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ABOUT THIS SPECIAL ISSUE 

 
If we want to know the importance of exercise in human health, we will see that the beneficial effects of exercise in the 
prevention - treatment and control of many cardiovascular and respiratory disorders show that life is more important today. 
 
It is not bad to mention here the statistics of patients with heart diseases and heart attacks, which kill a large number of people 
every year, according to the latest research conducted in Turkey, is the highest rate of death from heart disease. 
 
Health and physical ability are divine blessings. Man always wants health and vitality. The happiness of every human being 
depends on a force of his body and soul. 
 
 

 
 
 
 
For this reason, many researchers and university professors study the effects of exercise on human health and every day we see 
new findings from this research. This collection is a very small part of the researchers' findings that are made available to those 
interested readers. 
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ABSTRACT  
 
Recreational cave diving experience during leisure can enhance overall well-being in life. The purpose of this study was to 
explore scuba divers’ experiences on recreational cave diving, with a focus on well-being. We conducted in-depth semi-
structured interviews with recreational cave divers (total N = 12). We employed a theoretical thematic analysis guided by 
Seligman’s five domains of well-being (PERMA; [P]ositive emotions, [E]ngagement, [R]elationships, [M]eaning, and 
[A]ccomplishment) conjunction with positivity resonance theory and flow concept. The analysis resulted in a synthesis of the 
various ways divers experienced happiness, fulfillment, and flourishing through positive emotions, co-experienced positive affect, 
relationships, engagement, flow, meaning, and accomplishment. Themes that reflect positive experiences are important to 
recreational cave diving and the broader context of leisure. 
 
KEYWORDS: Flow, leisure, PERMA, positivity resonance, scuba diving 
 
INTRODUCTION 
 
Researchers in leisure studies have very recently identified participant experience in recreational scuba diving, focusing on 
subjective well-being (SWB) which is a hedonic approach to well-being. From those early studies, we know that satisfaction1–5, 
comfort6, and  sensorium. 7–11 are some of the most commonly reported positive experiences for participants. However, a 
hedonic approach appears to fall short in exploring experiences in recreational scuba diving and the meaning participants infer 
from such experiences. Beyond the studies primarily applying SWB framework to understand participants’ experience in 
recreational scuba diving, Aygün and Tüfekçi12 applying Seligman’s13 PERMA framework examined participant experience on 
wreck diving activity and found that this activity is experienced as a motivating force that shows a kaleidoscopic and unique view 
of flourishing. Analogously, Kler and Tribe2 utilizing the same approach to investigate well-being among participants of 
recreational scuba diving and revealed that participants make out meaning and fulfillment from the acts of learning and personal 
growth, and they are motivated to dive because this activity promotes positive experiences, which may lead to the happiness. 
While the existing literature provides an understanding of recreational scuba diving experience in terms of positive outcomes 
related to both hedonic and eudemonic elements, none of these studies have focused on these positive outcomes for 
recreational cave diving, as a special interest. Therefore, the purpose of this study was to explore divers’ experiences where 
recreational cave diving is the foundation for overall well-being that appear to underpin their experiences. As such, the links 
between experience in leisure participation and positive psychology were explored for the facilitation and promotion of special 
interest of recreational cave diving. 
 
Leisure and a special combination of well-being  
 
Seligman13 noted that well-being extends psychology beyond a major focus on relieving human suffering and involves hedonic 
(e.g., positive affect) and eudemonic facets (e.g., meaning) and that help individuals feel happy as they want to thrive, not just 
survive.Seligman14 initially suggested that enhanced engagement, meaning, and positive emotions lead to well-being/flourishing 
which is descriptive, not prescriptive. Nine years late, Seligman13 augmented accomplishments and relationships to the earlier 
three domains and asserted the PERMA framework suggesting that the fundamental of positive psychology is well-being that “is 
essentially a theory of uncoerced choice, and its five elements comprise what free people will choose for their own sake…The 
five elements are positive emotion, engagement, positive relationships, meaning, and accomplishment. A handy mnemonic is 
PERMA” (p. 16). Positive emotions about the past (e.g., gratitude, forgiveness), present (mindfulness, satisfaction, gratification [an 
elusive feeling], fulfillment), and future (e.g., hope, optimism) uniquely contribute to the well-being and tend to fluctuate within 
limits14. Engagement produces an experience called “flow”15 and refers to an in-depth immersion and interest related to a 
positive state of mind and happiness that individuals experience in an activity16. The third domain is the relationship which is a 
fundamental aspect of well-being. At this point, integrating The Positivity Resonance Theory17,18 into the relationship domain of 
the PERMA framework can give insight into overall well-being as it centers on the special case of co-experienced positive effect 
which particularly contributes to mental health outcomes. Meaning and accomplishment are eudemonic routes to well-being that 
refer to beliefs derive from belonging to something bigger and having senses of achievement, competence, success, and mastery 
within personal goals13.Seligman’14 conceptualization of authentic happiness (i.e., the PERMA framework) appears to be a more 
holistic approach that focus both eudemonic (i.e., meaningful) and hedonic (e.g., positive affect) domains of sports and leisure 
participants’19 optimal functioning and fulfillment2,12,20–23. As evident in the synthesis of the positive psychology studies, our 
knowledge of the well-being outcomes of experience in sports and leisure activities, particularly from a perspective that centers 
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on the special case of experienced both hedonic and eudemonic elements of well-being, is still scant. Additionally, none of these 
studies have explored leisure participants’ experiences focusing on a trilateral combination of PERMA, Flow, and Positivity 
Resonance. Thus, the current study contributes to the existing body of knowledge by fostering our understanding of the in-
depth and overall well-being outcomes of a leisure experience by examining data collected during interviews with recreational 
cave divers. 
 
METHODS 
 
Participants 
To secured potential participants through purposive and snowball sampling24, we introduced the research to the staff working in 
various scuba clubs within Turkey. We asked staff to assist us in assigning participants who were registered at their scuba clubs. 
We instructed the staff to choose participants who varied in age, sex, scuba certification level, and the number of cave dives to 
achieve consideration of variation in data (e.g., different assumptions, multiple meanings)25. To maintain confidentiality, we 
assigned participants pseudonyms. The participant group (total N = 12) was comprised of five women and seven men ranging in 
age from 21 to 54 (mean = 37.7 years). Regarding certification level, two participants were divemaster, four were open water 
instructor, two were master diver trainer, two were staff instructor, and two were course director. The number of cave dives 
undertaken also revealed wide variation and extends from seventy-eight to as few as ten. 

 
Data collection 
We collected data through the google meet video conferencing platform by using semi-structured in-depth interviews26. We 
asked interviewees to reminisce about their cave diving experiences thus far. All interviews started with the trigger question, 
“Can you please tell me about your experiences of cave diving?” Then, depending on the interviews’ answers, we asked follow-
up questions by focusing on meanings associated with experiences on cave diving (talk to me about what you like about cave 
diving. Why do you like it? What does it mean to you to cave diving?), accomplishments associated with experiences on cave 
diving (talk to me about your achievements in cave diving? What is your greatest accomplishment in cave diving?), and the social 
aspects of experience (talk to me about your cave diving companions? Who are your cave diving buddies? Do your friends/family 
members cave dive?). During the interviews, we briefly took notes to go back to specific expressions and/or repeat what the 
interviewees had said earlier for follow-up questions. We revised and refined the protocol at various stages of the research 
process via constant comparative methods27. Therefore, we reworded, added, and eliminated questions to modify them. The 
interviews lasted between 25 and 45 minutes. The interviews lasted between 25 and 45 minutes and comprised of an average of 
86 pages of text. As the later interviewees began to provide the same or similar information, we made no further efforts to 
collect data. 
 
Data analysis 
We conducted a thematic analysis28 in a theoretical or deductive or top-down way described by Braun and Clarke. They noted 
that the purpose of theoretical thematic analysis was to provide less a rich description of the data overall, and a more detailed 
analysis of some aspects of the data. A special combination of the PERMA framework13, the flow concept15, and the Positivity 
Resonance Theory17 guided the coding and analysis of the data. We identified and categorized the most frequent and significant 
codes into themes. Themes that reflected this combination were drawn to structure the paper. 
 
RESULTS AND DISCUSSION 
 
The purpose of this study was to explore scuba divers’ experiences on recreational cave diving, with a focus on well-being. 
PERMA was utilized as an overarching framework to Flow and Positivity Resonance. 
 
Positive emotions 
Positive emotions related to the PERMA framework emerged throughout the divers’ interview process as they reflected on 
their past and present experiences. Scuba diving, as well as the cave environment under the water, seemed to generate a range 
of positive emotions: fun, enjoyment, excitement, relaxation, serenity, and a sense of freedom and escape. When asked about 
their reasons for being happy or feeling happy in cave diving Ayșe, a 22-year-old divemaster, said, “It’s just great fun and I love 
the special feeling about being where nobody else has ever been before. You know, spectacular cave decorations are sure to be 
eyes-worthy and they give me a feeling of relaxation and isolation.” Similarly, Kerim, a 51-year-old master diver trainer, stated, 
“Because it’s really fun, and I think the warm, dark blue waters always allow me an impressive sense of freedom. It offers me the 
perfect escape.” Analogously, Murat, a 44-year-old staff instructor, explained, “The serenity in the caves is only made more 
magical by the folklore and history surrounding them. There are beauty, peace, and wonder…” Jale, a 27-year-old open water 
instructor, appeared to experience positive emotions in an elusive way. She said: “Entering a secret world hidden away from the 
masses is pretty fun, it also allows me to view cave geology, as well as the brimming full of beautiful fauna, forestry or plant life 
that make me feel relax and free.” We stress that positive emotions consisted with one domain of well-being in the PERMA 
framework13 were apparent as divers experienced fun, enjoyment, excitement, relaxation, serenity, and a sense of freedom and 
escape through being weightless under the water, seeing the cave decoration, and experiencing the silent or isolated 
environment. These results not only mirror earlier work on satisfaction, motivation, comfort, and sense in recreational scuba 
diving4,8,11,29, but these studies illustrate cumulative support for the supposition that experience is particularly associated with a 
special need for serenity. Seligman30 suggests that there is subtle segregation between pleasure (conscious positive emotions), 
and gratification (elusive feelings). It appeared as though the divers experienced a combination of both types. Many of them 
emphasized about conscious emotions (e.g., fun, enjoyment), while others used metaphors to express their beggar descriptions. 
These results are consistent with Mirehie and Gibson’s22 study on women’s participation in snow-sports and might be linked to 
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the state of flow15. 
 
Engagement  
According to the PERMA framework, engagement refers to the high degree of interest and full immersion one experiences in an 
activity13. Csikszentmihalyi15 calls this unique experience “flow” which required fully deployed skills, strengths, and attention for a 
challenging activity. In this study, engagement was utilized in a twofold conceptualization: (a) as in-depth immersion in the 
challenging activity and environment and (b) as psychological commitment. The engagement has emerged when divers’ skills 
were just sufficient for a challenging cave diving activity, with immediate feedback on progress toward the clear goal. Divers’ 
concentrations seemed to be fully absorbed at the moment, and their self-awareness disappeared as time was distorted in 
retrospect. For example, Cennet, a 32-year-old open water instructor, said, “It puts you in an amazing and unparalleled world. 
As I am looking for really challenging adventures, not every diver experiences, this is the place for me.” For Beril, a 21-year-old 
master diver trainer, being in the cave underwater felt like being among the stars in the sky, she said, “One of the most amazing 
things about diving in a cave is a feeling that time stops. I think that it can challenge the way we view ourselves.” Vural, a 48-year-
old divemaster, expressed, “Seeing the light at the end of the cave is like transiting different planets in outer space. It’s a unique 
experience for me.” Engagement also was possible in the form of a strong psychological commitment to the activity. For 
example, Murat said, “The way the water and the sediments moved told me a different story. After numerous setbacks and 
challenges, I found that there is no replacement for diving into the caves.” By shedding light on our results, we believe that 
strong psychological commitment and full immersion in some divers’ experiences reflect a state of flow15 that Seligman13 posited 
as one facet of well-being in the PERMA framework. This seems to addresses a motive in attitudes and behaviors of divers who 
are intensely involved in a particular leisure activity, namely recreational cave diving. This aligns with previous studies22,31. The 
common themes in these studies are that a high degree of engagement in an activity is highly likely to result in achieving flow, 
optimal, or peak experience. As Csikszentmihalyi15 posits, these results advocate that there is an optimal balance between 
challenge and participants’ skills, resulting in happiness. 
 
Relationships 
From a social perspective, family and friends were central to cave diving activity for some divers and contributed to building 
positive interpersonal relationships. Numerous statements described the presence of positive emotions (e.g., fun, enjoyment) 
that were co-experienced with other people. Berkan, a 39-year-old open water instructor, linked positive emotions to 
relationships acquired from his cave diving experience. He said, “Even if you just do it once, it’s something you’ll always have 
together. It’ll give you countless fantastic feelings that you’ll never forget with your bellowed ones.” Likewise, Beril highlighted 
shared positive affect, “The caves under the water inspire me, and to be able to dive and share that inspiration with a loved one 
is an amazing feeling. It’s also really amazing to laugh and have fun together.” Similarly, for Ahmet, a 27-year-old open water 
instructor, the special case of co-experienced positive effect was the main motive. He said, “It is an incredible experience that 
will leave you with many treasured memories for years... We (a family) enjoy the same thing… I love that we have something in 
common that gives us multiple opportunities to share fun, joy, and recreation, not just tell each other or show the picture.” A 
closer look at the data demonstrates that several divers’ narratives center on the special case of co-experienced positive  effect. 
Thus, we interpret that high-quality emotional connection termed “positivity resonance”17 played a uniquely important role in 
enhancing cave divers’ overall well-being since it’s a strong contributor to positive mental health outcomes. Previous studies’ 
results32,33 show that experiences of positivity are greater in social aspects. Such results can also be expected to fortify 
participants’ well-being. 
 
Meaning 
The meaning associated with PERMA was mainly depicted in the interpretations of the advanced level divers who have plethoric 
cave diving experience. These divers showed a stronger emotional attachment to recreational scuba diving, to the cave systems 
and its protection, and to the underwater environment all of which generated a sense of meaning and purpose for them. 
Seligman13 posits that a central part of the meaning domain is a sense derived from belonging to and serving something bigger 
than the self. For divers, this manifested in inspiration to explore their passions, finding their self-fulfillments, and building 
connections to the world around them. Müslüm, a 54-year-old course director, for example, said, “I think, one can realize their 
self through cave diving. When this occurs, people  find deeper purpose and help others find theirs.” Sezen, a 45-year-old staff 
instructor, expressed, “I remember that my first dive in Alaadin’s cave in Fethiye helped me discover my new self. It fuelled my 
passion to dive till a die.” Growing up swimming and snorkeling the Turkey’s Mediterranean coast instilled in Mehmet, a 43-year-
old course director, an in-depth love of the sea and an even powerful desire to protect it which creates meaning for him: “The 
natural beauty and marine life I encountered at the surface piqued my curiosity about what could be discovered at deeper 
depths. You know, those formations (caves) under the water propelled and inspired me to make scuba diving a career.” Within 
the broader context of leisure and adventure experiences findings from this study support the view that for advanced level 
divers, cave diving is a central part of life, and diving into a cave generates a sense of meaning which appears to be consistent 
with Seligman’s13 conception of the meaning domain. Buning and Gibson34 highlighted similar motives for cyclists in the final and 
most advanced stage of the active-sport-event travel careers. Analogously, Mirehie and Gibson22 revealed that the advanced level 
skier/snowboarders infer additional meaning and purpose from snow-sports by participating in activities (e.g., charity snow-
sports events, joining a club, leading snow-sports trips, and coaching) that signify a deeper degree of engagement. 
 
Accomplishment 
Accomplishment related to the PERMA framework emerged as the final element through the divers’ narratives about their sense 
of achievement, competence, success, and mastery in recreational cave diving. Interpretations about challenging one’s self, trying 
to dive more difficult caves, developing skill, and mastering were linked with a sense of achievement. For example, Vural 
expressed, “To me, learning new challenging skills for cave diving adventure has a way of helping us to encounter the parts of 
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ourselves we have not met yet.” Jale explained many times during her interview that she enjoyed the challenge and struggles: “I 
think, it is a hidden world where you will probably encounter some struggles. Before dive into a cave, I always challenge with my 
skills and try to develop them. Yet, the challenge and struggle are really exciting and fantastic for me.” Sezen liked to progress 
and had a similar insider view: “I feel like I need to be open to new opportunities and directions by expanding my capabilities and 
qualifications. To be able to dive under the water where a challenging cave can be found in my real reason for staying informed 
and relevant in scuba education.” In line with Seligman’s13 fifth PERMA domain, divers seemed to unveil a sense of 
accomplishment via cave diving experience by challenging themselves and struggling with environmental boundaries or boosting 
their skills. These motives contribute to both the hedonic and eudemonic aspects of well-being. Challenge seems to be the case 
of flow concept15 and hence contributes to the engagement domain of PERMA as well.  Each of these five domains of PERMA is 
pursued for its own sake, not as a means to an end, and is defined and measured independently of the other domains. 
Furthermore, different domains of PERMA are cogently intertwined. This is the paradigm of positive emotions and relationships, 
positive emotions and accomplishment, engagement and accomplishment. However, as noted in Mirehie and Gibson’s study22 on 
women’s participation in snow-sports and sense of well-being, the domains of relationships and positive emotions, relationships 
and accomplishment, positive emotions and accomplishment are overlapped. 
 
CONCLUSION 
 
The scope of past research on well-being utilizing a PERMA framework during leisure is scant and bushing out. Furthermore, no 
research to date has utilized PERMA along with Positivity Resonance Theory and Flow Concept in explaining leisure participants’ 
well-being through the. We stress that divers experiencing recreational cave diving have a strong linkage to well-being and hence 
we suggest a conceptualization of Seligman’s13 PERMA framework that consists of the five domains of well-being in line with a 
special overlap (positive emotions and relationships) which bring forth positivity resonance17 a powerful sustainer of mental 
health. Our results provide support for the existence of the five dimensions of PERMA as suggested by Seligman13  and support 
the view that recreational cave diving adventure leads to happiness, fulfillment, and flourishing as addressed by Filo and Coghlan21 
and Mirehie and Gibson22. 
 
Limitations and future directions 
Even though rich illustrations of the phenomena were possible to acquire from in-depth interviews, our data collection process 
was predominantly based on interpretative. Also, the main goal of our study was not to generalize but rather to provide an in-
depth, contextualized understanding of the well-being aspect of diver experience during a leisure activity, namely recreational 
cave diving. However, the diver experience on recreational cave diving from special well-being aspects could have been 
examined better by a mixed-method research. Recreational scuba diving represents a rapidly growing multi-billion-dollar 
industry worldwide35. Therefore, promoting recreational cave diving through well-being outcomes may be a powerful tool for 
the dive industry and leisure to attract and maintain more participants. Being aware of the presence of different domains of 
PERMA in other types of recreational scuba diving such as deep, ice night diving may provide scuba professionals with insights as 
to how to leverage the benefits of participation and train more divers. 
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ABSTRACT  
 
This study aims to examine the exercise in individuals with disabilities and inquiry skills of students in the sports education 
department. The population of the study consists of students studying at Inonu University, Faculty of Sport Sciences, 
Department of Exercise and Sports Education for the Disabilities. The research was conducted using quantitative research 
methods. The analysis of the data was analyzed in the SPSS 22.00 program. While there were no significant differences between 
the sub-scale dimensions depending on the gender and age variables of the students participating in the study, significant 
differences were found depending on the variable of doing sports. 
 
Keywords: Inquiry, Inquiry Skills, exercise for the disabled 
 
INTRODUCTION 
 
.According to Kumari, Arora, and Tiwari, questioning is the process of reaching the truth by asking questions and researching 
information.1 The concept of inquiry is linked to asking and curiosity. In another definition, questioning means exploring, showing 
interest, being motivated, finding and solving problems, forming hypotheses, thinking, making relationships, and creating 
meaning.2 The existence of a problem situation, which is emphasized jointly in the definitions related to inquiry, the production 
of creative solutions for the solution of the problem, and the need for analysis to reach information are seen.3 Questioning has 
an important place in life. Since the philosophers were accepted as the first thinkers, inquiries have been made regarding the 
subjects of knowledge, truth, interpretation, justice, state, etc. Speaking of the virtues of Aristotle's thinking skill and action, 
Socrates 'starting questioning from the realization of ignorance, Protagoras' relative skepticism, the fact that Heraclitus supports 
the flow theory, that is, he states that all things are constantly changing and at the same time they are the biggest foundation of 
the skepticism of the sophists, these are situations that indicate the historical existence of the act of questioning.4 According to 
Branch and Solowan, since inquiry is a learning method that puts the student at the center for asking questions, critical thinking, 
and problem-solving, it provides the opportunity to develop the skills students will need throughout their lives.5 Thus, it helps 
students find solutions to problems. Inquiry, although the process in which the question is asked is not limited, requires high-
level interaction in the context of teacher, student, content, and environment. The questions designed to be asked are handled 
in the context of high-level thinking dimensions and prepared by considering all processes such as research, examination, and 
discovery in which the learner is involved in the process. This is a kind of asking question game.6 

 

Advanced individuals with questioning abilities and skills are thought to possess some characteristics. According to Doganay, the 
characteristics of individuals with questioning skills are as follows: 
• They are active rather than passive when they are present as individuals. 
• They do not give up immediately against the problems they experience and are determined. 
• They behave objectively without being tied to people or authorities. 
• They have an open mind. 
• They can explain the reasons for situations in which they have a say and express their opinion. 
• They do not accept the information they have obtained as it is. They consider different points of view using different sources 
and then make a judgment. 
• They have content knowledge of the topics they talk about. 
• They can share their ideas with the people around them. They learn the ideas and thoughts of other individuals. They also 
question other ideas. 
• They can empathize by looking at the events from the perspective of other individuals. 
• They are not prejudiced. 
• They make predictions about situations.7 

 
INQUIRY SKILLS 
 
There are sub-skills such as researching skill is included in this study as an inquiry skill, to make meaningful predictions, decide 
on the suitability of the research environment, deciding how and how much evidence to collect in research, by planning to work 
with a scientific approach, know how to observe and compare, using tools and equipment, to reveal the way to present the 
findings by making accurate and detailed measurements, the decision whether it is necessary by repeating the results, by 
establishing a link between the results and the original thoughts, the decision of its support and adequacy by examining the 
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findings, and deciding whether the expectations of the findings are met.8 The inquiry skills are explained by John Dewey as 
“inquiry learning skills”, asking questions on the subject to be learned, examining the answers, revealing new information while 
gathering information on some subjects, and reflecting the newly learned knowledge by talking to existing ones with experience9. 
A change was made in the education programs with the changing information. The inquiry is one of the skills teachers and 
students use in their daily lives. For this reason, teachers should have the skill of inquiry and practice in many places and enable 
students to gain this skill effectively10. Inquiry skill helps the person to solve the problems of himself and those around him by 
thinking through various methods. Questioning is used at every stage of everyday life. Most of all, its importance in schools has 
increased with the changes in science curricula11. When the inquiry skill is examined, it is stated that it is an important learning 
way for the science lesson12. The method in which the inquiry skill is employed is the inquiry-based teaching method. 
 
Types of Inquiry Skills 
Types of inquiry skills are defined in their studies by more than one researcher. D'Avanzo and McNeal argued that inquiry skills 
can be classified in three ways when various approaches are organized as a whole, according to the students' levels and the 
degree to which they gain some inquiry skills13. 
 
Guided Inquiry 
The teacher provides focus questions, then encourages and supervises students' use of approaches that appeal to their 
questions. 
 
Open-Ended Questioning 
The teacher helps students to choose their questions and inquiry approaches in this process. 
 
Teacher Cooperative Inquiry 
Teachers and students are researchers. Together, everyone chooses questions and questioning methods to find answers they do 
not know. 
 
MATERIALS and METHODS 
 
The study is quantitative research, and the scanning model, one of the descriptive research methods, was used in the study. In 
quantitative research, statistical data are obtained by using data collection methods such as questionnaires, scales, or structured 
interviews with the use of survey-type studies with large participation14. 

 

Population and Sample 
 
The population of this study is Inonu University Faculty of Sport Sciences, Exercise Department for the Disabilities. The sample 
group consists of 100 students who are accepted voluntarily using the random method. 
 
Data Collection Tool 
The "Inquiry Skills Scale" used in the study is a 5-point Likert type. Each item, consisting of fourteen items, was scaled into five 
categories: 1. Never, 2. Rarely, 3. Sometimes, 4. Often, and 5. Always. Since the arithmetic mean score of the scale is between 
1.00-5.00, it has been accepted that as the scores approach 5.00, the inquiry skills of the prospective teachers are high, and the 
higher they approach 1.00, the lower it is. The scale has three factors: "acquisition of information", "controlling information" and 
"self-confidence". The total variance explained by the factors is 51.98%. The KMO value of the scale is .854; Bartlett's Test of 
Sphericity χ2 value was found to be 1513.582 (p <0.01). The Cronbach's alpha reliability coefficient of the scale was calculated as 
0.82. According to the sub-dimensions, the Cronbach-alpha value is 0.76 for “acquisition of information”; 0.66 for "controlling 
information"; 0.82 for "self-confidence". In this thesis, the Cronbach-alpha value is 0.73 for the whole scale, 0.59 for "obtaining 
information"; 0.59 for "checking information"; 0.75 for "self-confidence". 
 
Data Analysis 
The data obtained in the study were subjected to statistical analysis in the SPSS 22.00 program. Kolmogorov-Smirnov and 
Shapiro-Wilk normality tests were conducted to determine the tests to be made on the data obtained in the study. Since the 
data did not show normal distribution, Mann-Whitney U and Kruskal-Wallis tests were performed. 
 
RESULTS 
 
The analysis results after the answers given by the students participating in the study to the questions in the scale are shown in 
tables in this section. 
 

Table 1: Gender distribution of the students participating in the study 
 

GENDER % N 

Male 57 57 
Female 43 43 
TOTAL 100 100 
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Table 1 shows the distribution of the students participating in the study by gender variable. The study consisted of n = 57 males 
and n = 43 females, total n = 100 students. 
 

Table 2: Age distribution of students participating in the study 
 

AGE % N 

18-21 45 45 
22-25 55 55 
TOTAL 100 100 

 
Table 2 shows the distribution of the students participating in the research by age variable. The age groups of the students 
participating in the study are n = 45 between the ages of 18-21 and n = 55 between the ages of 22-25. 
 

Table 3: Doing Sports Status of the students participating in the research 
 

ACTIVE DOING SPORTS STATUS % N 
Doing individual sports 37 37 
Doing team sports 34 34 
Not doing sports 29 29 
TOTAL 100 100 

 
Table 3 shows the distribution of the students participating in the research according to their active sports status. The number 
of students doing individual sports was n = 37, the number of students doing team sports was n = 34, and the number of 
students not doing sports was n = 29. 
 

Table 4: Mann Whitney U test results on scale sub-dimensions depending on the Gender Variable 
 

ACQUISITION OF KNOWLEDGE N M.R R.S. U Z P 
Male  
Female  

  57 
  43 

53,44 
46,60 

304,00 
204,00 

105,00 -1,170 .242 

SELF-CONFIDENCE N M.R R.S. U Z P 
Male  
Female 

  57 
  43 

53,21 
46,91 

303,00 
201,00 

107,00 -1,084 .278 

CONTROLLING KNOWLEDGE N M.R R.S. U Z P 
Male  
Female 

  57 
  43 

52,95 
47,26 

301,00 
208,00 

108,00 -,976 .329 

 
No significant differences were found in the sub-dimension of acquisition of information for male and female students depending 
on the gender variable (p> 0.05) (p, 242). No significant differences were found between male and female students in the self-
confidence subscale (p> 0.05) (p, 278). No significant differences were found between male and female students in the subscale 
of controlling knowledge (p> 0.05) (p, 329). 
 

Table 5: Mann Whitney U test results on scale sub-dimensions depending on the age variable 
 

ACQUISITION OF KNOWLEDGE N M.R. R.S. U Z P 
18-21 
22-25 

  45 
  55 

53,28 
48,23 

239,50 
265,50 

112,50 -,869 .385 

SELF-CONFIDENCE N M.R. R.S. U Z P 
18-21 
22-25 

  45 
  55 

55,87 
46,11 

251,00 
253,00 

756,00 -1,686 .092 

CONTROLLING KNOWLEDGE N M.R. R.S. U Z P 
18-21 
22-25 

  45 
  55 

53,44 
48,09 

240,00 
264,00 

455,00 -,923 .356 

 
Depending on the age variable, no significant differences were found in the subscale of acquisition of knowledge of 18-21 and 22-
25 students (p> 0.05) (p, 385). No significant differences were found between 18-21 and 22-25 students in the self-confidence 
subscale (p> 0.05) (p, 092). No significant differences were found between 18-21 and 22-25 students in the controlling 
knowledge sub-dimension (p> 0.05) (p, 356). 
 

Table 6: The results of the Kruskal-Wallis test applied to the sub-dimensions of the scale depending on the 
active exercise variable of the students 

SCALE GROUP N M.R X²   P DISCREPANCY 
 
ACQUISITION OF KNOWLEDGE 

Individual sports (1) 37 62,80  
 

 
 

    
 Team sports (2) 39 51,66 
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Not Doing Sports (3) 24 33,45 16,818 .000     (1,3)-(2,3) 
 
SELF-CONFIDENCE 

Individual sports (1) 37 60,55  
 
17,511 

 
 
.000 

    
    
     (1,3)-(2,3) 

Team sports (2) 39 55,37 
Not Doing Sports (3) 24 31,97 

 
 
CONTROLLING KNOWLEDGE 

Individual sports (1) 37 64,16  
 
24,923 

 
 
.000 

  
   
   (1,3)-(2,3) 

Team sports (2) 39 54,00 

Not Doing Sports (3) 24 28,97 
 

Depending on the gender variable, no significant differences were found in the sub-dimension of acquisition of knowledge for 
male and female students (p> 0.05) (p, 242). No significant differences were found between male and female students in the self-
confidence sub-dimension (p> 0.05) (p, 278). No significant differences were found between male and female students in the 
subscale of controlling knowledge (p> 0.05) (p, 329). Depending on the age variable, no significant differences were found in the 
subscale of 18-21 and 22-25 students' acquisition of knowledge (p> 0.05) (p, 385). No significant differences were found 
between 18-21 and 22-25 students in the self-confidence subscale (p> 0.05) (p, 092). No significant differences were found 
between 18-21 and 22-25 students in the controlling knowledge sub-dimension (p> 0.05) (p, 356). Significant differences were 
determined between students who do individual sports (M.R = 62,80) and non-sports (M.R = 33,45) in the subscale of 
acquisition of knowledge, and this significant difference shows results in favor of students who do individual sports. In the sub-
dimension of acquisition of knowledge, a significant difference was found between students who do team sports (M.R = 51.66) 
and those who do not do sports (M.R = 33.45), and this difference shows results in favor of students who do team sports. In the 
self-confidence sub-dimension, significant differences were detected between students who do individual sports (M.R = 60.55) 
and those who do not do sports (M.R = 31.97), and this significant difference shows results in favor of students who do 
individual sports. In the self-confidence sub-dimension, a significant difference was found between students who do team sports 
(M.R = 55.37) and those who do not do sports (M.R = 31.97), and this difference shows results in favor of students who do 
team sports. Significant differences were found between students who do individual sports (M.R = 64.16) and those who do not 
do sports (M.R = 28.97) in the sub-dimension of checking knowledge, and this significant difference shows results in favor of 
students who do individual sports. In the sub-dimension of controlling knowledge, a significant difference was found between 
students who do team sports (M.R = 54.06) and those who do not do sports (M.R = 28.97), and this difference shows results in 
favor of students who do team sports. 
 
DISCUSSION 
 
In a study conducted by Dervisoglu and Arseven15 in which the inquiry skills of pre-service history teachers were examined, it 
was stated that the teacher candidates had a high level of knowledge acquisition, could control information, and have self-
confidence, and it is similar to the study we conducted with the students of the exercise and sports department for disabled 
people. Karamustafaoglu stated that there were no significant differences in the inquiry skills of teacher candidates according to 
the variables of the department16. He stated that there are significant differences in the sub-dimension of “acquisition of 
knowledge” among the pre-service teachers according to the department variable. In the study we conducted with students of 
the department of exercise and sports for disabilities, no significant differences were detected in variables such as gender and 
age, but significant differences were found in the variable of whether they do active sports or not. Isık investigated the inquiry 
skills of elementary school students and stated that there was a significant difference in favor of female students between 
students' inquiry skills by gender16. In our study on exercise and sports students with disabilities, no significant difference was 
found in any sub-dimension by gender. Inaltekin and Akcay17, Karademir18, Yılmaz, and Karamustafaoglu10 stated in the research 
results of Akcay19 that pre-service teachers' inquiry skills did not differ according to gender variable. In the study we conducted 
with students of the department of exercise and sports for disabled people, no significant difference was found in any sub-
dimensions according to gender, and the studies are similar in this context. As a result, many organizations in our country and 
abroad have mentioned the importance of inquiry-based teaching. The National Research Council and the American Science 
Development Board have recently declared the purpose of scientific research as motivating teachers to use inquiry in lessons20. 
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ABSTRACT 
 
In this study, it was aimed to examine the relationship between the goal orientation of wheelchair basketball players and their 
motivation to participate in sports. A total of 91 wheelchair basketball players, 40 women, and 51 men were determined as the 
sample. The average age of wheelchair basketball players in the study is 29.34 ± 2.91 years. The "Task and Ego Orientation Scale 
in Sports" 8, 22 and the "Motivation for Participation in Sports for Persons with Disabilities Scale (MPSPDS)" developed by 
Tekkursun et al. (2018) were used as data collection tools. "Ethics Committee Approval" document and research permissions 
were obtained from the Ethics Committee for the application of data collection tools to wheelchair basketball players. With the 
scales uploaded to the online platform called Google Forms, the data were collected on the internet using the scale method. In 
the analysis of the research data, the arithmetic means, frequency, standard deviation, and percentage values among the 
descriptive statistics, and the Kolmogorov-Smirnov (K-S) test were used to examine whether the scale data showed normal 
distribution or not to determine whether parametric analysis would be performed. Independent t-test analysis was used for the 
pair comparisons showing normal distribution. As a result of the t-test, there is a statistically significant difference between the 
mean of task orientation of women and men (t = - 6.502; p <0.05). There is a statistically significant difference between the ego 
orientation averages of men and women (t = 7.620; p <0.05). As a result of the t-test, there is no statistically significant 
difference between the intrinsic motivation averages of men and women (t = - 1.720; p> 0.05). There is no statistically significant 
difference between the extrinsic motivation averages of women and men (t = - 1.624; p> 0.05). There is no statistically 
significant difference between the motivation averages of women and men (t = - 1.699; p> 0.05). The obtained findings showed 
that the goal orientation differentiated according to the gender variable, and the motivation to participate in sports did not differ 
in terms of gender. 
 
Keywords: Ego orientation, task orientation, intrinsic motivation, extrinsic motivation, motivation, wheelchair basketball. 
 

1. INTRODUCTION 
 

Athletes try to achieve goals related to themselves. Concerning the goals, athletes especially athletes with disabilities 
make great efforts. Therefore, for the last 30 years, sports psychologists have been interested in goal orientation. 13, 14, 15 For 
example, achieving specific goals is considered an important element of motivation to participate.16 The goal orientations that 
athletes can have are considered as task and ego-oriented goals. 6, 8 In goal orientation, athletes with high task-oriented goals give 
priority to improving their skills and skills and focus on increasing their performance.23, 24 Studies have shown that task 
orientation is important. 6, 24 The other goal orientation is ego-oriented goals. Ego orientation includes feelings of superiority. 
Athletes who prioritize achieving ego-oriented goals concentrate on overcoming others and being the best during the 
competition. It has been stated that elite athletes have more ego-oriented goals than non-elite athletes. 6, 17 Similarly, in young 
elite Dutch footballers, a positive relationship was observed between ego-oriented goals and perceived achievement. 25 

 
Participation is used to physically attract athletes to competition and training. When the researches about participation in sports 
is examined, they mostly cover children and young adults. 1 The motivation for the participation of wheelchair basketball players 
is determined to define the reasons that direct athletes participating in sports and physical activities to participate in 
competitions. 19 Motivation is internal and external motives that direct a person to a certain action. Extrinsic motivation is the 
interest and pleasure received when the athlete reaches the goal. 26 There are many studies in our country on the motivation of 
athletes to participate in sports. 2, 5 The awareness of wheelchair basketball players' goal orientation, task and ego-oriented goals, 
motivation level, desire to participate in sports, and knowing what they want will ensure success. In the light of all this 
information, it will be possible if goal orientation and motivation come to the fore in wheelchair competitions. In this study, it 
was aimed to examine the relationship between the goal orientation of wheelchair basketball players and their motivation to 
participate in sports. 
 
2. MATERIALS AND METHODS 

 
This research is designed in a descriptive survey model. Descriptive scanning is an information gathering method that 

symbolizes the relevant people and is used to examine the relationships between categories by querying them with a standard 
process. 

 
Research Sample: 
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 The universe of the study consists of wheelchair basketball players who play in the amateur category in Turkey. A total of 91 
wheelchair basketball players, 40 women, and 51 men were determined as the sample. The average age of wheelchair basketball 
players in the study is 29.34 ± 2.91 years. 
 
Data Collection Tools: 
Task and Ego Orientation Scale in Sports 
Task and Ego Orientation in Sports Scale consist of 13 items, 7 of which are task and 6 of which are ego orientation. 
Respondents of the scale make their participation in each item according to the 5-point evaluation system. The adaptation study 
of the scale for Turkish athletes was conducted by Toros (2001). The construct validity study of the scale was conducted with 
the help of explanatory factor analysis, and two factors, task orientation, and ego orientation were found (Duda, 1989; Duda et 
al., 1995). In the study about the scale, the internal consistency of the scale was determined as .79 for task orientation and .81 
for ego orientation. 6 
 
Sports Participation Motivation Scale for Persons with Disabilities 

The 22-item "Motivation for Participation in Sports for Persons with Disabilities Scale (MPSPDS)", developed by 
Tekkursun et al. (2018), was used as a data collection tool. The scale includes the sub-dimensions "Intrinsic Motivation" 
consisting of 12 items, "Extrinsic Motivation" consisting of 5 items, and "Motivation" consisting of 5 items. The Cronbach's Alpha 
reliability coefficient obtained in the study of Tekkursun et al. (2018) was calculated as .83 for the Intrinsic Motivation sub-
dimension, .87 for the Extrinsic Motivation sub-dimension, and .88 for the Lack of Motivation sub-dimension. 

 
Data Collection Process 

"Ethics Committee Approval" document and research permissions were obtained from the Ethics Committee for the 
application of data collection tools to wheelchair basketball players. With the scales uploaded to the online platform called 
Google Forms, the data were collected on the internet using the scale method. An informing consent form was added to the 
athletes at the beginning of the forms, explaining the purpose of the study, and a check box was added so that the athletes 
cannot pass to the questionnaire forms without giving consent that they participated in the study voluntarily. 

 
Data Analysis 

SPSS 22.0 program was used to analyze the data collected in the study. In the analysis of the research data, the 
arithmetic means, frequency, standard deviation, and percentage values among the descriptive statistics, and the Kolmogorov-
Smirnov (K-S) test were used to examine whether the scale data showed normal distribution or not to determine whether 
parametric analysis would be performed. Independent t-test analysis was used for the pair comparisons showing normal 
distribution. 

 
3.RESULTS 
The results of the goal orientation (task and ego orientation) and participation motivation analysis results of wheelchair 
basketball players are given in detail below. 
 

Table 4.1. T-Test Results for the Sub-Dimension Task Orientation of 
Wheelchair Basketball Players and the Gender Variable 

 
 
 
TASK ORIENTATION 
 

GENDER n X STD. D. T P 
WOMAN 40 3,34 1,09  

 
 
-6,502 

 
 
 
0,000 

MAN 51 
 
 
 

4,61 1,21 

 
As seen in the table, the average task orientation of women is 3.34 and the average task orientation of men is 4.61. As a result 
of the t-test, there is a statistically significant difference between the mean of task orientation of women and men (t = - 6.502; p 
<0.05). This difference is in favor of men. 

 
Table 4.2. T-Test Results of the Goal Orientation Sub-Dimension of 

Wheelchair Basketball Players for Ego Orientation and the Gender Variable 
 
 
EGO ORIENTATION 
 

GENDER n X STD. D. T P 
WOMAN 40 4,73 1,66  

7,620 
 
0,000 

MAN 51 3,09 1,69 
 
As seen in the table, the ego orientation average of women is 4.73 and the ego orientation average of men is 3.09. As a result of 
the t-test, there is a statistically significant difference between the ego orientation averages of men and women (t = 7.620; p 
<0.05). This difference is in favor of women.  
 
Table 4.3. T-Test Results on the Motivation for Participation in Sports Sub-Dimension of Wheelchair Basketball Players for 
Intrinsic Motivation and the Gender Variable 
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INTRINSIC 
MOTIVATION 

GENDER 
 

n X STD. D. T p 

WOMAN 40 4,55 0,86  
 
-1,720 

 
 
0,086 MAN 51 4,59 0,74 

 
As seen in the table, the intrinsic motivation average of women is 4.55 and the intrinsic motivation average of men is 4.59. As a 
result of the t-test, there is no statistically significant difference between the intrinsic motivation averages of men and women (t 
= - 1.720; p> 0.05). 
 

Table 4.4. T-Test Results on the Motivation for Participation in Sports Sub-Dimension of 
Wheelchair Basketball Players for the Extrinsic Motivation and Gender 

 
 
 
 
EXTRINSIC 
MOTIVATION 

GENDER 
 

n 
 

X STD. D. T p 

WOMAN 40 4,41 0,83  
 
 
-1,624 

 
 
 
0,082 

MAN 51 
 

4,46 0,79 

 
As seen in the table, the extrinsic motivation average of women is 4.41 and the intrinsic motivation average of men is 4.46. As a 
result of the t-test, there is no statistically significant difference between the extrinsic motivation averages of women and men (t 
= - 1.624; p> 0.05). 
 

Table 4.5. T-Test Results on the Motivation of Wheelchair Basketball Players to 
Participate in Sports Subscale Amotivation and Gender Variable 

 
 
 
AMOTIVATION 
 
 

GENDER n X STD. D. T p 
WOMAN 40 4,50 0,80  

 
-1,699 

 
 
0,087 

MAN 51 4,56 0,91 

 
As seen in the table, the amotivation average of women is 4.50 and the average amotivation of men is 4.56. As a result of the t 
test, there is no statistically significant difference between the amotivation averages of men and women (t = - 1.699; p> 0.05). 
 
4.DISCUSSION  

 
As a result of the T-test, there is a statistically significant difference between the averages of task orientation of women 

and men. This difference is in favor of men. As a result of the T-test, there is a statistically significant difference between the ego 
orientation averages of men and women. This difference is in favor of women. As with many sports, a lot of training and 
competitions are needed for wheelchair basketball players. Athletes reveal their orientation to task or ego to achieve 
performance and result goals. The fact that men are more task-oriented is the result of their efforts to improve themselves and 
rise above their performance. Women, on the other hand, choose a rival for themselves and try to surpass him and do better 
than him. These efforts reveal that women are ego-oriented. 11, 22 Parameters vehave shown that athletic in hearing-
impaired develop balance, reaction time, and muscle strength more than gymnastic. Hearing-impaired individuals can be 
directed to the sport of athletics to increase daily living activity levels and quality of life. 12 

 
As a result of the T-test, no statistically significant difference was found between the intrinsic motivation averages of 

women and men. As a result of the T-test, no statistically significant difference was found between the extrinsic motivation 
average of women and men. As a result of the T-test, no statistically significant difference was found between the motivation 
averages of women and men. While these findings are similar to some research results in the literature, they are not similar to 
some research results. Since participation motivation studies on wheelchair basketball players are limited, the number of studies 
subject to the discussion is limited. When this limited literature was examined, results similar to the results of this study were 
found. Bozkurt, et al. (2019) found a significant difference between the groups in favor of female athletes in the extrinsic 
motivation dimension of motivation to participate in sports as a result of their research on deaf athletes. Similarly, Blinde and 
McCallister (1999) concluded in their study that female athletes with disabilities are more willing to participate in sports than 
male athletes. Shihui et al. (2007), the results of the studies on disabled athletes are similar to the results of this study. 
Therefore, it shows that female athletes strive to be appreciated by others, avoid negative warnings and be successful, compared 
to men. 
5. CONCLUSION 
 

The purpose of this study is to reveal whether the motivations for goal orientation and participation in sports differ 
according to the gender variable. In this context, the findings obtained from the analysis made to determine the goal orientation 
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and participation motivation of wheelchair basketball players; showed that the goal orientation differs according to the gender 
variable, while the motivation for participation in sports does not differ in terms of gender. Although there are many studies on 
goal orientation and participation motivation in sports psychology, there is no scale developed for wheelchair basketball players. 
Therefore, in the future, it may be considered to conduct a scale development study for these athletes. 
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ABSTRACT 
 
This study aims to examine the personality characteristics of athletes and their level of excellent performance in sports in terms 
of various variables. The target population of the study consists of the athletes in volleyball, basketball, and swimming clubs 
operating in Usak and Antalya. The sample of this study consists of 180 licensed athletes from basketball, swimming, and 
volleyball clubs. “Big Five Personality Traits Scale” and “Validation of Performance Perfectionism Scale” were used as data 
collection tools. No significant difference was found between the gender variable of athletes and their personality traits. It has 
been observed that the level of the excellent performance of men in sports is higher than that of women. A significant difference 
was determined between the personality traits of the athletes and the sports branch. No significant differences have been 
determined between the levels of excellent performance in sports and the branches of sports. A significant difference was found 
between the personality traits of athletes and the variable of encouraging sports. A significant difference was determined 
between the excellent performance of athletes in sports and the variable of encouraging sports. It has been determined that the 
excellent performance of the athletes in sports is at a medium level and their personality traits are at a high level. Athletes who 
train between 5-6 hours a week and whose sports branch is swimming are found to be more compatible as a personality, have a 
responsibility, are more open to innovations and new experiences, are more friendly and warm-blooded. It has been observed 
that the athletes who started sports with the encouragement of their father adapt to social life faster and are more compatible. 
It has been determined that the athletes who were encouraged by their friends to do sports have higher levels of excellent 
performance in sports. 
 
KEYWORDS: Athletes, excellent, performance, personality, traits. 
 
INTRODUCTION 
 
The concept of personality has been a subject that has long attracted the attention of both societies and scientific circles, as 
society is concerned with both its essence and the essence of the individuals around it, and this concept affects every point of 
life. Along with the conceptualization of Personality, Personality Psychology is also positioned at a very different point from the 
Social Sciences.1 Various definition have been made for the concept of personality in the literature. Accordingly, personality can 
be defined as all of the individual's specific attitudes, intelligence, and spiritual structures of the stable behavior patterns of the 
individual due to different environmental conditions, people, and his / her behavioral patterns.2–4  The personality notion of 
individuals has been expressed according to various models.5 These three-factor personality traits are included in the five-factor 
personality model, which includes the factors of extraversion, openness, intelligibility, neuroticism, and conscientiousness.6  are 
examining the interaction between the five-factor personality traits model and sports activities.7–10 Although the relationship 
between personality and sports performance has been studied very widely in this literature, a very large part of the research has 
been limited to a critical point of view of methods and methodology.11,12 However, the study was conducted using different 
research designs examining the relationship between personality and sports performance, albeit a little.13 In this context, it can 
be mentioned that sports have a positive effect on the personality traits of individuals in the relationship between personality 
and sports performance.14 These effects can be said that individuals who play sports are more extroverted, warm-blooded, 
responsible, and less anxious, and have a higher level of independent personality.15 It can be said that positive emotions about 
the future affect performance.16 Sport and performance are intertwined integrated elements. Because of this situation, athletes 
want to have the highest scores at the level of sporting performance, which is specific to the phenomenon of sports.17 The 
concept of perfect performance in sports is more closely linked to the concept of perfectionism. In this respect, there are two 
different dimensions of perfectionism. There are two types of perfectionism approaches to this concept. One of these is 
compatible perfectionism. Compatible perfectionism has shown that people can set very high personal performance standards 
while recognizing and accepting errors within the boundaries of personal characteristics that may hinder proper or perfect 
performance. Since they enjoy working very hard, they also have high self-esteem. On the contrary, incompatible perfectionists 
label themselves as failing unless their performance is perfect.18,19  
 
In the literature, there are limited studies on personality and excellent performance levels in sports.20–22 However, no study has 
been found in the literature for in our study in terms of the personality characteristics of the athletes, their excellent 
performance in sports, and the factors that affect their starting sports.  In this context, we believe that our work can fill this gap 
in the literature. In the results of the study, we believe that factors such as family and friends in the sports environment that 
encourage athletes to play sports will be important, leading to coaches and families working in this field. This study aimed to 
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examine the personality characteristics of athletes and their level of excellent performance in sports in terms of various 
variables. For this purpose, answers to the following questions would be sought: 
 1.  Is there a significant difference between the personality traits of athletes and their level of excellent performance in 
sports with the weekly training frequency? 
 2. Is there a significant difference between athletes' personality traits and their excellent performance in sports with the 
sports encouragement variable? 
 3. Is there a significant difference between athletes' personality traits and their excellent performance in sports with 
gender? 
 4. Is there a significant difference between athletes' personality traits and their excellent performance in sports with the 
sports branch? 
 
MATERIALS AND METHODS 
Research Model 
Since this study aims to examine athletes' personality and excellent performance in sports in terms of various variables, the 
research was conducted with the relational scanning method, one of the quantitative research designs. This research method 
was chosen because the differences in personality traits and characteristics of excellent performance in sports according to the 
variables determined by the researcher are not known.  
 
Study sample 
The target population of research consists of athletes in volleyball, swimming, and basketball clubs operating in the Usak and 
Antalya provinces of Turkey. The sample of the study, in which the convenience sampling technique was selected from non-
probability sampling methods, consists of 180 athletes determined according to a 5% margin of error at a 95% confidence level.  
 
Data Collection Tools 
In this study conducted according to the relational screening method, one of the quantitative research designs, a 5-Likert type 
“Five Factor Personality Scale” was used to measure the personality traits of athletes. 5-Likert type Five Factor Personality Scale 
was developed by John et al.,23 and translated into Turkish by Alkan.24 It consists of 44 questions and has 5 sub-dimensions. The 
scale, which is scored between I strongly disagree (1) and I strongly agree (5), was analyzed by taking the total score. The sub-
dimensions of the scale are extraversion, responsibility, compatibility, openness to experience, and neuroticism. It is stated that 
the sub-dimensions of the five-factor personality scale vary between (α =.77). In the internal consistency reliability analyzes of 
the scales used in our study, the extraversion sub-dimension was calculated as (α = .78). Compliance sub-dimension was 
calculated as (α =.68). The sub-dimension of responsibility was calculated as (α = .77). The neuroticism sub-dimension was 
calculated as (α =.76). Openness to experience sub-dimension was calculated as (α =.60) and the five-factor personality scale 
was calculated as (α =.87). The scale, prepared by Hill et. al.,19 and developed by Esentas et al.,25 to determine excellent 
performance levels in sports, consists of 6 questions and scored as strongly disagree (1) and strongly agree (5), was analyzed by 
taking total points. The internal consistency reliability analysis of the excellent performance in the sports scale was calculated as 
(α =, 79). The excellent performance in the sports scale we used in the research was determined as (α =, 77). When these 
results are examined, it can be said that the reliability of the scales used  the purpose of the research is high. 
 
Data Analysis 
Statistical analysis of the data was made with the SPSS 23.0 package program. To determine the normality distribution of the 
data, the median, mean, kurtosis, and skewness values were decided by looking at the Q-Q pilot chart (Table 1). Statistical 
significance level was accepted as p <0.05. Independent samples t-test was used for pair group comparisons in data analysis. One 
Way ANOVA analysis was used to compare the means of more than two groups. 

 
Table 1 

Normality distribution analysis regarding scales 

Scales /ss median variance skewness kurtosis 
Five Factor Personality Traits 145.26±10.78 145.00 116.33 -.099 .597 
Extroversion 26.17±2.52 26.00 6.38 -.205 .339 
Compatibility 30.06±3.02 30.00 9.14 -.120 -.072 
Neuroticism 20.81±2.62 21.00 6.86 -.144 .201 
Openness to Experience 35.06±4.00 35.00 16.05 -.127 -.374 
Responsibility 30.60±3.18 30.00 10.17 .079 .860 
Excellent Performance in Sports 18.14±6.79 17.50 46.16 .025 -.719 
-1.96<skewness, kurtosis<1.96 
 
As seen in Table 1, it was determined that the mean and median values of the scales used to collect the data were close to each 
other, the kurtosis and skewness values were between ± 1.96, and the data was concentrated around the linear in the Q-Q plot 
graph. Considering these results, it was determined that the data used in the study were suitable for normal distribution. For 
this reason, it was decided to use parametric analysis in data analysis. 

 
RESULTS 
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Table 1 
Descriptive statistics on athletes 

Variables Groups F % 

Gender 
Male 95 52.8 
Female 85 47.2 

Sport branch Swimming 63 35 

Basketball 47 26.1 

 Volleyball 70 38.9 

Promoter 

Your mother 28 15.6 
Your father 28 15.6 
Your teacher 69 38.3 
Your friend 55 30.6 

Weekly Training Frequency 

1-2 hours 59 32.8 
3-4 hours 61 33.9 
5-6 hours 60 33.3 

n=180 
Table 2 
Analysis of the differences between Athletes' weekly training frequency and personality traits and showing 

excellent performance 

Scales and sub-
dimensions 

Weekly 
training 
frequency n 

 

ss F df p 
LSD 
Difference 

Personality 
General 

1-2 59 143.81 10.16 
3.854 

2 
177 

0.023* 1<3 
2<3 3-4 61 142.43 10.15 

5-6 60 149.57 10.84 

Compatibility 
1-2 59 30.22 2.48 

3.563 0.030* 2<3 3-4 61 29.28 3.25 
5-6 60 30.70 3.14 

Responsibility 
1-2 59 30.54 2.78 

3.135 0.046* 2<3 3-4 61 29.92 3.14 
5-6 60 31.35 3.49 

Neuroticism 
1-2 59 20.39 2.80 

7.409 0.001** 1<3 
2<3 3-4 61 20.21 2.28 

5-6 60 21.83 2.49 

Openness to 
Experience 

1-2 59 34.20 3.28 
4.053 0.019* 1<3 3-4 61 34.79 4.43 

5-6 60 36.20 4.00 

Extroversion 
1-2 59 25.83 2.78 

7.999 0.000** 1<3 
2<3 3-4 61 25.79 2.21 

5-6 60 26.90 2.45 
Excellent 
Performance in 
Athletes 

1-2 59 18.19 5.71 
0.006 0.994 

 

3-4 61 18.07 7.11 
5-6 60 18.18 7.52 

*p<0.05;**p<0.01; 1-2 hours1; 3-4 hours=2; 5-6 hours=3;n=180 
 
As seen in Table 3, a statistically significant difference was determined between the athletes' personality traits and their weekly 
training frequency at the 95% confidence level (F(2-177)=3.854;p=,023;p<0.05). In the differences between the groups, a significant 
difference was found between the athletes who trained for 1-2 hours a week and those who trained for 5-6 hours a week. A 
significant difference was found between athletes who trained for 3-4 hours a week and those who trained for 5-6 hours a week. 
According to this result, the personality trait level of athletes who train for 5-6 hours a week ( =149.57) were found to be 
higher than those who do between 3-4 hours ( =142.43) and those who do between 1-2 hours ( =143.81). A statistically 
significant difference was found between the compatibility subscale scores of the athletes and the weekly training frequency (F(2-

177)= 3.563;p=,030;p<0.05). A statistical difference was determined between the athletes who trained for 3-4 hours a week and 
those who trained for 5-6 hours a week. Accordingly, it was determined that the compatibility levels ( =29.28) of the athletes 
who train for 3-4 hours a week are lower than those who train for 5-6 hours a week ( =30.70). A statistically significant 
difference was found between the responsibility sub-dimension scores of the athletes and the weekly training frequency (F(2-177)= 
3.135;p=,046;p<0.05). A statistical difference was determined between the athletes who trained 3-4 hours a week and those 
who trained for 5-6 hours a week. Accordingly, it was determined that athletes who train for 3-4 hours a week have a lower 
level of responsibility ( =29.92) than athletes training for 5-6 hours a week ( =31.35). A statistically significant difference was 
determined at a 99% confidence level between the neuroticism levels of the athletes and their weekly training frequency (F(2-

177)=7.409;p=.001;p<0.01). In terms of the differences between the groups, a significant difference was found between the 
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athletes who trained for 1-2 hours a week and those who trained for 5-6 hours a week. A significant difference was found 
between athletes training for 3-4 hours a week and those who trained for 5-6 hours a week. . According to this result, the 
neuroticism levels of athletes who train for 5-6 hours a week ( =21.83) are higher than those who train between 3-4 hours (x ̅ 
= 20.21) and those who train between 1-2 hours ( =20.39). A statistically significant difference was found between the athletes' 
level of openness to experience and their weekly training frequency at the 95% confidence level (F(2-177)=4.053;p=,019;p<0.05). In 
the differences between the groups, a significant difference was found between the athletes who trained for 1-2 hours a week 
and those who trained for 5-6 hours a week. According to this result, it was determined that athletes who train for 5-6 hours a 
week have higher levels of openness to experience ( =36.20) than those who train for 1-2 hours ( =34.20). A statistically 
significant difference was found between the extroversion levels of the athletes and their weekly training frequency at the 99% 
confidence level (F(2-177)=7.999;p=,000;p<0.01). In terms of the differences between the groups, a significant difference was found 
between the athletes who trained for 1-2 hours a week and those who trained for 5-6 hours a week. A significant difference was 
found between athletes training for 3-4 hours a week and those who trained for 5-6 hours a week. According to this result, the 
level of extraversion of athletes who train for 5-6 hours a week ( =26.90) was found to be higher than those who train between 
3-4 hours ( =25.79) and those who train between 1-2 hours ( =25.83).  
 

Table 4 
Analysis of the differences between the sports encouragement variable and personality traits and showing 

excellent performance 

Scale and Sub Dimensions Groups n 
 

ss F df p LSD 

Personality 
General 

Your mother 28 144.86 9.77 

1.238 

3 
176 

0.297  
Your father 28 148.39 14.22 
Your teacher 69 145.46 9.13 
Your friend 55 143.62 11.13 

Openness to Experience 

Your mother 28 35.54 4.62 

0.378 0.769  
Your father 28 34.79 4.02 
Your teacher 69 35.28 3.65 
Your friend 55 34.71 4.16 

Extroversion 

Your mother 28 25.25 1.90 

2.567 0.056  
Your father 28 26.29 3.25 
Your teacher 69 26.71 2.15 
Your friend 55 25.91 2.72 

Compatibility 

Your mother 28 29.64 2.75 

3.646 0.014* 2<3 
Your father 28 31.71 3.24 
Your teacher 69 29.61 2.61 
Your friend 55 30.00 3.31 

Responsibility 

Your mother 28 30.32 2.61 

2.324 0.077  
Your father 28 31.61 4.44 
Your teacher 69 30.91 2.68 
Your friend 55 29.84 3.18 

Neuroticism 

Your mother 28 21.54 2.52 

1.595 0.192  
Your father 28 21.32 3.14 
Your teacher 69 20.61 2.43 
Your friend 55 20.44 2.58 

Excellent 
Performance 
General 

Your mother 28 14.89 7.80 

3.182 0.025* 1<4 
Your father 28 18.14 8.17 
Your teacher 69 18.25 6.06 
Your friend 55 19.67 5.92 

*p<0.05;Your mother=1;Your father=2;Your teacher=3;Your friend=4;n=180 
 
As seen in Table 4, a statistically significant difference was found between the compatibility sub-dimension scores of the athletes 
and the variable that encourages sports (F(2-177)= 3.646;p=.014;p<0.05). A significant difference was observed between the 
athletes who were encouraged by his father to do sports and the sportsmen who were encouraged by his teacher. According to 
this result, it was determined that the compatibility levels ( =31.71) of the athletes who were encouraged to the sport by their 
father were higher than the levels of the athletes encouraged by their teachers ( =29.61). On the other hand, there was no 
statistically significant difference between the encouragement to sports variable and the personality traits of athletes (p = 0.297; 
p> 0.05), openness to experience sub-dimension (p = 0.769; p> 0.05), extraversion sub-dimension (p = 0.056; p> 0.05), 
responsibility sub-dimension (p = 0.077; p> 0.05) and neuroticism sub-dimension (p = 0.192; p> 0.05). A statistically significant 
difference was found at a 95% confidence level between the athletes' encouragement to sport variable and their level of 
excellent performance. When the difference between the groups was examined, it was found that the excellent performance 
levels ( =19.67) of the athletes who were encouraged to do sports by their friends were higher than the levels of the athletes 
encouraged by their mothers ( =14.89).  
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Table 5 
Analysis of the differences between Athletes' gender variable and personality traits and showing excellent performance 

Scale and Sub 
Dimensions Gender n 

 

Ss 
Levene Test 

   F p t df p 

Personality 
General 

Male 95 145.06 12.43 
8.315 0.004 -0.265 

178 

0.792 
Female 85 145.48 8.65 

Extroversion 
Male 95 26.00 2.78 

2.055 0.153 -0.966 0.335 
Female 85 26.36 2.22 

Compatibility 
Male 95 30.03 3.25 

1.735 0.190 -0.138 0.890 
Female 85 30.09 2.77 

Responsibility 
Male 95 30.28 3.57 

4.01 0.047 -1.430 0.154 
Female 85 30.95 2.68 

Neuroticism 
Male 95 20.78 2.77 

0.774 0.380 -0.175 0.862 
Female 85 20.85 2.46 

Openness to Experience 
Male 95 35.40 4.53 

13.543 0.000 1.202 0.231 
Female 85 34.69 3.31 

Excellent 
Performance 
General 

Male 95 19.69 6.70 
0.184 0.668 3.326 0.001** 

Female 85 16.41 6.51 

**P<0.01;n=180 
 
As seen in Table 5, there was no statistically significant difference between gender variable of athletes and personality traits 
(p=0.792;p>0.05), extraversion sub-dimension (p=0,335;p>0,05), compatibility sub-dimension (p=0.890;p>0.05), responsibility 
sub-dimension (p=0.154;p>0.05), neuroticism sub-dimension(p=0.862;p>0.05), and openness to experience sub-dimension 
(p=0.231;p>0.05). A statistically significant difference at 99% confidence level was determined between the excellent 
performance scores of the athletes and their gender t(178)=3.326;p=0.001;p<0.01). According to this result, it was seen that the 
excellent performance levels of male athletes ( =19.69) were higher than the performance levels of female athletes ( =16.41). 
Table 6 
Analysis of the differences between Athletes' sports, personality traits, and performance in sports 

Scales and Sub-Scales Groups n 
 

ss F df p 
LSD 
Difference 

Personality 
General 

Swimming 63 147.60 9.49 
2.41 

2                      
177 

0.093  Basketball 47 144.51 12.49 
Volleyball 70 143.66 10.43 

Compatibility 
Swimming 63 30.78 2.66 

3.391 0.036* 1>3 Basketball 47 30.04 3.22 
Volleyball 70 29.43 3.10 

Responsibility 
Swimming 63 31.24 2.86 

2.488 0.086  Basketball 47 29.89 3.60 
Volleyball 70 30.50 3.11 

Neuroticism 
Swimming 63 20.97 2.31 

0.375 0.688  Basketball 47 20.91 3.07 
Volleyball 70 20.60 2.58 

Openness to Experience 
Swimming 63 35.65 3.38 

1.135 0.324  Basketball 47 34.96 4.90 
Volleyball 70 34.61 3.85 

Extroversion 
Swimming 63 26.52 2.69 

0.959 0.385  Basketball 47 26.04 2.69 
Volleyball 70 25.94 2.26 

Excellent Performance 
General 

Swimming 63 18.40 6.38 
0.071 0.932  Basketball 47 17.94 7.29 

Volleyball 70 18.06 6.90 
*p<0.05; 1=Swimming;2 =Basketball; 3=Volleyball 
 
As seen in Table 6, no statistically significant difference was found between sports branches and personality traits (p =.093; p> 
0.05) in terms of responsibility sub-dimension (p =.086; p> 0.05), neuroticism sub-dimension (p =.688; p> 0.05), and openness to 
experience sub-dimension (p =.324; p> 0.05), and extraversion sub-dimension On the other hand, a statistically significant 
difference was observed at 95% confidence level between athletes' sports branches and compatibility sub-dimension (F(2-

177)=3.3391;p=.036;p<0.05). When the difference between groups was examined, a significant difference was found between 
swimming and volleyball sports. According to this result, it was seen that the compatibility levels of the athletes whose sport was 
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volleyball ( =29.43) were lower than those whose sport was swimming ( =30.78). No statistically significant difference was 
found between athletes' level of excellent performance in sports and sports (p=.932;p>0.05). 
 
DISCUSSION  
In our study, which was conducted with the relational screening method, one of the quantitative research designs, in which it 
was aimed to examine athletes 'personality and their excellent performance in sports in terms of various variables, no significant 
difference was found between the athletes' gender variable and personality traits. There are studies in the literature that do not 
show a significant difference between personality traits and the gender of athletes.17,26 Unlike the research findings, there are 
studies in the literature that show significant differences with the five-factor personality traits of sportsmen by gender.27–29 The 
reason why the results of this study differ from our study is thought to be due to the greater number and variety of samples 
collected for the study.  Besides, a significant difference was found between athletes' level of excellent performance in sports and 
their gender. According to this result, it has been observed that the level of the excellent performance of men in sports is higher 
than that of women. The reason for this finding is thought to be that men's physical strength and muscle strength are stronger 
than women. The literature includes research that found significant differences between the levels of excellent performance in 
sports by gender.30 In the study conducted by Crocker et.al.,31 no significant difference was found between excellent 
performance in sports and gender. In obtaining different results from our study, it is thought that the sample used was obtained 
from athletes studying at different universities and collected from athletes with various sports branches. A significant difference 
was determined between the frequency of weekly training and the general characteristics of the personality and all its lower 
dimensions. According to this result, it can be said that as the frequency of weekly training of athletes increases, they are more 
adaptable, more responsible, more open to innovations and experiences, and more assertive, sincere, and friendly. We think 
that the reason for this is the development of harmony and extroversion as more presence in the sports environment and 
socialization increases. But there is also a significant difference between the frequency of weekly training and neuroticism. It is 
believed that the frequency of weekly training of athletes is caused by the stress, anxiety and excessive anxiety experienced by 
athletes in sports success; because individuals with neurotic personality traits may experience imbalance in emotion by staying 
away from positive feelings and thoughts, anxious or calm, insecure or confident, self-pity or self-satisfaction.32 In the literature, 
studies that are similar in some ways to our work have also been found. In their research by Kjelsås & Augestad33 and Tazegul,14 
they found a significant difference between the personality traits of athletes, extroversion and neuroticism, and weekly training 
frequency. In the study conducted by Guszkowska & Sionek,34 it was determined that the duration and frequency of training had 
a positive and significant effect on the personality traits of athletes. In the study conducted by Ceviker et. al.,17 it was found that 
there is a significant difference between the weekly training frequency of athletes and their personality traits and sub-dimensions. 
Studies containing different results from our study have rarely been found in the literature. In the study conducted by Courneya 
& Hellsten,35 no significant difference was found between personality traits, neuroticism levels and regular exercise and duration. 
The fact that these results are not similar to the results of our study is thought to be due to the methodological difference used 
in the study and the sample consisted of first year undergraduate students. There was no significant difference between the 
athletes' excellent performance in sports and their weekly training frequency. In the study of Yanar et. al.,36 no significant 
difference was found between the duration and frequency of exercising and the optimal performance level. No studies have been 
found in the literature that contains different results than our study. A significant difference was determined between the 
personality traits of the athletes and the sports branch. According to this result, it has been determined that the conformity and 
adaptability ability of those whose sports branch is swimming is higher than the sportsmen whose sports branch is volleyball. In 
the study conducted by Bernier et. al.,37 and Ceviker et. al.,17 a significant difference was determined between basketball and 
volleyball sports branches and the personality traits of the athletes in favor of the basketball branch. This result is in line with the 
results of our study. However, in their study by Ozkurt & Alpay,38 they did not find a significant difference between sports 
branches and the personality traits of athletes. The study conducted by Demir39 compared the personality traits of physical 
education teachers with the types of sports they performed, and no differences were found. It is believed that the reason for 
finding a different result from our study was   because the sample was collected from students in the Faculty of Sports Sciences 
and the difference in scale that analyzed personality traits. No significant differences have been determined between the levels of 
excellent performance in sports and the branches of sports.  studies are supporting our study in the literature. sis some studies 
do not support the results of our study in some ways. In their study, Aktug & Irı40 determined a significant difference between 
the motor performance skills of child athletes from different sports branches and the sports branches in which they deal with. 
The reason for the difference in the results of our study is thought to be that the sample size is higher and the sample is 
collected from child athletes. A significant difference was determined between the personality traits of athletes and the 
encouragement variable to the sport. It has been determined that athletes who are directed to sports by their father adapt to 
the conditions more quickly. It can be said that the strong and supportive father figure is more important for the child to 
progress in sports and adapt to difficulties more easily.  Some studies are supporting our research in terms of results. In their 
study, Bayraktar & Sunay41 found that the most effective factor in the start of sports of volleyball players was the encouragement 
of the family. Self et. al.,42 found in their studies that excited, extroverted, and open-to-experience individuals with “t” type 
personality traits had a stimulating aspect of their personality traits and their families in starting extreme sports. There are no 
studies in the literature that do not support our research. A significant difference was determined between the level of the 
excellent performance of athletes in sport and the variable of promotion to the sport. According to this result, the level of the 
excellent performance of athletes initiated into sports with the encouragement of their mother was higher than that of athletes 
encouraged into sports by their friends. The reason for this was thought to be that the mother takes care of her children to be 
successful, and motivate and support her children to go to training or competitions. There are also studies in the literature that 
support our study in several ways. Cakmak Yıldızhan & İmamoglu43 also found that the motivational behaviors of sports 
managers have a significant effect on the performance of athletes. No studies have been found in the literature that does not 
support our research. 
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CONCLUSION 
 
In our study, which examined the personality characteristics of athletes and the level of excellent performance in sports in terms 
of various variables, it was determined that the level of the excellent performance of athletes in sports, in general, was moderate 
and the level of personality characteristics were high. Athletes who train between 5-6 hours a week and whose sport is 
swimming are more compatible as a personality, have a responsibility, are more open to innovations and new experiences, are 
more friendly and warm-blooded. Athletes who started Sports with the encouragement of their father were seen to be more 
compatible and adapt more quickly to social life. In contrast, it was found that athletes who were encouraged by their friends to 
play sports had higher levels of excellent performance in sports.  Therefore, it has been determined that the individuals who 
have been in the sports environment for a longer period have increased their performance levels due to the competition with 
their friends and motivation.   Also, it has been found that the perfect performance levels of men are higher than women. Since 
it has been determined based on the findings that the friend environment is effective in directing individuals to sports, we think 
that the presence of more athletes in the sports environment improves the sports identity.  Since it is determined that the 
athletes directed to sports by their father are more compatible and adapt to the conditions faster, we think that the athletes 
who feel the father's support behind them are more likely to be successful. 
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ABSTRACT 
With this research, the spiritual intelligence characteristics of physically handicapped badminton players were examined in terms 
of various variables. The population of the study included 57 athletes who participated in the Physically Handicapped Badminton 
Championship of Turkey, and the sample group consisted of 31 physically handicapped badminton players, with an average age of 
(30.61 ± 11.74), who voluntarily accepted to participate in this study. The demographic form containing personal information 
and the Spiritual Intelligence Self-Report Inventory developed by King (2008) and adapted to Turkish by Seyfi (2016) was used in 
the data collection. As a result, significant changes were determined in the spiritual intelligence characteristics of physically 
handicapped badminton players according to gender, age, duration of sportsmanship, and marital status factors. It is possible to 
say that the spiritual intelligence scores were more prominent for married athletes compared to those who were not married, 
for older athletes compared to younger ones, and for male athletes compared to female athletes 
 
Keywords: Badminton players Physically handicapped, Spiritual intelligence 
 
INTRODUCTION  
 
Intelligence is an interesting field for researchers working on human psychology. Researchers mention different types of 
intelligence, and one of them is the concept of spiritual intelligence. 4  According to Zohar and Marshall52, two of the researchers 
who first referred to this concept, spiritual intelligence is a type of talent as old as human history, although science is still 
unprepared for situations that cannot be measured objectively, so humanity does not know much about this type of ability 
(Bekis11,. The Zohar's reference to the concept of spiritual intelligence suggested that not every ability should be added as a new 
type of intelligence, but the concept of intelligence should be addressed based on the way the brain works (Ustten48). 
 
Spiritual Intelligence Theory and the Concept of Spiritual Intelligence  
 
Emmons (2000), Wolman (2001), Amram (2007), and King (2008) suggested that spiritual intelligence is an important 
competence in defining the spiritual potential of people.  Gardner, one of the pioneers of the field, mentioned types of 
intelligence such as linguistic intelligence, musical intelligence, logical intelligence, spatial intelligence, physical intelligence, and 
personal intelligence in his theory of multiple intelligences, which he asserted in his book Frames of Mind: The Theory of 
Multiple Intelligences. 25-26 But, later argued for “existential intelligence as the domain of human intelligence” responsible for 
solving problems with spiritual instincts.40 Multiple intelligences theory pluralizes the traditional concept of intelligence. 25-26 Since 
the 2000s, the concept of spiritual intelligence has gained importance for everyone (Rostami41,), and has become increasingly 
important as an academic concept. 5 Wigglesworth (2011) classified the types of intelligence in the form of layers of a pyramid 
and put spiritual intelligence at the top of this pyramid, emotional intelligence under it, and mental intelligence in the bottom 
layer. It forms a unity by combining the concepts of spiritual intelligence, spirit, and intelligence in a new concept. 23 Spiritual 
intelligence is the type of intelligence that a person uses in solving problems related to meaning and values. 47 Spiritual 
intelligence is defined as the ability to apply and embody spiritual resources and qualities to enhance daily functioning and 
wellbeing.2-3 According to Awais et al. (2015), this concept is the expression of innate spiritual qualities through one's thoughts, 
behaviors, and attitudes. Spiritual intelligence is also defined as the practical application of potentially existing spiritual abilities 
and resources. 43-44 According to Javaheri et al., (2013), spiritual intelligence can be used to identify and understand the thought 
patterns, beliefs, and goals that form the foundation of our behavior. 
 
Previous studies have revealed that spiritual intelligence is more related to features of personality.1 This type of intelligence is 
about organizing, managing, and realizing the potential that the individual has.12 This concept is a type of intelligence that deals 
with the metaphysical aspect as well as the cognitive and emotional aspects of thought. Humans are not just physical beings; they 
have spiritual needs, expectations, hopes, and dreams. In this respect, spiritual intelligence can be expressed as a type of 
intelligence that expresses the spiritual aspect and mental states of people. 34 Spiritual intelligence also provides the foundation 
for both mental and emotional intelligence to function effectively9    
 
Physically Handicapped Badminton Players 
 
One of the important issues that consist the society is athletes with disabilities. The position of disabled athletes in social life is 
considered as a phenomenon that should be appreciated in terms of being an example for other disabled people, whether they 
are athletes or not, as they are to hold on to life as both disabled person and an athlete. 24 Sports is such a phenomenon that it 
socializes all people, healthy ones and people with disabilities, teaches them to share all life values, even if they are good and bad 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-30 

 

together, arouses discipline, competition and friendship feelings as well as the support it provides to the spiritual structure and 
plays a serious role in the formation of the self-being and the independence of the person. 22 Sports support disabled individuals 
in overcoming their problems, minimizing their feelings of loneliness, and having the chance to continue a meaningful process in 
life, 14 Sports also emerge as a rehabilitation and treatment method for disabled people, rather than a competition. Competition 
and challenge in sports of the disabled people serve the real purpose of sports on a more civilized scale than athletes without a 
disability. Badminton is a preferred branch as it carries almost all of the sportive features. The physical structure of athletes is 
not always important in badminton. All athletes with different physical structures can play badminton. 13 The good physical 
capacity of an athlete does not mean that the athlete is ready to compete.10 At the same time, the athlete can only be successful 
as long as she/he is mentally and spiritually ready to compete. It is also thought that spiritual intelligence has an important role in 
the successful competition of athletes. According to Emmons (2000), there is evidence of spiritual intelligence as a set of 
capacities and abilities that enable individuals to solve their problems and achieve their goals in their daily lives. Hence, we can 
say that spiritual intelligence is unique intelligence to solve problems and issues related to the meaning of life and values are 
used. 29-30 It is a fact that athletes have difficulties while performing in sportive competitions due to their physical disabilities; 
however, it may be wrong to attribute sportive success or failure only to physical competence. Because it has been observed 
that physical properties improve as a result of regular studies. 31 In addition to it is thought that spiritual intelligence has an 
important role in showing both physical and mental strength. As a matter of fact, according to Aydin (2019), individuals' spiritual 
intelligence and their moods in activities affect themselves and others; therefore, this situation affects team sports and individual 
sports. With this research, the spiritual intelligence characteristics of physically disabled badminton players were tried to be 
examined in terms of various variables. When the related literature is examined, no research has been found in which the 
concepts of spiritual intelligence and physically disabled athletes are brought together and evaluated. This study is considered to 
be important in terms of its contribution to the relevant literature.  
 
METHODS 
In this study, the scanning model, one of the quantitative research patterns, was used. Researches aiming to determine 
individuals' attitudes, beliefs, opinions, behaviors, expectations, and characteristics with the help of surveys are called screening 
studies. 28). 
 
Population and Sample 
The research population is consisting of 57 athletes who participated in Turkey Physically Disabled Badminton Championships, 
while the sample group who voluntarily accepted to participate in this research is composed of 31 badminton players with 
physical disabilities. 
 

Table 1. Demographic Characteristics of Physically Disabled Badminton Players 
Variables N % 

Duration of 
being athlete 

1-2 years 8 25.8 
3-5 years 9 29.0 
6 and more 14 45.2 

 Age 
17-24  13 41.9 
25 and more 18 58.1 

Marital Status 
Married 10 32.3 
Single 21 67.7 

Education level 

Secondary 
education 

5 16.1 

Higher 
Education 

26 83.9 

Gender 
Female 12 38.7 
Male 19 61.3 

Total  51 100 
Findings regarding the demographic characteristics of physically disabled badminton players participating in the study are 
presented in Table 1 above. 
 
Measurement 
The Spiritual Intelligence Self-Report Inventory (SISRI-24) 
A questionnaire consisting of two parts was applied to the athletes through their trainers and accompanying persons. In the first 
section, questions are aiming to determine the demographic characteristics (duration of being an athlete, age, marital status, 
education level, gender) of athletes with disabilities. In the second section, "The Spiritual Intelligence Self-Report Inventory 
(SISRI-24) Spiritual Intelligence Self-Report Inventory" developed by King (2008) was used. The adaptation of the inventory to 
Turkish language (linguistic equivalence), validity, and test reliability was carried out by Seyfi (2016). Inventory is consisting of 4 
sub-dimensions: "important existential thinking", "personal meaning generation", "awareness" and "conscious state expansion". 
The Cronbach's Alpha value of the SISRI-24 scale is 95 and it demonstrates excellent internal reliability and a good fit for the 
four-factor model of spiritual intelligence. 43-44 One of the most important indicators of the quality of a scale is the reliability 
coefficient Cronbach's Alpha (α) coefficient. 18 For this research, the Cronbach Alpha value of the scale was calculated as, 88. 
Cronbach's Alpha (α) reliability coefficient was found to be quite above the acceptable level of reliability (0.70) and it was found 
to be highly reliable (Gurbuz & Sahin, 28).  
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Statistical Analysis of Data 
 To evaluate the internal consistency of the scales used in the study, reliability analysis was performed by using Cronbach's Alpha 
(α) method. First of all, missing values are examined, and then outliers are examined. Two elements of normality are kurtosis 
and skewness (Tabachnick and Fidell 46). When kurtosis and skewness data of Tabachnick and Fidell (2013) are between -1.5 and 
+1.5, it is admitted that distribution is normal   (Sevin and Kucuk 42, Erbay and Beydogan 21). In this study, it was decided to apply 
parametric tests by looking at kurtosis and skewness values. As well as descriptive statistics, the Independent-Samples T-test was 
used for paired comparisons and the One-Way ANOVA test for multiple comparisons.  The significance level was determined as 
0.05. 
 
RESULTS 
 

Table 2. Spiritual intelligence t-test based on gender factor of badminton players 

Gender N 

Important 
Existential 
Thinking 

Personal Meaning 
Generation Awareness Conscious State 

Expansion 

X ̄ SD X ̄ SD X ̄ SD X ̄ SD 

Female 12 3.01 .908 3.61 .735 3.68 .647 3.69 .758 

Male 19 3.37 1.04 4.21 .468 3.80 .505 3.87 .721 
p          .455 .011* .240 .742 

 
As can be seen in Table 2, the average values of male badminton players in the “personal meaning generation” sub-dimension in 
the spiritual intelligence characteristics of physically disabled badminton players due to gender factor were found to be 
significantly higher than the average values of female badminton players (p <0.05). Although there were no significant differences 
in other sub-dimensions, it was determined that the average values of male badminton players were higher than female 
badminton players. 

 
Table 3. Spiritual intelligence t-test based on age factor of badminton players 

 

Age group N 
 

Important 
Existential 
Thinking 

Personal Meaning 
Generation Awareness Conscious State 

Expansion 

X ̄ SD X ̄ SD X ̄ SD X ̄ SD 

17-24  13 3.04 .853 3.67 .690 3.43 .577 3.38 .705 
25 and more 18 3.37 1.09 4.20 .526 3.99 .417 4.11 .594 
p          . 370 .023* .004* .004* 

As can be seen in Table 3, significant changes were found in the spiritual intelligence characteristics of physically disabled 
badminton players due to the age factor in all dimensions except for the "important existential thinking" sub-dimension. In the 
sub-dimensions of "personal meaning generation", "awareness" and "conscious state expansion", the mean values of badminton 
players in the age group of 25 and over were found to be significantly higher than those of the 17-24 age group (p <0.05). 

 
Table 4. Spiritual intelligence t-test based on the duration of being athlete factor of badminton players 

Duration of 
being an 
athlete 

N 

Important 
Existential 
Thinking 

Personal Meaning 
Generation Awareness Conscious State 

Expansion 

X ̄ SD X ̄ SD X ̄ SD X ̄ SD 

1-2  8 3.72 1.06 4.22 .618 3.67 .696 3.75 .886 
3-5  9 3.08 .781 3.48 .679 3.52 .578 3.44 .726 
6 and more 14 3.05 1.05 4.15 .484 3.95 .409 4.07 .557 
p .286 .019* .181 .127 

 
As can be seen in Table 4, there are significant differences in the spiritual intelligence characteristics of physically disabled 
badminton players depending on the duration of being an athlete factor in the "personal meaning generation” sub-dimension. It 
was determined that the average values of badminton players with 3-5 years of sports experience were significantly lower than 
those with 1-2 years and 6 years and more sports experience (p <0.05). There are no significant differences in the other sub-
dimensions (p> 0.05). 

 
Table 5. Spiritual intelligence t test based on the marital status factor of badminton players 

Marital 
Status N 

Important Existential 
Thinking 

Personal Meaning 
Generation Awareness Conscious State 

Expansion 

X ̄ SD X ̄ SD X ̄ SD X ̄ SD 
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Married 10 3.38 1.12 4.38 ,404 4.05 ,427 4.30 ,597 
Single 21 3.17 ,953 3.79 ,658 3.61 ,565 3.57 ,676 
p .595 .015* .040* .007* 

 
As can be seen in Table 5, significant changes were found in the spiritual intelligence characteristics of physically disabled 
badminton players due to the marital status factor in all dimensions except for the "important existential thinking" sub-
dimension. In the sub-dimensions of "personal meaning generation", "awareness" and "conscious state expansion", it was 
determined that the mean values of married badminton players were significantly higher than the average values of single 
badminton players (p <0.05). Although there were no significant differences in other sub-dimensions, it was found that the 
average values of married badminton players were higher than single badminton players. 
 

Table 6. Spiritual intelligence t-test based on the education level factor of badminton players 

Education 
level N 

Important 
Existential Thinking 

Personal Meaning 
Generation Awareness Conscious State 

Expansion 

X ̄ SD X ̄ SD X ̄ SD X ̄ SD 
Secondary 
education 5 3.52 1.253 4.28 .769 3.46 .618 4.00 .942 

Higher 
Education 26 3.18 .961 3.92 .619 3.81 .539 3.76 .697 

p .501 .202 .265 .526 
As can be seen in Table 6, there are no significant differences in spiritual intelligence characteristics of physically disabled 
badminton players depending on the educational level factor (p> 0.05). 
 

Table 7. Descriptive statistical results of the spiritual intelligence scale 

Spiritual Intelligence Scale N Min. Max. X ̄ SD 

Important Existential Thinking 31 1.00 4.80 3.23 ,997 
Awareness 31 2.40 4.80 3.75 ,557 
Personal Meaning Generation 31 2.60 5.00 3.98 ,645 
Conscious State Expansion 31 2.33 5.00 3.80 ,729 
General 31 2.32 4.68 3.70 ,561 

While the highest mean value of the spiritual intelligence scale belongs to the "personal meaning generation" sub-dimension (3.98 
±, 645); the lowest mean value (3.23 ±, 997) belongs to the "important existential thinking" sub-dimension. The mean value of 
the "Conscious state expansion" sub-dimension was found to be (3.80 ±, 997), and the "awareness" sub-dimension mean value 
(3.75 ±, 557). The general average value of the spiritual intelligence self-report inventory scale was calculated as (3.70 ±, 561). 
 
DISCUSSION 
 
With this research, spiritual intelligence features of physically disabled badminton players participating in the Physically Disabled 
Badminton Championship in Turkey is evaluated in terms of some variables. It has been determined that there are significant 
differences in spiritual intelligence characteristics of physically disabled badminton players due to the gender factor. In the 
"personal meaning generation" sub-dimension, the average values of male athletes were found to be significantly higher than 
female athletes. Moreover, although there were no significant differences in other sub-dimensions, it was found that the average 
values of male athletes were higher than female athletes (Table 1). There are findings in different directions in the research in 
the literature. According to the research of Marghzar and Marzban (2018), it is suggested that there are significant differences in 
favor of women in terms of “personal meaning generation” female teachers compared to male teachers. Seyfi (2016) found in his 
related study that the values of women in the "conscious state expansion" sub-dimension were significantly higher than that of 
men. Kalantarkousheh et al. (2013) reported similar findings in the conclusion of their study. In the study of Amram and Dryer 3, 
the mean values of women were found to be higher than men, with significant differences. It has been found that women have a 
significantly higher average spiritual intelligence than men 16 (Demir, 16). In the research findings of Turan et al.,47 , Durmus et al. 
(2018), Aydın (2018), Yurttas (2018), the spiritual intelligence characteristics of the participants do not differ according to 
gender. It is thought that the findings in different directions arise due to the sample groups.  
 
Another finding of the study is that there are significant changes in the spiritual intelligence characteristics of physically disabled 
badminton players due to the age factor in all sub-dimensions except for the "important existential thinking" sub-dimension. In 
the sub-dimensions of "personal meaning generation", "awareness" and "conscious state expansion", the values of the athletes in 
the age group of 25 and over were found to be significantly higher than those in the 17-24 age group (Table 2). When we 
consider the research results in the literature. 29-30 reported that there was no significant difference in the spiritual intelligence 
characteristics of the participants according to the age variable. It is possible to see a similar finding in the related study of 
Soylemez (2016) and Turan et al. (2020), on the other hand, in their study called examining the spiritual intelligence levels of 
sports sciences students according to some variables, found that the spiritual intelligence of the participants differed according to 
age groups and that students between the ages of 26-29 had higher levels of consciousness than younger individuals. According 
to the research conclusion of Yurttas (2018), the spiritual intelligence levels of the participants vary according to age. In Demir's 
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(2020) study, individuals aged 20 and over were found to have higher average spiritual intelligence than individuals under 20. In 
our study, in all three sub-dimensions with significant differences, the average values of older athletes were found to be higher.  
In the light of these results, it can be concluded that the spiritual intelligence of older athletes is more prominent than younger 
athletes, and values such as "personal meaning generation", "awareness", "conscious state expansion" increase as the age get 
older. There are significant differences in the spiritual intelligence characteristics of physically disabled badminton players 
depending on the duration of being an athlete in the "personal meaning generation" sub-dimension. The average values of 
athletes with a sports history of 3-5 years were found to be significantly lower than the average values of athletes with a sports 
history of 1-2 years and 6 years and more (Table 3). Weiting et al. (2011) conducted a study examining the dominant intelligence 
type of athletes. They examined the multiple intelligences of a total of 355 people, being 202 athletes and 153 non-athletes. 
According to the results, it was revealed that the social and inner i.e, spiritual intelligence of the athletes as well as their physical 
intelligence is also dominant. 15 Deol and Singh (2017) suggested in their study conducted with the participation of athletes 
playing basketball at inter-university, national and international levels in India, that there are significant differences between the 
spiritual intelligence scores of the athletes. It is a fact that the research to be examined in respect of the spiritual intelligence and 
sports history variable will contribute to the relevant literature. In another finding of the study, significant changes were found in 
the spiritual intelligence characteristics of physically disabled badminton players due to the marital status factor in all dimensions 
except for the "important existential thinking" sub-dimension. It was found that the mean values of married badminton players 
were significantly higher than the single badminton players in the sub-dimensions of "personal meaning generation ", "awareness" 
and "conscious state expansion" (Table 4). In the related study of Cat (2014), it was found that the mean spiritual intelligence 
scores of married participants were higher than single participants. Heydari et al. (2015, 2017) reported that there was no 
significant difference in spiritual intelligence changes according to the marital status factor of the participants. When considering 
the results of our study, it is thought that it is possible to say that married badminton players have more prominent spiritual 
intelligence compared to single badminton players; the reason is that the average values of married athletes were found to be 
higher than singles in all dimensions. It is thought that the related finding will contribute to the literature in the field. 
 
For this study, the overall mean value of the spiritual intelligence self-report inventory scale of the participants was calculated as 
3.70. It can be said that the spiritual intelligence scores of physically disabled badminton players are slightly above the average 
(Table 5). In Rostami's (2015) study, the average spiritual intelligence score of sports managers was calculated as 2.18. likewise, 
in Alam's (2014) study, the spiritual intelligence score average of sports managers was found to be 2.18. In the related literature, 
it is possible to come across various research results that bring together the concept of spiritual intelligence and the sport's 
concepts. For example, Mirzaaghazadeh et al. (2016) worked with 212 athletes who became national athletes in basketball, 
cycling, wrestling, karate, rowing, fencing, and volleyball in Iran and represented their countries in world championships and the 
Olympics. They give the information that there is a positive correlation between their satisfaction and that as the spiritual 
intelligence levels of the athlete's increase, their life satisfaction will increase. Arnout et al.(2019) according to the results of the 
research conducted with the participation of athlete university students on athletics, basketball, baseball, football, gymnastics, 
judo, and swimming sports, higher self-affirmation, higher spiritual intelligence, and spiritual abilities are significantly effective in 
demonstrating the better psychological state of athletes, and that athletes with high intelligence have a better psychological state. 
Moghaddam et al. (2017) suggested that there is a significant and positive correlation between spiritual intelligence and the 
concepts of team culture and sports ethics in their study conducted with the participation of 182 athletes who make up sports 
teams. Koraei (2016) found in his study examining the relationship between spiritual intelligence and coping styles of physical 
education teachers and found that people with high spiritual intelligence have high flexibility to cope with stressors.  
 
CONCLUSION  
As a result of the research, significant changes were identified in the spiritual characteristics of physically disabled athletes 
participating Turkey Physically Disabled Badminton Championships according to gender, age, marital status, and period of being 
athlete factors. There are no significant differences in the spiritual intelligence characteristics of the badminton players depending 
on the education level factor. It is possible to say that the spiritual intelligence scores of married athletes are more prominent 
than single athletes, older ones than younger athletes, and male athletes compared to female athletes. Considering the general 
average values of the research scale spiritual intelligence self-report inventory, it can be said that physically disabled badminton 
players got a slightly above average score on the relevant scale.  
 
Recommendations 
 Spiritual intelligence represents a set of spiritual abilities, capacities, and resources that applying in daily life can enhance one's 
adaptability (Ghanifar et al., 27). According to Zohar and Marshall 52, spiritual intelligence enables us to reach the deepest layer of 
our true selves. It is thought that the studies to be carried out on the concept of spiritual intelligence, which is so important and 
a guide that people need in all areas of life, will make significant contributions to the invisible aspect of science. 

 
REFERENCES 
 
1. Arnout, B.A., Alkhatib, A.J., Abdel Rahman, Dina E., Pavlovic, S., Al-Dabbagh, Z.S,. & Latyshev, O,Y.  (2019). Spiritual 

intelligence and self-affirmation as predictors of athletes' psychological well-being. International Journal of Applied Psychology, 
9(4), 104-109. http://dx.doi: 10.5923/j.ijap.20190904.02 

2. Amram, Y.  (2007). The seven dimensions of spiritual intelligence: An ecumenical, grounded theory. 115th Annual 
Conference of the American Psychological Association. 17- 20 August, San Francisco. 

3. Amram, Y,. & Dryer, D.C. (2008). The integrated spiritual intelligence scale (ISIS): Development and preliminary 
validation. Paper Presented at the 116th Annual Conference of the American Psychological Association Boston, MA. 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-34 

 

4. Anbugeetha, D. (2015). An analysis of the spiritual intelligence self report inventory (SISRI). International Journal of 
Management, 6(7), 25-36. 

5. Antunes, R.R., Silva, A.P., & Oliveira, J. (2017). Spiritual intelligence self-assessment inventory: psychometric properties of 
the Portuguese version of SISRI-24. Journal Of Religion Spirituality-Aging, 30 (1), 12-24.  
http://dx.doi:10.1080/15528030.2017.1324350 

6. Awais, M,. Malik, M.S,. & Qaisar, A. (2015). A Review: the job satisfaction act as mediator between spiritual intelligence 
and organizational commitment. International Review of Management and Marketing, 5(4), 203-210. 

7. Aydin, D. (2018). Relationship between the spiritual intelligence and self-regulation skills of education faculty students. 
Journal of Education and Training Studies, 6(12), 227-234. http://dx.doi:10.11114/jets.v6i12.3481 

8. Aydin, E. (2018). The effect of spiritual intelligence and optimistic on creativity in team and individual sports activities of 
Trabzon University students. Asian Journal of Education and Training, 5(3), 397-402. 
http://dx.doi:10.20448/journal.522.2019.53.397.402 

9. Aydıntan, B. (2009). A hands-on study exploring the impact of spiritual intelligence on transformative leadership. Ataturk 
University Journal of economic and Administrative Sciences, 23(2), 257-274. 

10. Azimkhani, A. (2014). Analyzing the relationship among mental skills, emotional intelligence and competition anxiety in 
young and adult skiers [Unpublished doctora dissertation]. Healt Sciences Institute and Erzurum University. 

11. Bekis, T. (2006). An applied study on spiritual intelligence in leadership [Unpublished master dissertation]. Department of 
Educational Sciences and Selcuk University. 

12. Bickes, D.M. (2017). Spiritual ıntelligence impact on the nurses’ work performances: Case Of Cappadocia. International 
Journal of Academic Value Studies, 3(9), 273-284. http://dx.doi.org/10.23929/javs.169 

13. Bozdam, A. (2011). Physically handicapped badminton and athlete classification. I. International Physical Education And Sports 
Congress For Disabled Persons. 10-16 May, Konya/Turkey,congress book, 23-29 

14. Caliskan, E. (2011). Sports education in children with disabilities and approaches of families. International Physical Education 
And Sports Congress For Disabled Persons. 10-16 May, Konya/Turkey, congress book, 30-33.  

15. Cat, S. (2014).  A study to determine the level of spiritual intelligence and burnoud syndrome staff of emergency, rescue and 
intervention: an example of Gumushane province [Unpublished master dissertation]. Social Sciences Institute and Gumushane 
University. 

16. Demir, S. (2020). The relationship of online gaming addiction with two intelligence types: emotional – spiritual intelligence and the 
moderating effect of gaming motives [Unpublished master dissertation]. Department of Neuroscience and Uskudar 
University. 

17. Deol, N.S., & Singh, D. (2017). Spiritual intelligence in basketball performance: identifying performance indicators. 
American Journal of Sports Science and Medicine,5(4), 69-74. DOI: 10.12691/ajssm-5-4-2  

18. DeVellis, F.R. (2017). Scale Development Theory and Applications.  Nobel Press, p.108. 
19. Durmus, M., Gercek, A., Ciftci, N., & Tascı, O. (2018). Factors affecting the mental intellegence levels of nursing students. 2nd 

International Congress on Multidisciplinary Studies, 4-5 May, Adana Turkey,congress book, 490. 
20. Emmons, R. A. (2000). Is spirituality an intelligence? Motivation, cognition and the psychology of ultimate concern. The 

International Journal for The Psychology of Religion, 10(1), 3-26.  
21. Erbay, S., & Beydogan, H.O. (2017).  Attitudes of educators towards educational research. Ahi Evran University Kırsehir 

Faculty Of Education Journal, 18(3), 246-60. http://dx.doi.org/10.29299/kefad.2017.18.3.014 
22. Ergun, N. (2011). Sports activities and classification for physically handicapped. International Physical Education And Sports 

Congress For Disabled Persons. 10-16 May, Konya/Turkey, congress book, 42-46.  
23. Faribors, B., Fatemeh, A., Hamidreza, & H. (2010). The relationship between nurses’ spiritual intelligence and happiness in 

Iran. Procedia Social and Behavioral Sciences, 5, 1556-1561. 
24. Fisekcioglu, İ.B,. & Ozsarı, A. (2017). Leisure time management and the attitudes of disabled athletes. International Journal 

of Science Culture and Sport, 5(4), 302-318.  
25. Gardner, H. (2004). Frames of mind: The theory of multiple intelligences. Alfa Publishing, p.101. 
26. Gardner, H. (2013). Multiple intelligences. Optimist Publishing, p.17. 
27. Ghanifar, M.H., Khodabakhshi, A.A., & Balideh, M. (2019). Investigating the relationship between psychological capital and 

spiritual intelligence with the employees’ performance of an organization. Science Arena Publications Specialty Journal of 
Psychology and Management, 5(4), 51-58.  

28. Gurbuz, S. & Sahin, F. (2017). Sosyal bilimlerde araștırma yöntemleri.  Ankara, Seckin Press, p. 105. 
29. Heydari, A., Meshkinyazd, A., & Soudmand, P. (2017). The effect of spiritual intelligence training on job satisfaction of 

psychiatric nurses. Iranian Journal of Psychiatry, 12(2), 128-133. 
30. Heydari, F., Firuzbakht, H., Shah Safi, S.P., & Javid, N.M. (2015). Relationship between emotional intelligence and spiritual 

intelligence with mental health of university students Gilangharb. Uct Journal Of Social Science And Humanities Research, 02, 
42-45. https://doi.org/10.24200/jsshr.vol3iss02pp42-45 

31. Ilkim, M., Canpolat, B., & Akyol, B. (2018). The Effects of Eight-Week Regular Training in Amateur Amputee Football 
Team Athletes' Body Composition. Turkish Journal of Sport and Exercise, 20(3), 199-206. 
https://doi.org/10.15314/tsed.466739 

32. Javaheri, H., Safarnia, H., & Mollahosseini, A. (2013). Survey relationship between spiritual intelligence and service quality. 
Interdisciplinary Journal Of Contemporary Research In Business, 4(9), 547-554.  

33. Kalantarkousheh, S.M., Sharghib, N., Soleimani, M., & Ramezani, S. (2013). The role of spiritual intelligence on 
organizational commitment in employees of universities in Tahran province, Iran. Procedia - Social and Behavioral Sciences, 
140, 499-505. https://doi: 10.1016/j.sbspro.2014.04.460.  

34. Karadeniz, A., & Aydın, D. (2016). A study of validity and reliability for the scale of spiritual intelligence characteristics. 
International Journal Of Eurasia Social Sciences,7(23),69-93.  



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-35 

 

35. King, D. B. (2008). Rethinking claims of spiritual intelligence: A definition, model, & measure.  [Unpublished  master  
dissertation]. Trent University, Peterborough, Canada. 

36. M, Koraei. (2016). The relationship between spiritual intelligence and coping style among sport teachers. Journal of 
Administrative Management, Education and Training, 12(3), 46-49. 

37. Marghzar, S.H., & Marzban, A. (2018).  The relationship between spiritual ıntelligence and efficacy among Iranian efl 
teachers. Theory and Practice in Language Studies, 81), 67-73. http://dx.doi.org/10.17507/tpls.0801.09 

38. Mirzaaghazadeh, M., Farzan, F., Amirnejad, S,. & Hosseinzadeh, M. (2016). Assessing the correlation of machiavellian 
beliefs, spiritual intelligence and life satisfaction of Iran's national team athletes. Pacific Science Review B: Humanities and 
Social Sciences, 2, 88-93.  

39. Moghaddam, J.B., Rasouli, S., & Nekufar, M. (2017). The relationship between spiritual ıntelligence and team culture with 
the sports ethics of the athletes of sports teams. Bioethics Journal,7(26),77-84.   

40. Ogunsola, K.O., Fontaine, R.A.H., & Jan, MT. (2020). A cross-cultural adaptation and psychometric validation of SISRI-24 
among Malaysian teachers. International Journal of Human Potentials Management, 2(1), 1-22. 

41. Rostami, L. (2015). The relationship between spiritual intelligence and emotional intelligence with transformational 
leadership of athletic managers of Zanjan province. International Interdisciplinary Journal of Scholarly Research, 1(3),1-9. 

42. Sevin, H.D., & Kucuk, S. (2016). A study intended to determine the relationship between the recreational activity 
participation levels of employees and their work performances. Journal of Recreation and Tourism Research, 3(1), 24-31. 

43. Seyfi, Y.U. (2016).  The analysis on spiritual intelligence characteristics and working perception of generation x and y 
[Unpublished doctora dissertation]. Department of Neuroscience and Uskudar University. Social Sciences Institute and 
Manisa University. 

44. Seyfi, Y.U., Kose, S. (2016). The analysis on spiritual intelligence and working perception. Journal Of Management And 
Economic,23(3),767-787. 

45. Soylemez, A. (2016). The adaptation of integrated spiritual intelligence scale to Turkish, studying of the reliability and 
validity: studying spiritual intelligence as a presumption on the meaning of life and the life satisfaction [Unpublished master 
dissertation]. Department of Educational Sciences and Sakarya University. 

46. Tabachnick, B.G., & Fidell, L.S. (2015). Using multivariate statistics. Ankara, Nobel Press, p.79. 
47. Turan, M.B., Koc, K., Ulucan, H., & Yuce, M.S. (2020). Investigation of the mental intelligence levels of faculty of sport 

science students according to some variables. Physical Education and Sport Sciences Journal, 14(1), 25- 37. 
48. Ustten, A.U. (2008). The application of spiritual intelligence to the education of literature under the light of new 

developments brought by quantum science [Unpublished doctora dissertation]. Department of Educational Sciences and 
Gazi University. 

49. Wigglesworth, C. (2011). Spiritual intelligence and why it matters. 
www.innerworkspublishing.com/news/vol22/intelligence.htm [accessed on 10 April 2019]. 

50. Wolman, R. N. (2001). Thinking with your soul: Spiritual intelligence and why it matters. New York, Harmony Books, p.61.  
51. Yurttas, E. (2018). The relationship between spiritual intelligence and decision-making styles: an application on managers 

[Unpublished master dissertation]. Social Sciences Institute and Cankaya University. 
52. Zohar, D. & Marshall, I. (2000). SQ: Spiritual intelligence, the ultimate intelligence. London. Bloomsbury. 

www.alisonmorgan.co.uk/Books/Zohar%202000.pdf[accessed on 30 May 2019]. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-36 

 

SP-06 
 

THE EFFECT ON JOB SATISFACTION OF EXECUTIVE SUPPORT PERCEPTION OF 
COACHES IN TURKEY 

 
Mustafa KIZILKOCA* & Aysel KIZILKAYA NAMLI** 

ORCID:0000-0003-3636-6971-    mkizilkoca@munzur.edu.tr  - ORCID:0000-0001-7980-421X, ayselkizilkayanamli@munzur.edu.tr 
Corresponding author: mkizilkoca@munzur.edu.tr 

 

* Dr. Lecturer, Faculty of Physical Education and Sport Sciences, Munzur University, Turkey 
 

** Dr. Lecturer, Faculty of Physical Education and Sport Sciences, Munzur University, Turkey 
 
ABSTRACT 
 
This study aims to determine the effect of coaches' perception of executive support on job satisfaction. A relational screening 
model was used in the study for this purpose.  Disproportionate sampling was used within the scope of the study, and 516 
coaches working in various provinces of Turkey composed a sample of the study. The scale of executive support developed by 
Karasek et.al (1985) and adapted by Kula (2011) and the scale of job satisfaction made by Bilir and Keser (2019) was used in the 
collection of data. Pearson Correlation analysis was used to reveal the relationship between scores from scales, Linear 
Regression analysis was used to determine whether the scores obtained affected each other. Error level in the study was taken 
as p <0.01. It has been determined that there is a positive and meaningful relationship between the executive support levels of 
coaches in Turkey and the levels of job satisfaction. It can be said that as the level of executive support increases, the levels of 
job satisfaction increase. According to linear regression analysis, it was determined that the level of executive support positively 
affected the job satisfaction levels of coaches. It was observed that the executives' support scores of coaches in Turkey were 
higher than average with an average of 3.53 and job satisfaction scores were high with an average of 4.08 in our study. 
 
KEYWORDS: Sports, Coach, Executive Support, Job Satisfaction. 
 
INTRODUCTION 
 
Nowadays, the most important capital of organizations is human resources.  Existing human resources express qualified man 
power.  The expectations of qualified manpower of organizations from management and managers are increasing day by day. As 
a result of these expectations, it can be said that if it is not met, it causes job satisfaction to decrease. Increased job 
dissatisfaction will produce consequences such as loss of qualified manpower and decrease in performance. It is important to 
encourage and appreciate and support those who work for the continuity and success of the organization for this reason. The 
support of the executive has a significant contribution to job satisfaction9. There are many definitions of job satisfaction. Job 
satisfaction is measured by the pleasure, happiness, and efforts of employees. This situation is related to the degree to which 
employees are appreciated. In another definition, job satisfaction is stated as the positive and constructive feelings acquired 
about the job by analyzing the characteristics of the employee18. Job satisfaction is defined as the level of satisfaction of the 
employee with a positive emotional point of view by evaluating the situations such as the work of the employees, supervision at 
the workplace, wages, development and promotion opportunities, working conditions, social relations in the working 
environment and the work environment9, job satisfaction has three dimensions. The first is "Job satisfaction is an emotional 
response to a business situation. As such, it can only be expressed.", secondly, "Job satisfaction represents interrelated 
attitudes7. These are the work itself, wages, promotion opportunities, management style, colleagues.", thirdly, "Job satisfaction, 
financial interests obtained from work come to mind the happiness of bringing together colleagues and works that the employee 
enjoys working with." The importance of employees' work-related attitudes began to gain importance in the 1930s with 
Hawthorne research. Hawthorne's research results revealed that the factor that increases efficiency is social factors rather than 
physical factors (lighting, heating, working time, etc.). Employee reward, motivation, and job satisfaction are the main factors that 
increase his productivity2. It is seen that job satisfaction is a need when we examine the definitions. There are also many 
definitions with executive support, which is the subject of research. Executive support is how employees perceive positive 
behaviors shown by organization representatives, the degree to which the manager's value, encouragement, and support to the 
employee is felt by the employee4. In other definition, the manager's positive working relationship with his employee is to meet 
the needs of the employees to ensure that they perform higher and more positively. The attitude and behavior of the manager 
towards the employee will also contribute significantly to the employee's work performance and business continuity. Positive or 
negative reactions to the employer will affect the employee's job performance, motivation, loyalty to the institution. Managers 
should observe their attitudes well and make an annum of how the result of this attitude and attitude is reflected in the 
employees5. Perceived executive support also offers activities such as providing opportunities for employees to develop new 
talent, ensuring that employees spend time on their career goals, and supporting training for their careers. If the manager has a 
high degree of executive support, this will provide high performance and efficiency in employees19. It is indicated that those who 
show a fair attitude to employees are proud of them, and consider their needs to perform well in their work are supportive 
managers. If the employee receives support from the manager, it means that the employee perceives that he or she is being 
considered. According to this situation, the positive behavior of the employee from the manager increases the perception of 
"manager support" in terms of the employee17.  Some researches show that executive support is significantly and positively 
related to job satisfaction when the literature is examined12. Studies usually cover educational organizations. No research has 
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been found involving sports organizations. It is thought that this research will contribute to the literature for this reason. In the 
research conducted from this point, it is aimed to determine the effect of the perception of executive support of coaches in 
Turkey on job satisfaction.  To achieve this goal, the following questions are searched for answers. 
•What is the perceived level of coaches for executive support and job satisfaction? 

•Is there a relationship between the executive support levels of coaches and the levels of job satisfaction? 
 

METHODOLOGY 
 
The research working universe is made up of coaches working in various branches in Turkey. Within the scope of the research 
conducted to determine the relationship between executive support and job satisfaction of coaches, samples were taken using 
the disproportional element sampling method. The type of sampling in which all elements in the universe have an equal chance of 
being selected is defined as a disproportional element sampling method13.  Data were collected from 516 coaches within the 
scope of the research.  Executive support scale and job satisfaction scale were used for coaches within the scope of the 
research. Research data were collected online due to the ongoing pandemic process. The perception of executive support was 
evaluated by a 7-point scale developed by Karasek et al. (1985) and adapted by Kula (2011). Participants were asked to mark 
how much they agreed with the statements on the 5-point Likert Scale in the scale. (1 = Strongly disagree, 5 = Strongly agree) 

14,16,15. Article 6 on the scale is scored in reverse. The internal consistency of the scale (Cronbach alpha) is 0.89. The Business 
Satisfaction Scale (An Index of Job Satisfaction) was developed by Brayfield and Rothe in 19516. The original form of the scale 
contains 18 items. Judge, Locke, Durham and Kluger (1998) developed a 5-point short form of the scale11. Adapting the short 
form of the Job Satisfaction Scale to Turkish and examining its psychometric characteristics were made by Bilir and Keser 
(2019). Participants in the scale were asked to mark how much they agree with the statements on the 5-Likert Scale (1 = 
Strongly disagree, 5 = Strongly agree). Article 5 on the scale is scored in reverse. The internal consistency of the scale 
(Cronbach alpha) is 0.70. 
 
Analysis of Data 
IBM SPSS 22 package program was used to analyze the data obtained. It was determined that the skewness and kurtosis values 
of the scales were between -1 and +1 (Table 1). The range of these values between -1 and +1 is interpreted as parametric of 
research data. It has been accepted that the data shows the normal distribution in this context. Pearson Correlation analysis was 
used to reveal the relationship between scores from scales, Linear Regression analysis was used to determine whether the 
scores obtained affected each other. Error level in the study was taken as p <0.01. 

 
Table 1: Skewness and kurtosis values of the scale scores 
 

Scales N Skewness Kurtosis 
Executive Support Scale 516 -,800 ,443 
Job Satisfaction Scale 516 -,741 ,357 

RESULTS 
 
The demographic characteristics of the participants who participated in the study were determined and the descriptive statistics 
of executive support and job satisfaction levels were determined in this part of our study. Besides, the relationship between 
executive support on job satisfaction has been determined by the necessary analysis. 
 
Table 2: Distribution Table of Demographics 
 

 
Variable 

 
Groups 

 
N 

 
% 

 
Age 

Under 30 years 
31-40 Years 
41 Years and Older 
Total 

138 
201 
177 
516 

26,7 
39,0 
34,3 
100,0 

 
Marital Status 

Married 
Single 
Total  

288 
228 
516 

55,8 
44,2 
100,0 

 
Education Status 

License 
Graduate 
Total 

387 
129 
516 

75,0 
25,0 
100,0 

 
Gender 

Female 
Male 
Total 

75 
441 
516 

14,5 
85,5 
100,0 

 
Coaching Level 

1st Level  
2ndLevel 
3rd Level and above 
Total 

249 
111 
156 
516 

48,3 
21,5 
30,2 
100,0 
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Coach's Branch Team Sports 
Individual Sports 
Total 

294 
222 
516 

57,0 
43,0 
100,0 

 
Year of Service 

1-10 years 
11-20 years 
21 years and above 
Total 

315 
144 
57 
516 

61,0 
27,9 
11,0 
100,0 

 
Service status 

Permanent Staff 
Contracted 
Honorary 
Total 

171 
177 
168 
516 

33,1 
34,3 
32,6 
100,0 

Club Affiliated 
Institution  

Public 
Private 
Total 

333 
183 
516 

64,5 
35,5 
100,0 

 
It is seen that 39% of the participants in our study were between the ages of 31 and 40, 34.4% were 41 years of age or older, 
and 26.7% were 30 years of age or younger when Table 2 is examined. When we looked at the marital status of the participants, 
it was determined that 55.8% were married and 44.2% were single. It is seen that 3/4 of the participants graduated with 
undergraduate degrees and 1/4 had graduate-level education when we look at the distribution for educational situations. It is 
seen that 48.3% of the participants have 1st stage coaching certificates, 21.5% of them have 2nd stage coaching certificates and 
30.2% of the participants have 3rd stage and higher coaching certificates when we look at the distribution of the participants 
according to the ranks of the coaching documents. Considering the distribution of the trainers according to the sports branch, it 
was determined that 57% were coaching in team sports and 43% in individual sports branches. When we look at the working 
years in the institutions to which the coaches are affiliated, it is seen that 61% serve 1-10 years, 27.9% serve 11-20 years and 
11% serve their institutions for 21 years and more. When we look at the way participants worked in the institutions they served 
in, it was determined that 33.1% worked as permanent staff, 34.3% as contracts, and 32.6% as honorary coaches. Considering 
the institutions that the coaches work with, it has been determined that 64.5% work in public clubs and 35.5% in private clubs. 
 
Table 3: Identifying statistics of the scores from the executive support and job satisfaction scales of the coaches 
participating in the research 
 

Scales N MinMaxX±SD 
Executive Support Scale5161,00 5,00 3,53±,847
Job Satisfaction Scale 5161,80 5,00 4,08±,726

 
It was determined that the average score of executive support was 3.53±,847 and the job satisfaction scale score average was 
4±08.726 when table 3 was examined. 
 
Table 4: Pearson Correlation analysis results based on executive support and job satisfaction scores of coaches 
participating in the study 
 

  (A) (B) 
Executive Support Scale(A) r 1  
 p   
Job Satisfaction Scale(B) r ,583** 1 
 p ,000  
N=516 **p<0.01 

 
When we look at Table 4, it is seen that there is a positive and meaningful relationship between the executive support levels of 
the research group and the levels of job satisfaction (r=,583; p<0.01). Accordingly, it can be said that the level of job satisfaction 
increases as the level of executive support increases. 
 
Table 5: Linear Regression analysis results based on executive support and job satisfaction scores of coaches 
participating in the study 
 

                            Dependent variable: Job Satisfaction  
 B Std. Error β t p 
(Constant) 
Executive Support Scale 

2,319 
,500 

,112 
,031 

 
,583 

20,729 
16,272 

,000 
,000 

R=,58; R2=,34 
                             F=264,78; p<0,01  
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When Table 5 was examined, it was determined that the level of executive support was a significant relationship with the level 
of job satisfaction (R=,58, R2=,34). The level of executive support was found to positively affect the job satisfaction levels of 
coaches (β=,583, p<0.01). 
 
DISCUSSION  
 
In this section, findings of the effect of the perception of executive support of the coaches participating in the research on job 
satisfaction are discussed and interpreted. It is seen that 39% of the participants in our study were between the ages of 31 and 
40, 34.4% were 41 years of age or older, and 26.7% were 30 years of age or younger when the distribution table of demographic 
characteristics is examined. When we looked at the marital status of the participants, it was determined that 55.8% were 
married and 44.2% were single.  It is seen that 3/4 of the participants graduated with undergraduate degrees and 1/4 had 
graduate-level education when we look at the distribution for educational situations. It is seen that 48.3% of the participants 
have 1st stage coaching certificates, 21.5%  of them have 2nd stage coaching certificates and 30.2% of the participants have 3rd 
stage and higher coaching certificates when we look at the distribution of the participants according to the ranks of the coaching 
documents. Considering the distribution of the trainers according to the sports branch, it was determined that 57% were 
coaching in team sports and 43% in individual sports branches. When we look at the working years in the institutions to which 
the coaches are affiliated, it is seen that 61% serve 1-10 years, 27.9% serve 11-20 years and 11% serve their institutions for 21 
years and more. When we look at the way participants worked in the institutions they served in, it was determined that 33.1% 
worked as permanent staff, 34.3% as contracts, and 32.6% as honorary coaches. Considering the institutions that the coaches 
work with, it has been determined that 64.5% work in public clubs and 35.5% in private clubs. It is seen that the levels of 
executive support are higher than average with 3.53 points and the levels of job satisfaction are higher with an average of 4.08 
when we look at the defining statistics scores of the coaches participating in the study according to the executive support, and 
job satisfaction scales. Ergün and Celik, stated that the level of job satisfaction was low with an average of 2.82 in their study in 
which executives examined job satisfaction levels according to their behavior8. Baslar, found that the level of executive support 
of employees was higher than average with an average of 3.56 in the master's thesis on perceived executive support3. In our 
study, it can be said that the reason for the high levels of executive support and job satisfaction of coaches working in sports 
branches in Turkey is due to the adapter and relaxing feature of sports. When the Pearson correlation analysis results of the 
participants in the study are examined, it is seen that there is a positive and significant relationship between the executive 
support levels of the research group and their job satisfaction levels. Executive support is found to have a positive effect on job 
satisfaction by 58%. Paralleling our study, Akkoç et al. found a positive and significant relationship between organizational 
support and job satisfaction in their study titled "Development Culture in Organizations and the Effect of Perceived 
Organizational Support on Job Satisfaction and Job Performance"1. Zincirkıran et al., in their study titled “Examining the 
Relationship Between Executive Support and Job Satisfaction”, found positive relationships between the age of healthcare 
workers and their perceptions of executive support and job satisfaction levels20. It was determined that the level of executive 
support was a significant relationship with the level of job satisfaction when we looked at the results of linear regression analysis 
of the participants in the study. It has been determined that the level of executive support positively affects the job satisfaction 
levels of coaches. Ince found that organizational support is an influential factor on dedication to work in his study "The Role of 
Executive Support in the Effect of Perceived Organizational Support on Dedication to Work"10. As a result; It has been 
determined that there is a positive and meaningful relationship between the executive support levels of coaches in Turkey and 
the levels of job satisfaction. It can be said that as the level of executive support increases, the levels of job satisfaction increase. 
According to linear regression analysis, it was determined that the level of executive support positively affected the job 
satisfaction levels of coaches. It was observed that the executive support scores of coaches in Turkey were higher than average 
with an average of 3.53 and job satisfaction scores were high with an average of 4.08 in our study. We have dealt with a number 
of challenges easily thanks to the support of those around us in every period of our lives.  The support of colleagues is very 
important in dealing with difficulties in working life. 
 
CONCLUSION 
 
 The presence of executive support is very important as it is considered that business efficiency and job satisfaction will be at the 
highest level in the fields of work where organizational culture and organizational commitment are at a high level. It was 
considered necessary to examine the effect of the perception of executive support of coaches in Turkey on job satisfaction and 
as a result of this study, it is thought that it will contribute to the relevant sports ministry, sports scientists, management 
scientists, and academicians working on this issue. 
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ABSTRACT 
Lifeguards are individuals who have received special training to prevent accidents in the aquatic environment and to respond to 
life-threatening emergencies. Although drowning is preventable in the world, it is one of the leading causes of accidental deaths. 
According to the global report of drowning prepared by the World Health Organization, 372 thousand people die by drowning 
in the world every year. More than 90% of these deaths occur in low and middle-income countries. Among these provinces, 
Antalya and Muğla are the scene of more accidents as tourism centers where coastal tourism is developed. There is a need for 
lifeguards with proper physical preparation and controlled to increase safety on  this shoreline. The qualitative research method 
was used in the research. The study is designed as a phenomenology study. The study group of the research consists of 8 
lifeguards studying at the Faculty of Sport Sciences of İnönü University and working on the coastlines. Since the meta-thematic 
analysis is carried out directly based on participant opinions, it can be stated that it is based on solid foundations in terms of 
validity and reliability. The texts conveyed by the interviews during the data resolution phase were subjected to thematic analysis 
by the researcher. As a result of the analysis of qualitative data, 4 main themes were formed. According to the frequency of 
expression of these themes; Experience, role model influence, career planning and work environment. As a result of these 
themes, it can be said that the lifeguard profession has an important place in the career orientation of the participants. 
 
KEYWORDS: Experience, Lifeguard, Thematic analysis 
 
INTRODUCTION 
 
Lifeguards are individuals who have received special training to prevent accidents in the aquatic environment and to respond to 
life-threatening emergencies. They provide control and security in open water environments (coastlines, surf beaches), lakes, 
lagoons, rivers, swimming pools.1,2  Also, preventing water incidents by predicting potential accidents and applying rules 
proactively is an important part of a lifeguard's job.3 Studies show that lifeguards on duty in the United States save an estimated 
100,000 people from drowning each year.4 Although drowning is preventable in the world, it is one of the leading causes of 
accidental deaths. According to the global report of drowning prepared by the World Health Organization, 372 thousand people 
die by drowning in the world every year. More than 90% of these deaths occur in low and middle-income countries. More than 
half of the drowned people are under the age of 25. Approximately 42 people die every hour by drowning. The number of 
women drowning is half of that of men. Drowning is among the top ten causes of death for people aged 1-24 years in every 
region of the world. Alcohol use around water, especially in adults and adolescents, is an important risk factor for drowning in 
many countries. Drowning emerges as a major public health problem that has a profound impact on children and adolescents. 
Turgut and Turgut’s five years in Turkey (2007-2011), covering all age groups for online search engines online and died from 
drowning 3216 people in their study that examined the number of deaths as a result of drowning incidents using newspaper 
reports. Of these, 84.0% (2703 people) are men and 16.0% (513 people) are women. It was determined that 75.7% of all deaths 
occurred in natural water environments such as fresh / still water and sea.5 This is according to those who know the rules both 
swimming in Turkey were found to be inadequate in and the number of elite athletes.  
 
Thus in Turkey is at the forefront of coastal tourism (Antalya, Fethiye, Bodrum, Marmaris, Cesme, etc.) made water sports 
(surfing, scuba or snorkeling, sailing, water skiing and various water sports are made with marine vehicles) activities are 
important recreational activities. However, it shows that the water sports accidents that occurred between 1997 and 2019 were 
mostly in Muğla, Antalya and Istanbul, respectively. Among these provinces, Antalya and Muğla are the scene of more accidents 
as tourism centers where coastal tourism is developed.6 There is a need for lifeguards with proper physical preparation and 
controlled to increase safety on these shorelines. Studies show that lifeguard services benefit public safety by saving lives, 
reducing drowning rates, and preventing injuries in water recreational environments.4,7  
 
However, studies on lifeguards are generally limited to 2,8 and no studies were found on lifeguards working on the coastlines of 
our country. Physical properties are among the factors that affect performance. In literature studies, it is seen that physical 
properties affect physiological capacity.9 Therefore, to clarify this limited issue and to contribute to the literature, this study 
focused on sports sciences undergraduate students working as lifeguards on the coastal beaches, and in this context, students' 
experiences were used to clarify the problems they encountered on the coastlines. 
 
METHODS 
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Research Model 
The qualitative research method was used in the research. The research method depends on the purpose of the researcher and 
the questions asked.10 the current research aims to determine the experiences of lifeguards working on the coastlines and to 
determine what these experiences can add to the lifeguards. The examination of the lifeguards' experiences is expected to serve 
as an example for other literature studies. The study is designed as a phenomenology study. Phenomenology appears to be the 
most appropriate research design for this study, in which the experiences of lifeguards are at the forefront. One of the aims of 
phenomenology studies is to describe the experiences of the participants regarding the phenomenon in question and how they 
experienced it as a result of collecting data from the participants who experienced the phenomenon in their own lives.11 
Participants in the study are asked to convey their "personal experiences regarding the phenomenon" and "in what context and 
under what conditions this experience occurred".12 The aim is to reveal and describe common points and similarities in 
experiences.13 It is possible to examine phenomenology research in two categories: descriptive and interpretative. The main 
concern in descriptive phenomenological research is to draw a realistic picture of the phenomenon in question by examining, 
analyzing and describing it with all its richness, breadth and depth. For this, the researcher tries to describe the experience of 
the participants regarding the phenomenon, leaving aside all prior knowledge, judgments and assumptions.14,15 The researcher 
aims that the readers can see and feel this experience without referring to the social, cultural and political contexts of the 
participants.11 In interpretive phenomenological research, the main concern is to reveal the hidden meaning of the experience 
and to provide a more in-depth understanding.  
 
Group of Study 
In phenomenology studies, samples of 5-25 people are preferred, consisting of people who personally experience the studied 
phenomenon in their own lives.16 The study group of the research consists of 8 lifeguards studying at the Faculty of Sport 
Sciences of İnönü University and working on the coastlines. The researcher knows some of the participants personally; and 
some of them reached through lifeguards they knew. The demographic characteristics of the participants are shown in Table 1. 
Since the meta-thematic analysis is carried out directly based on participant opinions, it can be stated that it is based on solid 
foundations in terms of validity and reliability. 
 

Table 1. Demographic Characteristics of the Participants 
Variable                               1 2 3 4 Total 
Gender      
1. Female 1 7       8 
2. Male      
Lifeguard Certificate      
1. Bronze  8       8 
2. Silver      
Province of Work      
1. Mugla 3 3 2      8 
2. Antalya      
3. İzmir      

7 (87.5%) of the lifeguards participating in the research are male and 1 (12.5) female. All (100%) of the lifeguards participating in 
the research have a silver lifeguard certificate. 3 (37.5) of the participants in the research worked in Muğla, 3 (37.5) in Antalya 
and 2 (25%) in İzmir. At the same time, our age range is between 18-25 years since all participants are students of sports 
sciences faculties. 
 
 
Collection of Data 
The data of the research were collected with a semi-structured interview form. Before the meeting, pre-interviews were made 
with the designated lifeguards, either face to face or by phone, and they were briefly informed about the research and asked for 
their permission to participate. Semi-structured face-to-face interviews were held with lifeguards. The meetings were held face 
to face between June and August. Each interview lasted 25-40 minutes and notes were taken by the researcher during the 
interview. The researcher transferred the interview to the text with the help of the notes he took. 
 
Data Analysis and Interpretation 
The texts conveyed by the interviews during the data resolution phase were subjected to thematic analysis by the researcher. 
Each interview text was analyzed separately. In the next step, the transcript texts were read a second time and the similarities, 
in other words, the patterns in the texts were determined. In this way, it is aimed to find themes that can define the interview 
texts and categories that cover similar themes. In the analysis of the data, the inductive method was used. Instead of grouping 
the themes in the texts under predetermined categories, themes and categories were removed from the text. The findings of 
the research were examined within the framework of the themes formed in the research. 
 
RESULTS 
As a result of the analysis of qualitative data, 4 main themes were formed. According to the frequency of expression of these 
themes; Experience, role model influence, career planning and work environment. The themes are explained separately below. 
 
Experience 
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Participants stated that they mostly encountered systemic problems during their life-saving experiences. Most of the participants 
mentioned the problems they had with the customers they communicate with rather than the administrative problems. The 
statements of the participants about a subject are given below: 
 
 ‘’I had difficulties mostly because of young children doing dangerous movements. While they were supposed to slide from the 
slides, they were walking on the slides with the water. And the child could injure her head as a result of a sudden slipping. 
Therefore, I was having difficulty in warning the children.’’  ‘’There is no negative experience, but when we warned people in the 
pool, it was a nuisance. Here we were hearing words as we came to the pool to have fun. We were restricting it a little bit 
because I had problems in the pool related to this, but there was no problem before.’’ ‘’For example, the days of the women 
were different in the pool where I worked, the days of the men were different. For example,  many people wanted to come and 
enter the men's day. Can I enter as if I own the pool? There are such problems. For this, of course, the people who come need 
to respect us, after all, we are an officer there.’’ ‘’There were people who wanted to come and watch on Miss Day. For example, 
the lady brings her daughter but wants to watch the day. After all, there are women over the age of 18, they will be 
uncomfortable. I have not had a problem with the managers so far, so I did not contradict it because I tried to do my profession 
in the best way, but there are usually problems with guests and people, and they can be solved.’’ 
 
At the same time, the participants were asked to describe the lifeguard based on their experiences. The expressions resulting 
from this description are given below.  ‘’I compare it to a doctor. A lifeguard is just like a doctor in my eyes. He needs to 
observe where the problem is and who has the problem like a doctor. And it needs to know well how to intervene. He should 
know how to control himself, keep himself calm, know how to give life to a person like a doctor.’’ ‘’ I would compare it to the 
last bullet left in the war. Either you save it, squeeze it into the enemy, or you squeeze yourself as soon as you save it. ‘’ 
 
 ‘’I would compare it to an oxygen mask. Because at the point where life ends, you get caught in your mouth and come back to 
life when you take that breath. It is such a thing that when the lifeguard takes it out of that water, you hold on to life again.’’  
‘’Let me think what I can compare. Like, it might be a little bit humorous, but it's an electroshock device. The reason I say this is, 
for example, the patient stops his heart in the surgery, but you react to him, you give an effect and you bring him back to life. It 
looks like this in the lifeguard, for example, the case enters the casualty and is in danger of drowning. While caught between life 
and death, you intervene and bring him back to life.’’  ‘’This is a good question. What would I compare? I suppose ı would 
compare it to a boat, either the lifeboats or you know, we see the same function in a way.’’ ‘’ I can say that lifeguarding is a 
superhero job. For example, we can say Spider-Man, after all, they both save lives. I can compare it to this. ‘’‘’ I compare it to a 
tree. Either way, once the lifeguard should be as strong as the tree, I expect the tree to produce oxygen that gives life to people, 
as well as to the tourists swimming in the sea in the lifeguard or to the people in the case.’’As a result of these descriptions, it is 
seen that the lifeguard profession has vital importance. It can be said that lifeguards play a decisive role between life and death.  
 
 
Affected by the Role Model 
It is seen that the most important theme emerging among the reasons for the participants to start lifeguarding is being influenced 
by the role model. 50% of the participants mentioned the importance of being influenced by the role model in choosing the 
lifeguard profession. Participants stated that their interest in the lifeguarding profession was the result of this influence. 
Statements of the participants on the subject are as follows: 
 
‘’ I started thanks to my teacher in the department I studied. Thanks to him, I got enthusiastic afterward because of the high 
financial income.’’ 
‘’My inspiration is that I love water very much and of course my sister supported me a lot. It became a source of inspiration. ’’ 
 ‘’First of all, I am a person who loves swimming very much. So I loved swimming, dealing with swimming. Also, there was a 
sports education expert at the university and I decided to be a lifeguard as a source of inspiration. My inspiration is because of 
my love to swim and my teacher.’’ 
‘’ I had one professor at the university. A teacher that I love very much. We started this profession with his request, that is, with 
his guidance.’’ 
 
Career Planning 
Participants talked about the effects of their experiences of genocide on their careers. Statements of the participants on the 
subject are as follows: 
‘’ I am thinking of dealing with lifeguard training in the future, thinking about raising students, thinking about raising lifeguards on 
this issue.I hope so ’’ 
‘’ I want to progress in this branch, and even my goal is to be a Lifeguard instructor. ‘’ 
 ‘’ I am a person who always wants to go forward throughout my life, whether it be for my lifeguard or my school life, I am a 
silver lifeguard in the future, I want to give training and advance my profession in the best way possible. ‘’ 
‘’ I could open a course for myself in the future, now I'm a silver-level lifeguard. I think to raise gold first, then maybe I can open 
a course in this area in the future. ‘’ 
‘’ For now, I haven't set up such a plan yet but if I continue, I want to take the diving documents to this profession, continue as a 
golden lifeguard and take the chat of chieftain a little further, so it can be a club like this, it can be a lifeguard instructor. I am 
planning these kinds of things, but this is not the case right now. ‘’ 
 
Working Environment 
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One of the themes formed as a result of the opinions of the participants is financial gain. The remarkable views of the 
participants about the working environment are given below: 
‘’ I think that the lifeguard tower should be at a height that can easily see everyone, and at the same time, it should be possible 
to easily interfere with a drowning person. The sunshade should be good so that the lifeguard should turn himself into his work 
psychologically regardless of the sun and the environment. ‘’ 
‘’ It should be a comfortable and peaceful environment. The lifeguard should focus on her job and not think of anything else. ‘’ 
‘’ It is my ideal environment to have all the equipment complete, to have everything including first aid tools and equipment, to 
have our pool safely clean. ‘’ 
‘’ There should be an appropriate number of lifeguards in the pool. Tools should be in the proper shape. Pool water cleaning 
should be suitable for everything. ‘’ 
‘’ First of all, nobody should interfere with the working environment of the lifeguard. For example, it may be a case, it may be a 
problem, and it must intervene there. The people around them should only be able to help him in line with the wishes of the 
lifeguard. Because after all, he has his responsibility, so you will go and watch the case, and absolutely nobody should interfere. 
Since the lifeguard is given a responsibility, it should be allowed to fulfill that responsibility. ‘’ 
 ‘’ Generally, I would like to work in an environment where there is no excessive noise. If you ask why, my warnings will 
sometimes be the effect of the sea, wave sound and so on, but sometimes our warnings do not reach the person. Other than 
that, it would be less risky if I would say on a flat ground, that is, a floor without a hole.’’ 
‘’ In an ideal working environment, materials should be complete. You should have nothing on your mind about salary so you 
have to commit yourself to work. ‘’ 
 
RESULTS 
Four main themes were found as a result of the data obtained in the study named the experiences of lifeguards working on 
coastal lines. These themes are Experience, role model influence, career planning, and work environment, respectively. As a 
result of these themes, it can be said that the lifeguard profession has an important place in the career orientation of the 
participants. It can be said that the participants, who described how vital lifeguarding is a profession, started this profession as a 
result of being influenced by the role model. It is seen that the most important problems of the participants are that the 
customers who go to the holiday resort try to bend the rules and do not listen to the warnings. The adoption of occupational 
health and safety culture as a life philosophy in swimming facilities can be given as a suggestion. Therefore, promotion activities 
of occupational health and safety culture in swimming facilities throughout the country should be spread and people who take a 
vacation should be informed about the behaviors they should do in the pool and sea.  
 
DISCUSSION 
Many studies were not found in our country when the literature was examined. Therefore, it can be said that the study will 
contribute to the literature. Gundogdu, in his work lifeguard certificate in Turkey and a variety of people with experience pool, 
water park and beach work in  concluding that despite having adequate experience.17Fenner et al. concluded in their study that 
fatigue may cause impairment of lifeguards' screening skills. In our study, they stated that lifeguards' calmer and more peaceful 
working environments are very important for the lifeguards.18 It can be said that the lifeguard's attention and attention to his 
work will increase his reaction speed in the face of events that may develop instantly. Studies show that lifeguards with more 
experience are more likely to detect a drowning person than those with less experience.19 Research has revealed that the 
decision-making process for lifeguards has evolved from overtime, the mentally intense rational process to a more subconscious 
intuitive process.20 

 

CONCLUSION 
There are studies in the literature suggesting that the ability to improve preventive lifeguard instructions and successfully identify 
interventions can provide a safer recreational experience for beach visitors by causing  fewer water incidents on the beach.21 
The Relationship between Lifeguards' Needs and Their Job Satisfaction Based on Maslow's Hierarchy of Needs study a significant 
relationship was found between the basic need for shelter and job satisfaction.22  Also, it is seen that women's job satisfaction is 
higher than male job satisfaction (p≤0.05). 
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ABSTRACT 
 
 Our study aimed to examine the attitude levels of students studying in Elazig Tourism Vocational High School towards Physical 
education course in terms of some variables. The target population of the study of the research consists of high school students 
studying in Elazig Tourism Vocational High School in 2019-2020. The sample of the research is 135 randomly selected high 
school students who studied at The Tourism Vocational High School in Elazıg.  To determine the demographic information of 
the subjects participating in the study, a personal information form (class, gender, education status of parents) and "Physical 
Education Course Attitude Scale" developed by Gullu and Güclü (2009) were used. Skewness and kurtosis tests were used to 
determine whether the data were normally distributed. As a result of these tests and controls, it was determined that the data 
of the research were parametric. Attitude levels for physical education courses are not statistically significant for the students 
studying at Elazıg Tourism Vocational High School according to the gender and education status of parents variables. According 
to the class variable, attitude levels towards physical education courses were found to be statistically significant. According to 
the study findings, it is observed that the attitude level scores of students studying at Elazıg Tourism Vocational High School for 
physical education are higher than the average with an average of 113.82. 
 
KEYWORDS: Sports, Physical Education, Tourism, Student. 
 
INTRODUCTION 
 
The sport has gone through intense stages to become what it is today. The sport has been with us in almost every part of our 
lives since the existence of humans. However, the first people could not name it.  The sport has gained differences in difficult-to-
explain dimensions from the past to the present when we look at it.  The primitive people were not in the process of staying in 
the mind or playing a sport in the sense of competition. The purpose of the first primitive people was to fulfill the requirements 
of vital functions9. Physical education is called regular and theoretical studies to ensure one's physical and physical development, 
to be prepared for the conditions of daily life and work-life, and to strengthen the sense of national consciousness and 
citizenship7. Physical education and sports, which are of great importance in general education, are the purpose of children's 
physical activities, helping to maximize their capacity to move by providing education to each student, while at the same time 
contributing to maximizing their physical, mental, social and emotional development. In this context, physical education; The 
school was made for fun participation in physical activities and student development, knowledge, attitudes, motor, and 
behavioral skills in physical education programs and is an active lifestyle that includes physical continuity4. For physical education 
to take place, three main learns to need to come together. These are teachers, students and the program can be run in order. 
The teacher's selfless approach will trigger the student, and the education plan, which is processed in a certain order, will have 
an impact on the students. Attitude is defined as the attitude of the individual towards the object, person, or events in which he 
or she is involved. It can be said that the attitudes of the students towards physical education and sports course are directly 
related to the teacher and the order of the course from this definition1. In today's education system, recreation departments in 
physical education and sports colleges and sports science faculties are seen to have more job opportunities in the provinces 
where tourism activities are intense. This suggests that the tourism sector is linked to the sports sector. Our study aimed to 
examine the attitudes of students studying at Elazıg tourism vocational high school for physical education since it is thought that 
the students discovered in physical education and sports courses will be future sports scientists, athletes, and instructors. 
 
METHODOLOGY 
 
The target population of the study of the research consists of high school students studying in Elazig Tourism Vocational High 
School in 2019-2020. The sample of the research is 135 randomly selected high school students who studied at The Tourism 
Vocational High School in Elazıg.  To determine the demographic information of the subjects participating in the study, a 
personal information form (class, gender, education status of parents) and "Physical Education Course Attitude Scale" developed 
by Gullu and Güclü (2009) were used3. Physical Education Course Attitude Scale is made up of a total of 35 questions, including 
11 negative and 24 positives. The scale is one-dimensional and the Cronbach Alpha value is 0.94 and the reliability coefficient is 
0.80. The scale is in the 5-point Likert type, and the rating is "Totally Agree (5), Agree (4), Undecided (3), Disagree (2), 
Absolutely Disagree (1)". The lowest score is 35 and the highest score is 175 from a scale of 35 items, including  11 negative 
articles (articles 3, 17, 19, 20, 24, 25, 26, 29, 30, 34, 35) and 24 positive articles. 
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Analysis of Data 
SPSS 22.0 statistical program was used to analyze the data in the research and calculate the results found. Frequency (f) and 
percentage (%) of variables distributions are calculated. Skewness and kurtosis tests were used to determine whether the data 
were normally distributed. As a result of these tests and controls, it was determined that the data of the research were 
parametric. Therefore, t-test and variance analysis (ANOVA) test were used. Tukey test results were used to determine which 
groups the difference was between in the results that differed significantly. The error level in the study was taken as p<0.05. 

 
RESULTS 
 
In this section, the findings of the variables of the study are included. The findings showing the distribution of high school 
students who studied at Tourism Vocational High School in Elazıg, which participated in our research, were examined and 
interpreted. 
 
Table 1: Distribution Table of Demographics 
 

Variables Groups N % 
 
Class 

9th grade 
11th grade 
12th grade  
Total 

61 
30 
44 
135 

45,2 
22,2 
32,6 
100,0 

 
Gender 

Female 
Male  
Total  

58 
77 
135 

43,0 
57,0 
100,0 

 
Mother Education 
Status 

Primary school 
Secondary school 
High school 
Total 

79 
38 
18 
135 

58,5 
28,1 
13,3 
100,0 

 
Father Education 
Status 

Primary school 
Secondary school 
High school  
Total 

45 
37 
53 
135 

33,3 
27,4 
39,3 
100,0 

 
When the demographic distribution table of the students was examined in Table 1, the distribution of the subjects participating 
in the study towards class variables was examined and it was observed that 9th graders participated with 45.2% (n=61),11th 
graders 22.2% (n=30) and 12th graders with 32.6% (n=44).  It was observed that 57% (n=77) were male and 43% (n=58) were 
female students when the gender distributions of the participants in the study were examined. When the distribution of the 
educational status of the mothers of the participants was examined, it was determined that those at primary school level were 
58.5% (n=79%), those at secondary school level were 28.1% (n=38) and those at high school level were 13.3% (n=18). When the 
distribution of the educational status of the fathers of the participants was examined, it was found that those at primary school 
level were 33.3% (n=45), those at secondary school level were 27.4% (n=37) and those at high school level were 39.3% (n=53). 
 
Table 2: Anova test results based on class groups variable of subjects participating in the study 
 

 
Class N X Ss F p 

 
Tukey 

Physical Education 9th GradeA 61 118,6557 21,77758 4,910 ,009  
Course 11th GradeB 30 102,7667 25,53386   A-B 
Attitude Scale 12th GradeC 44 114,6591 22,35854    
 Total 135 113,8222 23,49686    

 
It was determined that there was a statistically significant difference between 9th graders and 11th graders when the physical 
education course attitude levels and class groups of the participants were examined (p<0.05) when table 2 was examined. 
 
Table 3: T test results based on gender groups variable of subjects participating in the study 
 

 Gender  N X Ss t p 
Physical Education 
Course Attitude Scale 

Female  58 111,5345 22,33651 -,982 ,328 
Male  77 115,5455 24,33621   

 
It was determined that there was no statistically significant difference between the attitude levels of the participants and the 
gender groups variable (p>0.05) when table 3 was examined. 
 
Table 4: T test results according to the Mother education status groups variable of the subjects participating in the 
study 
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Mother Education  N X Ss F p 

Physical Education  Primary school  79 115,3924 23,99595 ,468 ,627 
Course Secondary school  38 110,9474 19,93225   
Attitude Scale High school 18 113,0000 28,54099   
 Total 135 113,8222 23,49686   

 
It was determined that there was no statistically significant difference between the attitude levels of the participants and the 
Mother education status variable (p>0.05) when table 4 was examined. 
 
Table 5: T test results according to the father education status groups variable of the subjects participating in the 
study 
 

 
Father Education N X Ss F p 

Physical Education Primary school  45 109,4667 26,00140 1,230 ,296 
Course Secondary school  37 114,9189 17,72847   
Attitude Scale High school  53 116,7547 24,63808   
 Total 135 113,8222 23,49686   

 
It was determined that there was no statistically significant difference between the attitude levels of the physical education 
course and the father education status variable (p>0.05) when table 5 was examined. 
 
DISCUSSION  
 
The findings of the students who studied at Elazıg Tourism Vocational High School and  participated in the study were discussed 
and interpreted as to if their attitude level towards physical education and sports course variated according to some variables in 
this part of our study. When the demographic distribution table of the students was examined in Table 1, the distribution of the 
subjects participating in the study towards class variables was examined and it was observed that 9th graders participated with 
45.2% (n=61),11th graders 22.2% (n=30) and 12th graders with 32.6% (n=44).  It was observed that 57% (n=77) were male and 
43% (n=58) were female students when the gender distributions of the participants in the study were examined.  When the 
distribution of the educational status of the mothers of the participants was examined, it was determined that those at primary 
school level were 58.5% (n=79%), those at secondary school level were 28.1% (n=38) and those at high school level were 13.3% 
(n=18). When the distribution of the educational status of the fathers of the participants was examined, it was found that those 
at primary school level were 33.3% (n=45), those at secondary school level were 27.4% (n=37) and those at high school level 
were 39.3% (n=53). It was determined that there was a statistically significant difference between 9th graders and 11th graders 
when the physical education course attitude levels and class groups of the participants in the study were examined. The 
difference between other groups is not statistically significant. Yıldız said that there was a statistical difference between class 
levels in his study12. Tasdemir mentioned that attitude levels also make a statistically significant difference as the class level 
increases in graduate studies8. It is seen that as the grade level increases, the attitude score towards physical education and 
sports lessons decreases when the attitude scores in our study are examined. It can be said that the attitude levels towards 
physical education and sports class are therefore low as students in the upper classes approach the exam period and their exam 
motivation levels are high. It was determined that there was no statistically significant difference between the attitude levels of 
the physical education course and the gender groups variable of the participants who participated in the study.  It is seen that 
male students have higher attitude levels than female students when looking at physical education course attitude scores. Keskin, 
Yanık and Camlıyer did not find any statistically significant difference between male students and female students in their studies 
on student attitude towards physical education course6,10.  It can be said that such an outcome is  because people's view of 
sports is equal because of the equality of men and women in our country. It was determined that there was no statistically 
significant difference between the attitude levels of the physical education course and the Mother education status variable of 
the participants in the study. Filiz stated that there is a statistically significant difference between the education status of the 
mother and the attitude towards physical education lesson in her study2. Kaya Sarıdere found that there is no statistically 
significant difference between Mother education level and physical education course attitude levels in his study5. It was 
determined that there was no statistically significant difference between the attitude levels of the physical education course and 
the father education status variable of the participants who participated in the study. It is observed that as the educational level 
of the father increases, his attitude scores towards physical education lessons also increase.  Yildiz has achieved results that 
support our work in the study11. It can be said that as the education level of the family increases, the importance and perspective 
of sports are also positive. As a result; Students studying at Elazıg Tourism Vocational High School; attitude levels for physical 
education courses are not statistically significant according to gender and, education status of parents variables. It was 
determined that the attitude levels towards physical education lessons were statistically significant according to the class 
variable.  
 
CONCLUSION 
According to the study findings, it is observed that the attitude level scores of students studying at Elazıg Tourism Vocational 
High School for physical education are higher than the average with an average of 113.82. It is said that the participation of our 
children and youth in physical education and physical activities is very important in terms of health and development. Physical 
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education and sports lessons, which are compulsory courses in the curriculum of education, are undoubtedly known as the place 
where physical activity begins. Since it is considered important to have a more efficient and healthier generation, it was 
considered that the attitudes of the students towards physical education course should be examined and as a result of the study, 
it is thought that it will contribute to the relevant ministry, sports scientists, psychologists, and instructors. 
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ABSTRACT 
 
This study aims to test the validity and reliability of the Turkish version of the "State Mindfulness Scale for Physical Activity" 
developed by Cox, Ullrich-French, and French1. The research group consists of individuals who study in dance courses in the 
Çankaya district of Ankara. A total of 217 individuals, 53.5% female (n=116), 46.5% male (n=101), participated in the study 
voluntarily. The average age of the individuals participating in the study was determined as 31.42±8.93. n addition, the 
participants stated that they had continued their dance activities for an average of 4.60±5.14 years. Data obtained from the 
research; a) "Personal Information Form" prepared by the researchers, b) "State Mindfulness Scale for Physical Activity" 
developed by Cox, Ullrich-French and French1, and c) Lau et al. 2 and adapted to Turkish by Sahin and Kokdemir3 using the 
"Toronto Mindfulness Scale." The validity of the mindfulness scale for physical activity was examined by confirmatory factor 
analysis and concurrent validity. The findings showed that the Turkish adaptation of the state mindfulness scale for physical 
activity had good psychometric properties to determine physical activity participants' state mindfulness. 
 
KEYWORDS: Mindfulness, Physical activity, State mindfulness 
 
INTRODUCTION 
 
Participation in regular physical activity contributes significantly to individuals' mental and physical health4. Studies indicate that 
regular participation in physical activity is beneficial for health and obesity prevention5,6. PA refers to any body movement 
produced by body muscles that cause energy expenditure7. For this reason, PA includes exercise, sports, and physical activities 
performed as a part of daily life, occupation, leisure time, and active transportation8.When individuals choose to be active for 
autonomous reasons or of their own will, they tend to participate in physical activity much more intensively, for a much more 
extended period and frequency9, 10, 11.In self-determination theory, autonomous forms of motivation are defined (intrinsic and 
extrinsic). Accordingly, it is stated that the best indicator of a long-term commitment to physical activity behavior is intrinsic 
motivation12.Self-determination is defined as the determination of behaviors by the individual's personal beliefs and value 
judgments rather than external factors (society norms, group pressure, etc.), and making decisions on his own13. In other words, 
individuals experience the feeling of choice in initiating and regulating their behavior14. When examined within the scope of 
physical activity, it can be said that intrinsic motivation stands out15. Self-determination theory represents the basis of intrinsic 
motivation and internalization16. To put it more clearly, the theory; explain the relationship between personality, human 
motivation and optimal functioning. The theory that constitutes two basic types of motivation, intrinsic and extrinsic, reveals 
how our behavior is shaped and who we are10. Extrinsic motivation according to theorists; is a force that promotes behavior 
through external sources, these resources are the respect and appreciation of others, rewards and praise. Internal motivation is; 
It is the inner impulses (innate-impulses) that make our behavior arise, such as our core values, interests, and personal morals. 
These pushers relate to feelings of satisfaction, pleasure, competence, and persistent desire for activity17. Internally motivated 
people regulate their behavior, participate in activities that are uninteresting to others, and act with a sense of volunteering 
without external rewards or constraints17. To be more clear, people who are intrinsically motivated participate in activities for 
their well-being, and this behavior is inherently rewarding for them18. When an individual is intrinsically motivated, he or she has 
positive feelings associated with physical activity. This experience drives them to be active internally. All sources of inner 
pleasure that arise in the process of physical activity include internal processes that have rewarding properties due to the nature 
of the physical activity. Dealing with negative emotions, fat or weight loss, image change or similar exercise to increase 
psychological and mental fitness. Although these are common motivational processes, they are weak determinants of long-term 
life10, 15.Mindfulness is one of the most studied concepts in recent years19, 20, 21, 22, 23. Mindfulness has been frequently studied by 
researchers working in the field of sports psychology because it attracts attention and is the subject of research in many areas of 
psychology24, 25, 26, 27, 28, 29, 30, 31. Mindfulness is defined as "carelessness, curiosity, acceptance , neutrality elements and awareness of 
the current situation"32, 33. A normal person spends 90% of his day on autopilot. What does that mean? This means: We do 90% 
of our behaviors without thinking. For example, what do we think while buttoning your shirt button in the morning? we 
probably wouldn't think about how to button it. Or maybe we don't think at what angle we should bring the fork to our mouth. 
This is consciousness that we are not aware of. T This state of consciousness is the state of all of us when we are awake which 
is  normal 34.Accordingly, mindfulness reflects the awareness of various stimuli, including mental states (thoughts and emotions, 
etc.), physical excitement in the body, and the environment. However, it differs from the focus of attention due to a lack of 
judgment and openness. Therefore, if attention directs a stimulus to judgment and criticism, it cannot be said to represent 
mindfulness35. Conscious awareness is a natural feature found in everyone. However, our living conditions, the hustle and bustle 
of the day and our high-stress level have dulled this ability. This state of consciousness that we are not aware of is called 
Mindlessness. And this state of consciousness, so to speak, is like looking out through a dirty window. In mindfulness, your 
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consciousness is clear as a cloudless sky. For example; We can say that the inspiration for an artist comes during conscious 
awareness. There is no need for inspiration either while listening to music or playing an instrument, abstracting from the 
concept of time and space and just experiencing the song is also conscious awareness. The state of wakefulness in meditation is 
also the state of consciousness in which the right side of the brain that does not think analytically, perceives the whole, generally 
emotional and makes us work more actively34.Over the years, it has been observed that mindfulness has been treated and 
measured as an instant experiential state (state) that occurs during mental exercises or as an even more established personality 
trait (trait)36.When the literature is examined, it is seen that there are many studies on state mindfulness, but little study of state 
mindfulness has been done in the context of physical activity37, 38, 39, 40. State mindfulness of physical and mental events is an 
important mechanism that supports positive psychological experiences during physical activity and contributes to long-term 
behavioral change by developing the internal causes necessary for physical activity. Accordingly, a measurement tool is needed to 
test this structure in the context of physical activity.Despite the increase in the number of measurement tools introduced into 
the Turkish literature in the field of sports psychology in recent years very few awareness measurement tools have been 
developed/adapted41, 42, 43, 44. In this context, the adaptation of the "State Mindfulness Scale for Physical Activity," which assessed 
state mindfulness, into Turkish culture constitutes this study's primary purpose. 
 
MATERIALS AND METHODS 
 
Research group 
The research group consists of individuals studying dance courses in the Çankaya district of Ankara. A total of 217 individuals, 
53.5% female (n = 116) and 46.5% male (n = 101), participated in the study voluntarily. The average age of the individuals 
participating in the study was determined as 31.42 ± 8.93. The participants also stated that they had continued their dance 
activities for an average of 4.60 ± 5.14 years. In determining the research group, the easily accessible situation sampling method, 
which is one of the purposeful sampling methods, was used45. 
 
Data collection 
All participants voluntarily filled in the scales in a physical activity environment. After completing the given scales, the participants 
were given a short explanation about the research they participated in and were directed to the researcher for detailed 
information. The same scale was applied to some participants (n = 72) participating in the study after 21 days for test-retest 
reliability. 
 
Data collection tools 
Data obtained by using a) "Personal Information Form" b) "State Mindfulness Scale for Physical Activity" c) "Toronto Mindfulness 
Scale."Demographic Information Form: The "Demographic Information Form" prepared by the researchers was created to provide 
data about the demographic characteristics (age, gender, exercise type, and exercise experience) of the individuals participating 
in the study.State Mindfulness Scale for Physical Activity: State Mindfulness Scale for Physical Activity, developed by Cox, Ullrich-
French and French1 consists of a total of 12 items: the mind sub-dimension (6 items) and the body sub-dimension (6 items). The 
measuring tool is graded in a 4-point Likert type ranging from 0 (none) to 4 (many). When the results regarding the internal 
consistency reliability of the scale were examined, it was seen that the mind sub-dimension was .90 and the body sub-dimension 
was .93. The total internal consistency coefficient of the scale is 90. It can be said that the scale has good fit indices for the two-
factor model (χ2(42)=185,35, p <,05, SRMR=,05, CFI=,96, TLI=,94, WRMR=1,15).Toronto Mindfulness Inventory: Toronto 
Mindfulness Inventory was developed by Lau et al.2 to determine the level of individuals' ability to concentrate without being 
affected by the thoughts in their minds. Its Turkish adaptation study was conducted by Șahin and Yeniceri3 Toronto Mindfulness 
Scale is a 5-point Likert-type scale. Consisting of 13 items, the scale is seen to have a 2-dimensional structure, namely 
"Monitoring without Affection" and "Approach with Curiosity." The Cronbach's Alpha internal consistency coefficient of the 
scale was 0,85 in the "Approach with Curiosity" sub-dimension and 91 in the "Monitoring Without Affection" sub-dimension. 
 
Translation study 
To adapt the Physical Activity Mindfulness Scale into Turkish, permission was asked from the responsible authors. The items in 
the original of the scale were first translated into Turkish by the researchers, then by experts trained in Physical Education and 
Sports (3) and English Language (3) by the translation-back translation method46. Experts performed their translations 
independently from each other. The form obtained after the translation was made ready to be applied in line with the opinions 
of experts trained in the field of Turkish Education (2). 
 
Data analysis 
The validity of the mindfulness scale for state physical activity was examined by confirmatory factor analysis and concurrent 
validity. Pearson Correlation analysis was conducted to examine the relationships between the sub-dimensions of the other 
scales (Mindfulness Scale, Toronto Mindfulness Scale) and the sub-dimensions of the mindfulness scale for state physical activity 
to test the validity of the mindfulness scale for state physical activity. The Cronbach alpha coefficient was calculated to obtain 
information about the reliability of the scale. Firstly, to determine the appropriate analysis method, it was estimated whether the 
data set conformed to the multivariate normality assumption. In line with this information, two different analysis programs, SPSS 
and AMOS package programs, were used to analyze the data. 
 
FINDINGS 
 
Findings Related to the validity of the scale 
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Construct validity 
Exploratory factor analysis (EFA) 
EFA and CFA were performed to ensure the scale's construct validity. The results of Kaiser-Meyer-Olkin (KMO = 0.828) and 
Bartlett's test of sphericity (p <0.000) were examined to test the suitability of the data set for factor analysis before exploratory 
and confirmatory factor analysis, and it was found that the sample was large enough and suitable for factor analysis. For factor 
analysis, KMO coefficient is expected to be higher than 80; However, the KMO value above 60 is considered sufficient46. 
According to the EFA results, it was determined that the scale has a two-factor structure, explaining 58.33% of the total 
variance. While the factor loading values of the items in the first factor varied between 512 and 856, the load values for the 
items in the second factor were between 0,583 and 0,813 (Table 1). 
 

Table 1: Factor loading values of the physical activity mindfulness scale 
Items Factor Loading 
Mind Factor  
Item 1 .512 
Item 2 .754 
Item 3 .749 
Item 4 .811 
Item 5 .856 
Item 6 .626 
Body Factor  
Item 7 .583 
Item 8 .706 
Item 9 .778 
Item 10 .813 
Item 11 .726 
Item 12 .744 
Total Variance (%) 58.33 

 
Confirmatory factor analysis (CFA) 
The compatibility of the scale's factor structure with the original form was tested using CFA. For this, x2, x2 / df, NFI, NNFI, 
CFI, AGFI, GFI and RMSEA fit indices were examined. Since the first findings of the confirmatory factor analysis of the scale (x2 
= 110.358; x2 / df = 2.207; NFI =, 915; NNFI =, 935; CFI =, 951; AGFI =, 729; GFI =, 816; RMSEA =, 146) were not found valid. 
Therefore, the items' modification indexes (e2-e3; e4-e5; e8-e9) with high error covariances of the model were made, and the 
model was tested again. Values after correction; x2 = 110,358; x2 / df = 2.207; NFI = .915; NNFI = .935; CFI = .951; AGFI = 
.729; GFI = .816; RMSEA =, 146 (Table 2). According to the results of the confirmatory factor analysis, it can be said that the 
model has a good fit in the two-factor structure. 
 

Table 2: Fit indexes for confirmatory factor analysis 
 x2 x2/df NFI NNF

I 
CFI AGFI GFI RMSEA 

Before modification 297.012 5.604 .771 .753 .801 .729 .816 .146 
After modification 110.358 2.207 .915 .935 .951 .877 .921 .075 

 

 
Figure 1: Physical Activity Mindfulness Scale Measurement Model 
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Concurrent validity 
Concurrent validity is based on the principle of examining the relationship between the total scores obtained from the 
measuring tool and the total scores obtained from another measuring tool that measures the same feature or features that have 
been previously developed and proven to be valid48, 49. In this context, correlation values between the sub-dimensions of the 
State Mindfulness Scale for Physical Activity and the Toronto Mindfulness Scale were examined. 
 

Table 3: Correlations between the study variables 
Toronto Mindfulness Scale 
 Monitoring without affection (Șahin 

and Yeniçeri, 2015) 2 
Approach with Curiosity (Șahin 
and Yeniçeri, 2015) 

Mindfulness Scale for 
physical activity 

Mind r:,211** 

p: ,002 
r:,191** 

p: ,002 

Body r: ,197** 

p: ,004 
r: ,197** 

p: ,004 
 
Subscales are correlated at the level of significance by 0,01 (Table 3). 
 
Findings related to the reliability of the scale 
Reliability is expressed as "the degree to which a test or scale measures what it wants to measure consistently and consistently." 
Similar results are expected when a reliable measuring tool is reapplied under similar conditions. The more reliable the 
measurement tool is, the more reliable it is in the data obtained50. In this study, item-total test correlation and Cronbach's alpha 
internal consistency coefficient were calculated to determine the scale's reliability. According to the internal consistency analysis 
results about the reliability of the Physical Activity Mindfulness Scale, the internal consistency coefficient of the whole scale was 
found to be 0,87, 0,84 for the mind sub-dimension, and 0,84 for the Physical sub-dimension (Table 3). The item-total score 
correlation in the mind sub-dimension of the Physical Activity Mindfulness Scale was between .53 and .71, while it was between 
.46 and .72 in the body sub-dimension (Table 4-5). 
 

Table 4: Internal consistency coefficient for SMS-PA 
 Cronbach's α 

 
Mind Subdimension ,84 
Body Subdimension ,84 
Total ,87 

 
Table 5: Item Analysis of mind subdimension 

Items a b c d 
S1 13,53 24,389 ,535 ,842 
S2 14,08 21,580 ,669 ,817 
S3 14,26 21,141 ,653 ,820 
S4 14,13 20,907 ,666 ,817 
S5 14,20 20,477 ,718 ,807 
S6 14,17 22,247 ,559 ,838 

*a= Mean If item deleted, b= Variance if item deleted, c= Item-total correlations, d=Cronbach’s Alpha if item deleted 
 

Table 6. Item Analysis of Body Subdimension 
Items a* b c d 
S7 15,84 17,861 ,462 ,848 
S8 16,18 14,922 ,600 ,826 
S9 16,29 14,209 ,719 ,801 
S10 16,14 14,595 ,725 ,800 
S11 16,28 14,481 ,664 ,812 
S12 16,22 15,527 ,595 ,826 

*a= Mean If item deleted, b= Variance if item deleted, c= Item-total correlations, d=Cronbach’s Alpha if item deleted 
 

Table 7. Test-Retest Analysis 
 

State Mindfulness Scale for Physical Activity 
Test-retest analysis  r: 0,86 

p: ,000 
n:72 

 
 As a result of the correlation analysis conducted in the context of test-retest reliability, the state mindfulness scale scores for 
physical activity did not change in time (Table 7). 
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DISCUSSION  
 
In this study, it was aimed to test the Turkish validity and reliability of the "State Mindfulness Scale for Physical Activity" 
developed by Cox, Ullrich-French and French1. Accordingly, a total of 217 individuals, 116 female (53.5%) and 101 male (46.5%), 
voluntarily participated in the study. The average age of the individuals included in the study was found to be 31.42 ± 8.93.  Also, 
it has been determined that the individuals participating in the research have continued their dance activities for a mean of 4.60 
± 5.14 years. For factor analysis, KMO coefficient is expected to be higher than .80; however, the KMO value above 60 is 
considered sufficient46. Accordingly, it can be said that the KMO value of 0.828 obtained within the scope of our research is 
within acceptable limits. According to the EFA results, it was determined that the scale has a two-factor structure, explaining 
58.33% of the total variance. While the factor loading values of the items in the first factor varied between 512-, 856, the load 
values for the items in the second factor ranged between .583 and .813. In fit indices, 0-0.05 range of RMSEA and SRMR values 
are a good fit, 0.05-0.10 acceptable fit; NNFI and CFI values 0.97-1.00 good fit, 0.95-0.97 acceptable fits; The range of 0.95-1.00 
for NFI and GFI values indicates a good fit and 0.90-0.95 an acceptable fit51. Based on this information, it can be said that fit 
indices fit well52, 53, 54. When the correlation values between the sub-dimensions of the State Mindfulness Scale for Physical 
Activity and the sub-dimensions of the Toronto Mindfulness Scale are examined, it is seen that the relationships are significant at 
the .01 level. The correlational results obtained in the studies conducted by Tanay and Bernstein55 and Cox, Ullrich-French, and 
French1 are in line with the findings obtained in our study. The findings showed that the Turkish culture adaptation of the state 
mindfulness scale for physical activity had sufficient psychometric properties to determine the state conscious awareness of 
physical activity participants. The findings obtained in the study showed that the state mindfulness scale for physical activity is 
valid and reliable in Turkish individuals who are participating in physical activity. In future research, the examination of 
measurement invariance will provide additional information on Turkish culture use. 
 
CONCLUSION 
 
Based on the research results, it is concluded that mindfulness techniques are suitable for improving performance 
 
Note 
This research was presented at the 16th international sports science congress. We thought to add this when it will be published. 
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ABSTRACT 
 

The purpose of this research is to investigate the role of goal direction, as a result of the relation between sports 
participation motivation and the perceived motivational climate of amputee football players. 85 amputee football players are cast 
as a sample group. The average age of amputee football players in this research is 27.51 ±8.1 years. “Motivation Scale for Sports 
Participation of People with Disabilities (MSSPPD)”, developed by Tekkurșun and others (2018), “Perceived Motivational Climate 
in Sports Scale” adapted to Turkish sportspeople by Toros (2001) and “Task and Ego Orientation in Sports Scale” are used as 
data collection tools. “Ethics Committee Approval” and research permissions are obtained from the Ethics Committee  to 
implement the data collection tools of amputee football players. Data and scales, which are uploaded to Google Forms online 
platform, are collected through scale method on internet. During the analyses of research data, whether the distribution of the 
scale data is normal or not is observed by the Kolmogorov-Smirnov (K-S) test, in order to find out if there is a need to execute 
parametric analyses at descriptive statistics of arithmetic average, frequency, standard deviation and percentages. For normally 
distributed paired comparison, independent t test analysis is employed. As a result of t-test made in a mastery climate, there is a 
meaningful statistical difference between averages of players with high task orientation and players with high ego orientation (t= 
8,123; p<0,05). As a consequence of t test made in performance climate, there is a meaningful statistical difference between 
averages of players with high task orientation and players with high ego orientation (t= - 8,458; p<0,05). In the field of sports 
psychology, although there are several types of research executed with regards to participation motivation and perceived 
motivational climate, more researches regarding people with disabilities might be considered to be executed.  

 
Keywords: Mastery Climate, Performance Climate, Internal Motivation, External Motivation, Amotivation, Amputee 

Footballers.  
 

1. INTRODUCTION 
 

There have been several types of research conducted in sports psychology and science of training. Most of these 
researches are about sportspeople without disabilities .13-14 Amputee football, which is a football derivative and played by 
sportspeople with one leg using a forearm crutch, requires sportive performance skill and high a level of control, including a 
high-level of endurance, strength, flexibility, speed, rapidness and strategy. Sports participation means attracting people with 
disabilities, physically and mentally, towards competition and training. As researches about sports participation are examined, it 
is seen that they involve children and young adults more .a There are many types of research conducted on sports participation 
motivation in our country .3-5External motivation is the pleasure and attention felt by the sportspeople reaching the target 
(Wann, 2006). Participation motivation of amputee footballers is designated as describing the factors that lead sportspeople, 
who join sports and physical activity, to participate in competitions .21 Motivation is the total of internal and external motives 
that leads people to certain actions.4-14For instance, reaching specific targets is evaluated as an important component of 
participation motivation. 16 

 
The approach closely related to Goal Perspective Approach is the two-factor theory of perceived motivational climate. 

It is asserted that the sports environment possesses two different perceived motivational climates.18-19 The first of these is “the 
mastery climate”, which supports social responsibility, life-long skill development and puts forward determination. The second is 
“the performance climate” that facilitates focusing on the abilities and actions of the rival, and strengthens the idea of being the 
star and overcoming the rival. Roberts and Treasure (1995) assert that, perceived motivational climate that sportspeople are in 
is a significant factor that contributes to sportive goals and performances related to these. The sports environment does not 
only mean different attitudes of coaching and training. At the same time, trainers, coaches, families and spectators constitute 
such a climate through reinforcements. The performance of sportspeople is affected by this climate.  

 
Achievement Goal Approach, emphasizes the significance of handling basic achievement goals while determining 

attitudes of the individual. The approach asserts that there are two main styles in reaching and achieving goals.4-14 These two goal 
orientations named task and ego, are related to judging skill levels of individuals. While individual skill development with task-
oriented goals focuses on learning new skills, mastering in the task and hardworking; ego-oriented individual concentrates on 
showing off own superior ability and desires to win over the rival with less effort .4 Situational factors might result in prevalence 
of certain orientations in the individual. In this regard, besides determining which individual achievement goal orientation the 
individual possesses, individual’s learning, skill development and evaluation environment of activities should be tackled and 
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examined.  The motivational level, desire to participate in sports of amputee football players and their awareness of what is 
desired, ensure their success in sports through finding out their mastery-performance climate and possessing this climate. At the 
same time, the role of goal direction will determine the individual performance of the sportspeople. In light of all this 
information, participation motivation and perceived motivational climate in the competitions of amputee football players will 
come forward through goal direction. In this research, it is intended to examine the role of goal direction as a consequence of 
the relation between sports participation motivation and perceived motivational climate of amputee football players.  

 
2. MATERIALS AND METHODS 

 
This research is designed according to the descriptive survey model. The descriptive survey is a kind of information 

gathering method, aimed at studying the relations between categories through interrogating relevant people symbolized in a 
standard process. 

 
Research Sample: 
Amputee football players in Turkey constitute the sample group. 85 amputee football players are designated as a 

sample. The average age of amputee football players in the research is 27.51 ±8.14 years. 
 
Data Collection Tools:  
The Motivation Scale for Sports Participation of People with Disabilities  
In the research, the Motivation Scale for Sports Participation of People with Disabilities (MSSPPD), which consists of 22 

items and developed by Tekkurșun and others (2018), is used as the data collection tool. The scale involves sub-dimensions of 
“Internal Motivation” with 12 items, “External Motivation” with 5 items and “Amotivation” with 5 items. The Cronbach’s Alfa 
reliability coefficients obtained from Tekkurșun and others (2018) are 83 for Internal Motivation, 87 for External Motivation and 
88 for Amotivation sub-dimensions.  

 
The Perceived Motivational Climate in Sports Scale:  
The Perceived Motivational Climate in Sports Scale is made up of 21 items, 9 of which are about performance climate 

and 12 of which are about mastery climate. Respondents of the scale are asked to judge each item according to a five-level rating 
system. The adaptation of the scale in Turkish sportspeople is done by .4-14The construct validity in the original scale is done 
through the help of both exploratory and confirmatory factor analyses .4 In this research, it is specified that there are two 
factors of mastery and performance climates. Seifriz and his friends (1992), and Walling, Duda and Chi, (1993), determine the 
internal consistency coefficients of the scale as 73 and 84 for performance climate, 80 and 81 for mastery climate, respectively. 

 
The Task and Ego Orientation in Sports Scale: 
The Task and Ego Orientation in Sports Scale consists of 13 items, 7 of which are task-oriented and 6 of which are ego-

oriented. Respondents of the scale participate in each item according to the five-level rating system. The adaptation of the scale 
in Turkish sportspeople is done by .4-14The construct validity of the scale is done through exploratory factor analysis and two 
factors are designated as task orientation and ego orientation .7  The internal consistency coefficient of the scale is found as 79 
for task orientation and 81 for ego orientation .7 

 
Data Collection Process 
The Ethics Committee Approval and research permissions are provided from the Ethics Committee to be able to 

implement the data collection tools on amputee football players. Scales and data, uploaded to Google Forms online platform are 
collected in the internet environment. Consent Form, describing the purpose of the research to the sportspeople is attached to 
the forms and an approval box, explaining that sportspeople cannot reach surveys without giving their voluntary consent in 
participating in the research is added.   

Data Analysis  
To analyze the collected data in the research, SPSS 22.0 program is used. During the analysis of research data, 

descriptive statistics of arithmetic average, frequency, standard deviation and percentage values, as well as the normal 
distribution of scale data to be able to find out whether to make parametric analyses are observed by the Kolmogorov-Smirnov 
(K-S) test. For paired comparison with normal distribution, t-test analysis is employed.   

 
3. RESULTS 

 The analysis results of participation motivation, perceived motivational climate and goal direction (task and ego 
orientations) of amputee football players are given below in detail.  
 

Table 4.1. T-Test Results of Amputee Football Players Regarding Perceived Motivational Climate with Mastery Climate 
sub-dimension and Task-High – Ego-High Variables 

 
 
 
 
MASTERY 
CLIMATE 
 

GOAL 
DIRECTION 

n 
 

X SS T p 

 
TASK-HIGH 

 
43 

 
4,65 

 
0,73 

 
 
 
 
8,123 

 
 
 
 
0,000 

 
EGO-HIGH 

 
42 
 

 
3,42 

 
0,89 
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As seen in the Table, the average of participants with high task orientation is 4,65 and the average of participants with 
high ego orientation is 3,42. As a result of t test, there is a meaningful statistical difference between the averages of task-
oriented and ego-oriented participants (t= 8,123; p<0,05). This difference stands in favor of amputee football players with high 
task orientation.  

 
Table 4.2. T Test Results of Amputee Football Players Regarding Perceived Motivational Climate with Performance 

Climate sub-dimension and Task High – Ego High Variable  
 
 
 
 
PERFORMANCE 
CLIMATE 
 
 

GOAL 
DIRECTION 
 

n 
 

X SS T p 

 
TASK-HIGH 

 
43 

 
3,61 

 
0,69 

 
 
 
 
-8,458 

 
 
 
 
0,000 

 
EGO-HIGH 
 

 
42 
 

 
4,78 

 
0,83 

 
As seen in the Table, the average of participants with high task orientation is 3,61 and the average of participants with 

high ego orientation is 4,78. As a result of t test, there is a meaningful statistical difference between high task-oriented and high 
ego-oriented participants (t = - 8,458; p<0,05). The difference stands in favor of amputee football players with high ego 
orientation.  

Table 4.3. T Test Results of Amputee Football Players Regarding Sports Participation Motivation with Internal 
Motivation sub-dimension and Task High – Ego High Variable  

 
 
 
 
 
INTERNAL 
MOTIVATION 
 
 

GOAL 
DIRECTION 
 

n 
 

X SS T p 

 
TASK-HIGH 

 
43 

 
3,63 

 
0,56 

 
 
 
 
1,629 

 
 
 
 
0,091 

 
EGO-HIGH 

 
42 
 

 
3,58 

 
0,72 

 
As indicated in the Table, the average of participants with high task orientation is 3,63 and the average of participants 

with high ego orientation is 3,58. As a result of t test, there is not any meaningful statistical difference between the high task-
oriented and high ego-oriented participants (t=1,629; p >0,05).  

 
Table 4.4. T Test Results of Amputee Football Players Regarding Sports Participation Motivation with External 

Motivation sub-dimension and Task High – Ego High Variable 
 

 
 
 
 
EXTERNAL 
MOTIVATION 
 
 

GOAL 
DIRECTION 
 

n 
 

X SS T p 

 
TASK- 
HIGH 

 
43 

 
3,81 

 
0,91 

 
 
 
 
1,703 

 
 
 
 
0,086 

EGO- HIGH 
 

42 3,76 0,94 

 
As seen in the Table, the average of participants with high task orientation is 3,81 and that of participants with high ego 

orientation is 3,76. As a result of the t test, there is not any meaningful statistical difference between the high task-oriented and 
high ego-oriented participants (t=1,703; p >0,05).  

 
Table 4.5. T Test Results of Amputee Football Players Regarding Sports Participation Motivation with Amotivation 

sub-dimension and Task High – Ego High Variable  
 
 
 
 
AMOTIVATION 
 
 

GOAL 
DIRECTION 
 

n 
 

X SS T p 

 
TASK- HIGH 
 

 
43 

 
3,46 

 
0,78 

 
 
 
 
1,716 

 
 
 
 
0,089 

 
EGO- HIGH 

 
42 

 
3,40 

 
0,79 
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As seen in the Table, the average of participants with high task orientation is 3,46 and that of participants with high ego 

orientation is 3,40. As a result of t test, there is not any meaningful statistical difference between the high task-oriented and high 
ego-oriented participants (t=1,716; p>0,05).  
 

4. DISCUSSION  
For t test of Mastery Climate, there is a meaningful statistical difference between the averages of the participants with 

high task orientation and high ego orientation. Concerning t-test of Performance Climate, there is a meaningful statistical 
difference between the averages of the participants with high task orientation and high ego orientation. According to the 
scientific literature, high task-oriented players perceive the team environment as a mastery climate and such sports people 
achieve more satisfaction from activities .6Therefore, obtained results support our research. Having high perceptions of 
performance climate and ego-oriented goals are not the same things in the United States or Britain .1 People in individual 
societies describe social events or situations by using their characteristics and individual aspects .15Thus, sports people in 
western countries evaluate themselves according to task-oriented goals. On the contrary, people in collective nations use social 
conditions or group characteristics to define social events. People in Turkey, where a cultural structure is based on both 
individualism and collectivism, use both individual and collective characteristics while commenting on personal and social events.  

 
From the perspective of internal motivation, as a result of t test, there is not any meaningful statistical difference 

between the averages of participants with high task orientation and high ego orientation. About external motivation, as a result 
of t test, there is not any meaningful statistical difference between the averages of participants with high task orientation and 
high ego orientation. From the perspective of motivation, as a result of t test, there is not any meaningful statistical difference 
between the averages of participants with high task orientation and high ego orientation. In researches within scientific 
literature, it is confirmed that there are meaningful relations between sub-dimensions of motivation in sportspeople. In 
researches executed by10 , it is reported that there are meaningful correlations between sub-dimensions of motivation, external 
motivation, internal motivation and a motivation, while in Pelletier and others (2001) the same correlation is found between 
internal and external motivations and general motivation levels. Moreover, it is also found out that there are meaningful 
statistical relations between sub-dimensions of sports participation motivation. In a similar study conducted on amateur and 
professional footballers, it is concluded that there is a meaningful statistical relation between ego and task orientations of 
footballers. 16 It is stated that from the perspective of internal motivational orientation factors, physical and physiological 
development motives come forward, whereas status gaining and feeling of achieving among external motive sources are basic 
components for mobilization. Sport is an instrument that supports the full development of self-expression in people with 
disabilities. Following this research, which we think, on the way to socialization, will serve in the dissemination of sports within 
people with disabilities, and is intended to describe reasons that lead them to sports; it is considered that additional researches 
to-be-executed at different age groups and different disability conditions will create a precious impact on sports participation 
and taking precautions to encourage individuals towards such influential mechanism.  

 
CONCLUSION 

In this research, it is targeted to investigate the role of goal direction and a result of the relation between sports 
participation motivation and the perceived motivational climate of amputee football players. Within this framework, findings 
coming out of the analyses, which are made to specify participation motivation, perceived motivational climate and goal direction 
of amputee football players; differ in task-high and ego-high sub-dimensions, while do not differ in sports motivation. In sports 
psychology, though there are several researches executed on participation motivation and perceived motivational climate, it 
might be considered to execute more researches on people with disabilities. 
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ABSTRACT 
 
The present study aims to investigate the effects of Kinesio taping applied to the foot area of 10-12 years old active badminton 
players on sprint, agility and balance performance.The experimental pattern model was used in this study. Sixteen male 
individuals who performed badminton training at least four days a week were included in this study. Since the study is a single 
group, it was applied by a double-blind method. 48 hours have waited between measurements. Measurements included the Pro-
agility/agility test, 5-10-15m sprint test and balance test. Each parameter measurement was applied twice with the application of 
a Kinesio tape (KT) and a colored tape to create a placebo effect (PT). Paired samples t-test was used to investigate the 
differences between the measurement averages of the dependent groups. When the sprint values of 5m, 10m and 15m were 
analyzed after PT and KT applications of the participants, a significant difference was found between 5m PT and KT applications, 
between 10m PT and KT applications and between 15m PT and KT applications (p<0.05). When the average of agility and 
balance error scores after PT and KT applications were analyzed, agility after PT and KT applications was between, Eyes Open 
Balance Error Score (EOBES) after PT and KT applications was between, and Eyes Close Balance Error Score (ECBES) after PT 
and KT applications was between (p<0.05). Conclusion. Kinesio taping positively affected the agility, sprint and balance 
performances of the badminton players, but it is recommended to develop hypotheses and research on the subject to answer 
the question of the continuity of this development. 
 
KEYWORDS: Agility, Balance, Kinesio taping, Badminton, Sprint. 
 
INTRODUCTION 
 
Kinesio taping is a different taping technique that allows the joints and muscles to stand upright in support of the joints and 
muscles that do not adversely affect the movement of the body based on the natural renewal phase.1 It is a controversial issue 
that Kinesio taping affects performance and health development in sports.2,3,4 Unlike traditional elastic banding techniques, it 
allows the skin to breathe with its elastic structure in a special texture with wider flexibility. It does not affect sweat and water, 
minimizes skin ailments, and provides a comfortable feeling and elasticity5. Removal of edema in the body and pain treatment, 
tissue healing were the techniques that exist in classical methods, but the applicability of Kinesio banding to different parts of the 
body is different from other banding methods6. The Kinesio taping technique applied to the ankle reports that the edema in the 
interstitial space advances and stimulates less clogged lymphatic ducts7. Considering the factors, such as treatment of joint 
sprains, prevention of soft tissue inflammation, preventing loss of muscle strength, Kinesio taping was found helpful according to 
coaches8. 
 
By improving the fibers, increases the subcutaneous blood and lymph circulation and consequently enables the tissue to work 
comfortably physically and helps to recover the fascia and muscle by reducing excessive muscle tension9. Elastic bands used by 
athletes affect the fluid circulation in that area by stabilizing the joint, while the Kinesio taping method causes regeneration in the 
tissue by allowing the joints to move more comfortably10. Scientists are convinced that the Kinesio tape will be an application to 
prevent prophylaxis as well as preventing and rehabilitating injuries that may occur in athletes11. Kinesio taping helps to keep the 
body shape of the athlete the same throughout the exercise to make the movements at the best level in the sports activity; it 
helps to control the muscles and increase the balance, thereby supporting high performance12. In addition to improving the 
functional performance and the flexibility of athletes, also the Kinesio tape provides a positive increase in postural control 
competencies13. It has been reported that the Kinesio taping method can reduce muscle tension and help coordination, 
proprioception and balance disorders14. The Kinesio tape applied to the ankle increases dorsiflexion and plantarflexion values in 
the range of motion, thereby increasing mobility and agility capabilities15. The Kinesio tape applied to the left and right ankle 
improved performance in agility training and significantly improved postural control16. The present study aims to reveal the 
effects of Kinesio taping applied to the foot area of 10-12 years old active badminton players on sprint, agility and balance 
performance. 
 

METHODOLOGY 
 
Participants 
The experimental pattern model was used in this study. Sixteen male individuals who performed badminton training at least four 
days a week were included in this study. The average age of the participants was 11.00 ± 0.81 (years), the average body weight 
was 41.06 ± 3.28 (kg), and the average height was 148 ± 6.13 (cm). Since the study is a single group, it was applied by double-
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blind method. 48 hours waited between measurements. Measurements included the Pro-agility/agility test, 5-10-15m sprint test 
and balance test. The study was included in the tests by applying two different applications to a single group (PT and KT). Each 
parameter measurement was applied twice with the application of a Kinesio tape (KT) and a colored tape to create a placebo 
effect (PT). Before this study, an informed consent form was obtained from the parents and information was given about this 
study. 
 
Procedure 
Kinesio® Taping 5 cm wide Tex Gold brand Kinesio® Tape (Made in the USA)tapes were used for taping. Kinesio® Tape 
application was applied by a physiotherapist who had a Kinesio® Tape applicator certificate in a technically appropriate dominant 
foot area. In the determination of the dominant foot, it was determined with the question,“Which foot do you hit the ball 
with?”The findings showed that all subjects used their right feet as the dominant foot. Taping on individuals was applied in a 
sitting position. Before the application, the regions were checked so that there were no factors (e.g., cream, sweat and body-
hair) on the skin surface that would prevent the tape from sticking. In KT application to the participants, the first strip (I-strip) 
was applied without tension on the forefoot, then extended approximately 140% of its maximum length and attached to the 
tibialis anterior muscle just below the anterior tibial tuberosity. The second strip (Y-strip) was applied to the ankle/lower leg 
side without tension, then it extended approximately 140% of its maximum length and attached to the peroneus longus and 
Brevis muscle just below the fibula head. The third strip (Y strip) was applied to the back of the ankle / lower leg17. PT 
application was also performed with the same directive with a colored patch tape, which is a pharmaceutical product. All 
participants were tested 30 minutes after taping. 
 
Pro-Agility Test  
The Pro Agility test was set up and administered using the protocol outlined by Harman et al.18. The validity of the Pro Agility 
test has been demonstrated by many studies19,20,21. The pro-agility test involved performing acceleration and deceleration during 
quick turning movements. The participant began in a 3-point stance with the legs across the start line and one hand on the start 
line; this pose was held for at least 1 s. After a signal was given, the participant immediately ran to the right (or left) and touched 
the right (or left) 5-yard line with the right (or left) hand, then quickly changed direction to the left (or right) and touched the 
left (or right) 5-yard line with the left (or right) hand, finally running through the finish line. Each participant was allowed two 
attempts. The assessor chose the direction in which the participant ran first22. 
 
5-10-15m Sprint Test 
Subjects were present, leaning one foot ahead and slightly forward, behind the starting line. With the start mark, they ran to the 
finish line as quickly as possible. The degrees were recorded in seconds23.  
 
Balance Error Scoring System  
The balance performances of the subjects were performed by the Balance Error Scoring System (BESS).The subjects were asked 
to maintain their test positions for 20 seconds without any support on the dominant foot foam surface with eyes open and eyes 
closed. The subjects were asked to maintain their test positions for 20 seconds without any support on the dominant foot foam 
surface with eyes open and eyes closed. The duration of 20 seconds for each subject was measured with a stopwatch. Each 
error made by the subjects within 20 seconds was recorded as 1 error score24.  
 
Statistical Analysis 
Age, height and body weight values of the participants of this study were given as average and standard deviation. Whether the 
data showed a normal distribution was tested using the Shapiro-Wilks test. Paired sample t-test was used to determine the 
difference between the measurement averages of the dependent groups. SPSS 22.0 statistical package program was used in the 
analysis of the data. The significance level was accepted as 0.05. 
 
RESULT & DISCUSSION 
 

Table 1: Descriptive information of the participants. 
 

 N  Mean ± SD MinimumMaximum
Age (Year) 16 11.00±0.81  10.00 12.00 
Height (cm) 16 148.18±6.13  138.00 160.00 
Weight (kg)16 41.06±3.28  37.00 50.00 

 
The mean (SD) age was 11.00±0.81 years; height was 148.00 ± 6.13 cm, weight was 41.06 ± 3.28 kg for the 16 
badminton children (Table 1). 
 

Table 2: KT and PT Sprint Values of Participants 
  N Mean ± SD t  P-values

Sprintsec 

5m 
PT 161.09±0.02 

 13.672 <0.00* 
KT161.05±0.02 

10m
PT 161.72±0.09 

 9.417  <0.00* 
KT161.62±0.10 

15mPT 162.70±0.12  7.747  <0.00* 
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KT162.60±0.13 
 
PT=Placebo Tape KT=Kinesio Tape 
*p<0.05 
Table 2 shows the sprint values of 5m, 10m and 15m after KT and PT applications of participants and a significant difference was 
found. Between 5m PT and KT applications, between 10m PT and KT applications and between 15m PT and KT applications 
were found as result.  
 

Table 3: KT and PT Agility and Balance Values of Participants 
  N  Mean ± SD t P-values

Agility sec 
PT 16 5.36±0.09  3.171

<0.00* 
KT16 5.31±0.09  

EOBESES  
PT 16 10.75±2.17  3.922

<0.00* 
KT16 9.62±1.89  

ECBES ES 
PT 16 21.50±3.24  8.878

<0.00* 
KT16 17,25±2,51  

 
EOBES=Eyes Open Balance Error Score, ECBES=Eyes Closed Balance Error Score 
ES=Error Score 
 
In Table 3, the average of agility and balance error points of the participants of this research after PT and KT applications are 
given. When the average of agility and balance error scores after PT and KT applications were analyzed, agility after PT and KT 
applications was between, Eyes Open Balance Error Score (EOBES) after PT and KT applications was between, and Eyes Closed 
Balance Error Score (ECBES) after PT and KT applications was between. As seen, there were statistically significant differences 
after and between PT and KT applications. Sixteen male individuals who performed badminton training at least four days a week 
were included in this study. The participants did not have any foot joint discomfort, and this study was carried out to investigate 
the effects of the Kinesio taping applied on the ankles on the sprint and balance performances of 5-10-15m.  After the PT and 
KT applications of the participants, 5m, 10m and 15m sprint values were determined. When comparing 5m PT and KT 
applications, a difference was found between 10m PT and KT applications and between 15m PT and KT applications. In a study 
similar to our study when the groups were compared concerning 20 m sprint test results before and after the Kinesio tape 
application, there was no difference between the first group and the second group. When the groups were compared with each 
other concerning 20 m sprint test results before and after Kinesio tape application, the findings showed that the values of the 
second group before and after the tape application were higher than the application group25. In a study the effects of Kinesio 
banding applied on the ankle on spasticity, balance and walking were examined. Eleven people with spasticity, balance and 
walking impairment with chronic spinal cord injury participated in this study. In the treatment, Kinesio taping and traditional 
non-elastic tapes were applied. The Kinesio tape and traditional non-elastic tape were applied to the muscles in the form of Y-
strip and without tension. The results of this research showed that only Kinesio taping had significant effects on spasticity, clonus 
and pressure center movements, kinematic gait parameters and electromyographic activity. Researchers have concluded that 
short-term Kinesio taping practice reduces spasticity and pain in individuals with chronic spinal cord injury and also improves 
balance, walking and running abilities26. Agility and balance error scores of the participants were given after PT and KT 
applications. There was a statistically significant difference between Agility PT and KT applications, Eyes Open Balance Error 
Score, PT and KT applications, and Eyes Close Balance Error Score, PT and KT applications. In a similar study,  researched with 
thirty individuals on the balance deficits caused by proprioception and Kinesio banding reduction in people with chronic ankle 
instability. Compared with the control group, they observed that balance developed within forty-eight hours after the Kinesio 
tape was applied compared to the pretest. This information proves that improvements in balance are preserved even 72 hours 
after the removal of the Kinesio tape27. In the study where examined the effects of Kinesio banding on the ankle on postural 
oscillation, 60 people, including thirty females and thirty males, volunteered to attend. Comparing the balance time with eyes 
open and eyes closed, that the findings showed that the time measured with eyes open was longer. With Kinesio taping, it was 
observed that there was an increase in the duration of standing balance. At the same time, it has been concluded that Kinesio 
tape can be used to eliminate the disorders that may occur due to damage in the mechanoreceptors after injury28. Found that 
Kinesio banding did not have a significant effect on joint position sensation in the study in which they examined the effects of 
ankle Kinesio banding on joint position sensation within healthy individuals29. Examined the effects of Kinesio banding on ankle 
balance in patients with chronic ankle diseases. A thirty-three-year-old male with chronic ankle disease in the last ten years has 
participated in the study. They applied the Kinesio tape to the right foot of the subject for two months. The researchers 
concluded that repeated use of Kinesio banding in the ankle could be an effective treatment for rescuing ankle stable pus in 
patients with chronic ankle disease30. 31Stated that there is no change in isokinetic muscle strength after 14 and 12 hours. Found 
that there was no change in the muscular activities of the elastic performance of the elastic band application in their study on 31 
athletes with a different application32. İnvestigated the short-and long-term effects of Kinesio taping on balance and functional 
performance. They applied the BBS and quadruple jump test to evaluate the onset of balance, proprioception and functional 
performance before and after Kinesio taping. There were no significant differences in balance and four hop tests when Kinesio 
band and placebo groups were compared. The researchers concluded that the Kinesio banding applied to the lower extremity 
gastrocnemius muscle did not make a significant difference in balance and functional performance33. Studied the early and late 
effects of Kinesio taping on balance, lower limb function, and femur quadriceps muscle performance within healthy people. 
Thirty-six females participated in their study. Subjects were divided into three groups as follows: control, a ten-minute rest, 
Kinesio taping without tension and Kinesio taping with tension. The primary results were isokinetic performance, while the 
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secondary results were the single-hop test, one-foot static balance and electromyographic activity. The researchers performed 
the evaluations in five stages, before the application of the Kinesio tape, immediately after the application of the Kinesio tape, 
twenty-four, forty-eight and seventy-two hours after the Kinesio tape application. Kinesio taping has been shown to support 
sudden and delayed changes in femur quadriceps muscle performance within healthy females34. According to the dynamic balance 
test results of the study group participants, a statistically significant difference was found in favor of Kinesio banding in the pre-
test and post-test results of F-B release parameters.  The findings obtained in this study suggest that Kinesio tape application 
provides benefits to the children who have balance problems, who have balance problems during sitting, and who have 
insufficiency in trunk muscle strength during the rehabilitation process35. The studies on the effects of Kinesio taping on 
performance in sports are limited because published research has focused on sports injuries and muscle health36,37,38. Our study 
acknowledges the limitations arising from the learning effects of the measurement tests of the participants and individual 
differences. 
 
CONCLUSION  
 
As a result, the agility, sprint and balance performance of the Kinesio taping positively affects badminton players. However, it is 
recommended to develop hypotheses and research on the subject to answer the question of the continuity of this 
development.The inclusion of the badminton branch and limited age group in this study can be considered as a limitation.It is 
recommended to study the long-term effects of Kinesio taping and studies with control groups in different branches and age 
groups. 
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ABSTRACT 
 

The purpose of this study is to examine characteristics of volleyball referees’ self-efficacy and life satisfaction. Referees 
are the sample group of this study. There are 158 referees, consisting of 73 male (Xage=21,58±1,79), 85 female (Xage=21,91±1,63) 
participants, who voluntarily attended this study. Data collection tools of “Life Satisfaction Scale”, which is developed by Diener 
and fr. (1985) and adapted to Turkish culture by Yetim (1991), and “General Self-Efficacy Scale” developed by Sherer and fr. 
(1982) to collect data about self-efficacy situations, and adapted to Turkish culture by Yıldırım and İlhan (2010), are used. In data 
analysis, a correlational survey model, which includes examination types of comparison and correlation between variables, is 
used. As the distribution is found normal after the test of normality, unpaired T-Test for comparing two independent groups and 
Pearson Correlation Coefficient for observing their relations are employed. According to research findings, it is found out that 
there is not any meaningful difference about genders at sub-factor ratings of starting, standing up to and effort to keeping it up-
insisting. When the refereeing age is examined, there is a positive meaningful relation with the sub-dimension of starting (p< .05; 
r= .217), while there is another positive meaningful relation with life  satisfaction (p< .05; r= .193). 
 
Keywords: Volleyball, referee, life satisfaction, self-efficacy, sports. 
 
INTRODUCTION 

Throughout history, philosophers have seen happiness, as the highest and the only source of motivation. International 
psychology dissertation summaries started distinguishing a chapter for happiness in 1973, and in 1974 the journal of “Social 
Indicators Research”, most articles of which are reserved for subjective well-being, started to be published. In this research, 
subjective well-being is used as a synonym for satisfaction with life. Scientific literature on subjective well-being dwells on why 
people interpret their own lives as positive ways. These studies involve different notions like happiness, satisfaction, morale and 
positive emotion .25 The notion of “life satisfaction”, first raised by Neugarten and fr. (1961), later paved the way for many 
researchers. Before all, it is better to explain the notion of satisfaction to describe life satisfaction. Satisfaction is the fulfillment 
of expectations, needs, requests and wishes. “life satisfaction” on the other hand, is the situation or conclusion reached by 
comparing expectations (what one wants) and possessions (what one has) of a person. Life satisfaction indicates the result 
emerged from the comparison of one’s expectations with a real situation. Life satisfaction includes a person’s whole life and 
various aspects of this life in general. When life satisfaction is said, not a specific satisfaction but in general satisfaction in all living 
experiences is understood. It states the well-being in different aspects like happiness and morale and means the prevalence of 
positive emotion over negative emotion in daily relations .20  As for self-efficacy, it is the perception of the individual about 
possessing the sufficiency to achieve the task faced.  Self-efficacy judgment, is the total of judgments that affect how much efforts 
we are going to expend in a situation, and our emotional reactions regarding moments of expecting a situation or being inside 
the same situation .23  The theoretical base of self-efficacy stands on social learning (socio-cognitive) theory developed by Albert 
Bandura. Bandura first mentioned the concept of self-efficacy in his article “Self-efficacy: Toward a unifying theory of behavioral 
change” published in 1977. Subsequently, he disposed of the concept of self-efficacy in “social learning theory” and in his book 
“Self-efficacy: The Exercises of Control” published in 1977, he stated that self-efficacy is inside the “personal and collective 
center theory”, where self-efficacy functions compatible with other social learning factors regulating success and welfare of a 
person.18 Strong self-efficacy is a factor ensuring a person be happy and successful in many fields. People with strong self-efficacy, 
approach their abilities with high confidence. They make efforts to overcome challenging difficult tasks rather than avoiding 
them. Such individuals motivate themselves as if challenging their aims inexorably. They always raise their bars and pull 
themselves together in case of failure and misfortune. On the other hand, people having doubts about their capacity abstain from 
difficult tasks and sees them as threats. They are not willing and take little responsibility in reaching the end .3-4-5 

 
METHODOLOGY 

Research Model 
In this research, which aims at depicting volleyball referees through certain factors, a correlational survey model is used 

including comparison and correlation examination types between variables.  
 
Research Group 
The population of the research is made up of active licensed volleyball referees in Turkey. The sample group consists of 

referees registered in the cities of Mersin, İstanbul, Ankara, Antalya and İzmir. The total of 158 referees, 73 male (Xage=21, 58±1, 
79), 85 female (Xage=21,91±1,63) people participated voluntarily.  

 
The Process 
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Data used in the research are collected by researchers in person. During the process of data collection, necessary 
explanations regarding the purpose and scope of the research and privacy of the gathered information are done to the 
participants by the researchers. Participants are informed according to the Helsinki Criteria and involved voluntarily through 
their official consent. Relevant permissions for the research are procured from the Ethics Committee. Only voluntary individuals 
are included in the research. 

 
Data Collection Tool 
“Personal Information Form” is distributed to the participants to specify their demographic characteristics such as age 

and gender.  
 
Life Satisfaction Scale 
The original form of the scale developed by Diener and fr. (1985) is in the form of one factor, 5 items and seven-level 

Likert-type rating. Each item is evaluated according to the seven-level answering system (1= Strongly Disagree, 7=Strongly 
Agree). In the original study, Diener and fr. (1985), specified the Cronbach alpha value of scale reliability at 87 and criterion-
related validity at 82. This scale is adapted to Turkish by Köker (1991) and used by various Turkish researchers in the form of 
seven-level rating. Köker (1991) specified test-retest reliability coefficient of the scale, implemented once-in three weeks, at 
0,85. The corrected split-half value is calculated at 75, and Kuder Richardson –20 value is calculated at 79 by .25  The test-retest 
reliability coefficient of the scale is 85, item-test correlation coefficient is between 71 and 80.25 Within the reliability study of this 
research, internal consistency coefficient of  life satisfaction is found at 87.   

 
General Self-Efficacy Scale 
General Self-Efficacy Scale (GSE), one of the data collection tools of the research, is created by Sherer and friends 

(1982) and designed in 23 items. The scale, established in two-factor structure of Social Self-Efficacy and General Self-Efficacy, 
which does not refer to any specific behavior, is 14-level in its original form. The scale is converted to a five-level Likert-type 
scale after a research conducted by Sherer and Adams (1993), and the increase in scores means an increase in self-efficacy. 
General Self-Efficacy Scale, which is designed with 17 items by Magaletta and Oliver (1999), is adapted to Turkish culture with 
the study of .28  Within this period, researchers evaluated the scale according to cultural convenience, comprehensibility and 
expediency through the support of leading experts and academics in the fields of psychology, psychiatry, linguistics and sociology. 
Yıldırım and İlhan (2010) specified the criterion-related validity of General Self-Efficacy Scale, besides they used exploratory 
factor analysis and varimax rotation to designate factor structure. The results of exploratory factor analysis indicated three 
factors having bigger eigenvalue than 1. Pearson correlation coefficient regarding test-retest reliability coefficient of the scale 
indicates that there is a mid-level meaningful relation (r=,80; p<,001). The split-half reliability of the research is detected at 77. 
Split-half reliability and Cronbach alpha coefficient show that the scale is reliable .28  During the reliability studies made within 
this research, internal consistency coefficients of the sub-dimensions of General Self-Efficacy Scale stand at 83 for starting sub-
dimension, 77 for never giving up sub-dimension, and 81 for keeping up-insisting sub-dimension.  

 
Data Analysis 
Data are analyzed statistically. As a result of the normality test, the Kolmogorov-Smirnov value of Satisfaction with Life 

Scale and General Self-Efficacy Scale sub-dimension scores according to gender, age, refereeing age, is not found meaningful 
(p>.05). As the distribution is found to be normal following the normality test, Independent Groups T-Test for paired 
comparisons and Pearson correlation coefficient for observing relationship status are used. 

 
FINDINGS 
Table 1. Comparison of General Self-Efficacy Scale Scores of the Research Group According to Gender 

Scores Gender n  ss 

 t Testi 

T Sd p 

Starting  
Man 73 25,75 4,01 ,55 

,90 156 ,33 
Woman 85 26,54 3.84 ,53 

Never Giving Up 
Man 73 16,43 1,65 ,12 

,89 156 ,37 
Woman 85 15,68 1,59 ,19 

Keeping Up-Insisting 
Man 73 11,13 3,01 ,22 

,48 156 ,65 
Woman 85 10,98 2,93 ,31 

 
When Table 1 is examined, it is found out that there is not any meaningful difference within sub-factor scores of 

starting, never giving it up, keeping it up-insisting according to gender (p>.05). 
 

Table 2. Comparison of Life Satisfaction Scale Scores of the Research Group According to Gender 
Scores Gender n  ss 

 
t Test 

T Sd p 
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Life Satisfaction Man 73 29,54 3,42 ,45 ,79 156 ,43 

Woman 85 28,31 3,71 ,48 

 
When Table 2 is examined, it is observed that life satisfaction scores of the research group does not differentiate 

according to gender (p>,05). 
 
Table 3. The Relation of General Self-Efficacy Scale Scores of the Research Group with Refereeing Age Variable  
 

 Refereeing Age 

Starting r ,217* 

Never Giving Up r ,105 

Keeping Up-Insisting r ,098 

*p<,05 
When Table 3 is examined, it is found out that there is a positive meaningful relation between refereeing age and the 

Starting sub-dimension of the scale (p<,05; r=,187). There is not any relation detected between the sub-dimensions of Never 
Giving Up and Keeping Up-Insisting and refereeing age variable (p>,05). 
 
Table 4. The Relation of Life Satisfaction Scale Scores of the Research Group with Refereeing Age Variable  

 Refereeing Age 

Life Satisfaction  r ,193* 

*p<,05 
When Table 4 is examined, there is a relation detected between the refereeing age and life satisfaction variable (p< .05). 
 

DISCUSSION  
 The purpose of this research is to investigate volleyball referee’s characteristics of self-efficacy and life satisfaction. 
People with the high level of self-efficacy desire to start an acquisition process in belief of being influential on things going around 
and keeping it up until the result is obtained. In this sense referees seek to keep up with their decision of starting .24  Within this 
period, life satisfaction increases in relation to the will of succeeding. Self-efficacy and life satisfaction become significant thanks 
to the thought of making the right decision and performing more efficiently. There is not any meaningful difference specified at 
sub-factor scores of self-efficacy sub-dimensions; starting, never giving up and keeping up-insisting, according to gender. It is 
observed that life satisfaction scores of the research group do not differ according to gender. There is a positive meaningful 
relation between refereeing age and starting sub-dimension of the scale. There is not any meaningful relation found between 
never giving up and keeping up-insisting sub-dimensions and age variables. A meaningful relation between refereeing age of the 
research group and life satisfaction variable. Research results, in parallel to the results of many studies (Gökçe, 2008; Kabanoff, 
1982), show that there are meaningful differences regarding life satisfaction according to the variable of gender. While the study 
of Ngai (2005) confirms that life satisfaction according to gender differs in favor of male participants, studies made by,2 -6-7 -8 do 
not show any differentiation of life satisfaction according to gender. In the research made by McCarthy and fr. (2007), children 
interested in team sports state that they are more satisfied by experience than children dealing with individual sports. Moreover, 
there are other studies that are in parallel with research findings .11   The self-confidence of referees, despite problems they face, 
defers a state of anxiety  following their professional responsibilities, and it is thought that satisfaction with profession and self-
confidence move forward in parallel. Findings, coming out of the relation between life satisfaction and variables of gender and 
age, showing similarities with the study made by Agyar (2014), while the study by Yiğit, Dilmaç and Deniz (2011) confirms that 
life satisfaction does not differentiate according to the age. In the research made by Broughton and Beggs (2007), it is confirmed 
that participants between the ages of 70 and 74 have a higher level of life satisfaction compared to participants over the age of 
80. As to the study by Kumartașlı (2010), it is stated that the average life satisfaction values of students at ages of 11-12 and 13-
14 are higher than students over the age of 15. The research made by Șahin in 2010, found out that there is also a decrease in 
the sense of achievement in individuals with low level of life satisfaction. Like Bandura (1999), when we think about a personal 
sense of achievement as a positive life experience, it is likely to say that it will also have positive effects on general self-efficacy. 
 
CONCLUSION 
It is considered that researches for self-efficacy, personal development, conscientiousness and emotional intelligence to be made 
by researchers in future, will contribute significantly to the scientific literature. Therefore, it is acknowledged that through 
studies and researches, which tackle the issue from the perspective of different independent variables as well, on wider sample 
groups with different characteristics, scientific literature will be contributed more. 
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ABSTRACT 
 
Post-activation potentiation (PAP) is a physiological phenomenon referring to acute improvement in muscle’s ability to generate 
strength and thus performance potentially. The purpose of this study was to investigate the effect of PAP on target performance 
in archery. Thirteen male archery athletes competing in Olympic archery voluntarily participated in this study. Participants’ ages, 
experience in this sport (years), stature, body mass, body-mass index, bent-over row 1 repetition maximum (1RM) 85% were 
determined in the first session. PAP protocols were applied with a load of 85% of 1RM. Athletes participated in each protocol in 
a crossover design. The test protocols applied to athletes were as follows; Archery Specific Warm-up Protocol (ASW), five-
minutes rest following PAP protocol prior to the first phase (PAP5), eight-minutes rest following PAP protocol prior to the first 
phase (PAP8), and lastly eight-minutes rest PAP protocol before both phases (PAP8x2). After each protocol, athletes shoot at 
targets set at 60 meters away, and each score was recorded. Statistical analyses were conducted using SPSS 20, and statistical 
significance was set at p<0.05. One-way ANOVA with repeated measures was used for normally distributed data. No statistically 
significant difference was determined between ASW and PAP protocols, yet better target performance was noted following PAP 
considering score means. The findings of this study suggest that PAP protocols applied before shooting are effective considering 
score means even though this effect is not statistically significant. Per this trend, both the positive effects of PAP on 
performance, particularly on strength, and the need for considering PAP for each athlete individually are suggested not to be 
overlooked.  
 
KEYWORDS: archery, post-activation potentiation, target performance, warm-up 
 
INTRODUCTION 
 
Sportive performance and physical activity is affected by the developments in various fields such as technology, education, 
medicine and health sciences1,2 

. The competition level in sportive performance has increased all around the world due to these 
developments. Especially in important competitions where the best athletes in the world compete with each other, 
championships can be determined with very small differences like split seconds2

 . Shooting skills in archery require various skills 
such as assessment, readiness, adaptation, pulling and synchronization of the hands. The fitness level in archery includes aerobic 
and anaerobic endurance, flexibility, general and special forces, general balance and coordination, and body control skills3 

.The 
widely used methods in selecting the warm-up protocol, which is one of the most important issues in sportive performance, are 
dynamic and static stretching exercises applied after submaximal warm-up conditions4,5,6

. Post-activation potentiation (PAP) is the 
acute increase in muscle strength gain and potentially performance in response to a preloaded exercise7 

. The physiological main 
mechanism of PAP is considered to be the phosphorylation of myosin regulatory light chains that provide more sensitive actin-
myosin interaction to Ca2⁺ released from the sarcoplasmic reticulum8

. As a result, the level of myosin cross-bridge activity 
increases in response to submaximal concentrations of myoplasmic Ca2⁺ 9 

. The second mechanism is that the increased neural 
activity level due to maximal and near-max contractions causes more motor units to be activated10

 . Although all muscles 
generate force with the sliding filament mechanism, the ability of the same muscle to generate different amounts of force 
depends on the motor unit requirement, cross-sectional area, fibril alignment and muscle length11,12 

. An intense and prolonged 
conditioning activity can activate the PAP mechanism more, but fatigue increases with PAP13

. In other words, after near-max 
contractions, fatigue and potentiation occurs simultaneously and their combined effect begins to decrease with time. The PAP 
effect is seen for a while after fatigue disappears. This process, in which the effects of fatigue diminish as much as possible and 
potentiation continues, can provide an advantage in sportive performance. This advantageous time period, in which potentiation 
is maximum and fatigue is minimum after the conditioning activity, is also referred to as “window of opportunity”14 . The longer 
the recovery times between the end of the conditioning activity and the start of the performance, the higher the fatigue 
recovery, but also the greater the disruption of the PAP mechanism13

. The balance between fatigue and potentiation is affected 
by the characteristics of the individual and strength-power-potentiation complex15,16

. According to the literature review, PAP 
applications have various effects on sportive performance. Therefore, while benefiting from the advantages of PAP in 
professional athletes, it should not be ignored that the PAP effect be evaluated individually for each athlete. This study aimed to 
investigate the effect of PAP on the target performance in archery.  
 
METHODOLOGY 
 
Participants  
13 male archers competing in the Olympic archery category participated in the study by filling out the “Informed Volunteer 
Consent Form”. Participants were enabled to participate in each protocol (24-hour interval) using the cross over design method. 
At least 2 hours before each application, they were asked not to consume caffeine and do anaerobic exercise. 
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Measurements 
Stature measurement  
Statures were measured with 0.1 m accuracy in an upright position using SECA (Germany) height scale. 
Body weight measurement 
Body weights were obtained using SECA (Germany) electronic scale with a sensitivity of 0.5 kg. 
BMI calculation 
Body mass index (BMI) was calculated using the relationship “weight (kg)/height (m)2”. 
Bent Over Row 1RM measurement 
 
Bent over row movement was selected as the resistant exercise in this study because it is an upper body movement including 
explosive pulling strength. A standard warm-up protocol was applied to the athletes before 1RM measurement. This protocol 
includes 5 minute-jogging followed by five upper extremity static stretching exercises with 40-50% of the maximum perceived 
heart rate. The movements were applied for 2 sets and 15 seconds. Before 1RM measurement, athletes applied bent over row 
movement with light weights for 1 set of 5 repetitions. They did this movement after lying face down on a bench parallel to the 
floor by using their pulling hand (the hand holding the bar). They got support from the weight on the ground with their other 
hand to remain stable (Figure 2.1). With the increasing load in each trial, the 1RM value of the athlete was determined and 85% 
of 1RM was calculated. 2-3 minute rest intervals were used between trials. 
 
Arrow Shooting Score Test  
The shooting score test was carried out in a 60 meters indoor archery hall; thus the wind factor was eliminated. In archery, 60 
meters is one of the non-Olympic competition distances. In determining the archery score, JVD 122 cm Olympic target paper 
consisting of 10 rings was used. 3 series of trial shots were performed to warm up and adjust the sight and in each series, 6 
arrows were shot. 72 arrows were shot in total, being 2 sets for each protocol with 6 series in each tour and 6 arrows in each 
series. 240 seconds was given for each series, including trial shots. Except for the PAP8x2 procedure, 15 minute-rest was given 
between every two tours. 
 
Procedures 
The research was planned to carry out in 5 phases. In the first phase, age, training age, stature, body weight, BMI and bent over 
row 1RM values of the participants were recorded. 85% of 1RM values were calculated and then used in PAP protocols. 3 
different PAP protocols and 1 archery-specific warm-up protocol were applied to all participants in 4 phases by cross over 
method. They were subjected to 60 meter-shooting tests and their scores were recorded. 24 hour-resting was given between 
each session. In each test, athletes were verbally encouraged to reach the maximum level. 

 
Figure 1. Research design (participants applied each protocol with cross over design) 
Archery Specific Warm-up Protocol (ASW) 
The classical warm-up procedure applied in the study includes 5 minute-jogging with 40-50% of the maximum heart rate, 
followed by 5 upper extremity static stretching exercises (Figure 1). The movements were applied for 2 sets and 15 seconds. 
After 60 meter-trial shots (6 arrows, 3 series), the athletes were subjected to the shooting test. 
 
PAP protocol prior to the first phase (PAP5) 
After the archery-specific warm-up protocol (ASW), bent over row movement was applied first using light weights for 1 set 
with 5 repetitions and then with 85% of 1RM for 1 set with 3 repetitions. Archers were subjected to the shooting test after a 5-
minute rest. 
 
Eight-minutes rest following PAP protocol prior to the first phase (PAP8) 
After the ASW, bent over row movement was applied first using light weights for 1 set with 5 repetitions and then with 85% of 
1RM for 1 set with 3 repetitions. Archers were subjected to the shooting test after an 8 minute-rest.  
 
Eight-minutes rest PAP protocol prior to both phases (PAP8x2) 
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After the ASW, bent over row movement was applied first using light weights for 1 set with 5 repetitions and then with 1RM 
85% for 1 set with 3 repetitions. Archers were subjected to the shooting test after an 8 minute-rest. After the end of the 1st 
tour shots, 5 minute-rest was given. The athletes applied the bent over row movement with 85% of 1RM for 1 set with 3 
repetitions. Archers were subjected to the shooting test after 8 minute-rest. 
 
Statistical Analysis 
The analysis of the data was evaluated according to the significance level of p<0.05 in the SPSS 20 statistics program. Descriptive 
statistical values such as arithmetic mean and standard deviation were calculated for all variables. Whether the data showed a 
normality distribution was determined by the Shapiro-Wilk test. One-way ANOVA with repeated measures was used for 
normally distributed data. 
 
RESULTS & DISCUSSION 
 

Table 1. Descriptive characteristics of the study group 
 

(n=13) Minimum Maximum Mean±SD 
Age (year) 15.00 21.00 17.23±1.87 
Stature (cm) 160.00 190.00 176.38±8.84 
Body Weight (kg) 57.00 98.00 71.46±12.08 
Training Age (year) 1.00 7.00 5.07±1.84 
BMI (kg/m²) 18.83 33.91 23.06±4.29 
1RM (kg) 25.00 45.00 33.00±6.77 
85% of 1RM (kg) 21.00 38.00 28.07±5.75 
Bow Stiffness (lb) 39.00 47.50 43.17±2.62 

 
Table 2. Comparison of total mean scores with respect to protocols 
(n=13) Minimum Maximum Mean ± SD F P 
ASW 608.00 666.00 640.38±17.47  

0.62 
 
        0.60 PAP5 631.00 666.00 646.38±11.03 

PAP8 605.00 681.00 642.53±20.37 
PAP8x2 618.00 673.00 643.61±15.80 

               p<0.05 
When examining Table 2, in the comparison of mean scores concerning protocols, the mean scores of the archers were found 
to be higher in the PAP protocols than the ASW protocol. Moreover, the highest mean score was obtained in the PAP5 
protocol. There was no statistically significant difference found in the comparison of the mean scores with respect to the 
protocols (p>0.05). 
 

Table 3. Comparison of 1st and 2nd tour mean scores with respect to protocols 
1st Tour (n=13) Minimum Maximum Mean ± SD F P 
ASW 293.00 335.00 320.23±10.59 

0.10 0.95 
PAP5 309.00 336.00 321.38±7.13 
PAP8 296.00 338.00 320.30±12.48 
PAP8x2 304.00 333.00 319.61±8.76 
2nd Tour  (n=13) 
ASW 304.00 336.00 320.15±10.80  

1.21 
 
0.31 PAP5 312.00 338.00 325.00±6.86 

PAP8 305.00 348.00 322.61±10.93 
PAP8x2 309.00 340.00 324.00±9.02 

 
According to Table 3, the mean values of 1st and 2nd tour scores were found to be higher in the PAP5 protocol compared to 
other protocols. Comparing the mean scores of 1st and 2nd tour according to the protocols, there was an increase determined 
in the mean score of the 2nd tour in the PAP protocols. Accordingly, it can be considered that as the potentiation continues 
with time, it can improve the target performance in archery. No statistically significant difference was found between protocols 
when comparing the mean scores of the 1st and 2nd tour concerning the protocols (p>0.05). 
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Figure 2. 1st and 2nd tour mean scores with respect to protocols 
 

 
 

Figure 3. Mean scores of 1st and 2nd tour with respect to protocols 
 
The data obtained from the warm-up protocols applied to participants before the shooting score test were examined and it was 
revealed that the PAP5 protocol increased the target performance more than other protocols, but this difference was not 
statistically significant. This study contributes to the archery literature on warm-up protocols that can be selected in the warm-
up phase for target performance. Moreover, it is the first study examining the PAP effect in archery, which has not been studied 
yet in the literature. Although the effects of PAP have been studied for a long time, the studies investigating its effects on 
sportive performance have been limited. It should be noted that PAP provides an acute increase in strength. Acute strength 
increase in archery can potentially improve target performance by providing comfort during shooting. There are some studies in 
the literature indicating that PAP improves sportive performance and also other studies reporting contradictory results that it 
does not affect or reduce sportive performance. Bodden et al. (2019) found no statistically significant difference in comparing 
plyometric impulse and take-off velocities obtained after ballistic and non-ballistic bench press applications (p>0.05). The results 
of that study support the conclusion of the present study that the PAP effect in the upper body did not reveal a statistically 
significant difference. De Assis et al. (2012) concluded that 1, 3, and 5 minute-rest periods given after the 1RM bench press did 
not affect mean and peak power values. In the present study, after the 5 and 8-minute rest intervals given after PAP applications, 
when comparing the total mean scores, it was observed that a 5-minute rest improved the archery target performance more; 
however, this difference was not statistically significant (p>0.05). The changes in the balance between fatigue and potentiation 
can vary the magnitude of the PAP effect8

 . Considering the relationship between fatigue and potentiation, RM loads can cause 
greater fatigue at submaximal loads. Therefore, submaximal loads can reduce the magnitude of the PAP response16 . 
Seitz and Haff (2006) demonstrated that PAP had a slight effect on improving upper body ballistic bench press (ES = 0.23) and 
release performance (ES = 0.26). According to the findings of that study, the 5-7 minute rest intervals between the conditioning 
and next performance activity showed a greater PAP effect than the 3-4 minute rest intervals. Multiple sets of conditioning 
activities in eliciting the PAP effect show that they have a significantly larger effect (ES = 0.69) than a single set (ES = 0.24). 1RM 
load during the conditioning activity had a greater effect (ES = 0.51) in eliciting the PAP effect rather than using a submaximal 
load (ES = 0.34). It can be considered in the light of the findings obtained in the present study that PAP has a low effect on the 
upper body following the results of the study performed by Seitz and Haff (2006). However, another important point is that 
professional athletes can win or lose matches with very small differences (sec, points). As in the study of Seitz and Haff (2006), it 
was concluded in the study of Bevan et al. (2009) that very short rest intervals inhibited the PAP effect. Therefore, in the 
present study, it was aimed to reveal a greater PAP effect by using 5 and 8-minute rest intervals. In contrast to the study of 
Forup and Sorensen (2010), Seitz and Haff (2006) found that using 1RM load had a greater effect (ES = 0.51) in eliciting the PAP 
effect than using submaximal load (ES = 0.34). The main reasons for these differences are due to athlete's training age, bone age, 
fibril type, aerobic and anaerobic endurance capacity; accordingly, it is considered that each athlete should be evaluated 
individually by trainers or athletic performance coaches.Various literature studies are reporting that PAP increases sportive 
performance. It has been determined that PAP applications positively affect the biomotor properties as in the functional training 
method19,20 . Forup and Sorensen (2010) concluded that PAP performed at maximum intensity (1RM) to elicit potentiation in the 
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upper body increases the strength after 2, 10 and 12 minute rest periods. It was also emphasized that further studies should be 
carried out on this subject. Bevan et al. (2009) concluded that an 8-minute recovery period was required between heavy 
resistance activity and explosive movements to achieve optimal performance in the upper body and it was also indicated that it 
would be beneficial to determine the optimal recovery time individually. Although the 8-minute rest interval given after PAP 
application in the present study increased sportive performance compared to the warm-up protocol without PAP application, 
this difference was not statistically significant (p>0.05).De Assis et al. (2012) revealed that the 7-minute rest period given after 
1RM bench press increased both mean and peak power values. The researchers also stated that PAP could be used as an 
alternative method to increase performance during the competition or increase upper body strength in training. The volume and 
intensity of the conditioning activity, as well as the rest time between the training activity and next exercise, have significant 
effects on the magnitude of the PAP response. Higher levels of potentiation occur in several sets of moderate-intensity 
conditioning activities and subsequent exercises performed after 7-10 minute-recovery23,16.In a study by Turna et al. (2019) 
examining the effect of PAP applications on some performance parameters in young male soccer players, it was concluded that 
PAP applications improved different performance variables more than classical loading methods (p<0.05). 
 
CONCLUSION 
As a result, this study revealed that PAP applications increased the target performance in archery by creating shooting comfort, 
but this difference was not statistically significant. As a strategy, PAP can be advantageous when the purpose is to increase 
performance during the competition or increase muscle strength during training. It should also be kept in mind that different 
PAP protocols can create different performance responses for each athlete. It is considered that further studies are necessary to 
benefit from the PAP in archery and determine the best strategy. 
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ABSTRACT 
 
This study aimed to examine the awareness of the sport for the  parents of individuals wıth autism attending to sports clubs in 
terms of various demographic variables.  In line with the stated purpose, this research was conducted following the scanning 
model in the quantitative research type. The population of the sports clubs in Turkey ongoing autism research while creating 
individuals with parents; the sample consisted of parents with autism, aged between 26 (years) and 64 (years) in Malatya, and 
attending sports clubs, 15 men and 22 women. The Demographic Variables Information Form was prepared by the researchers 
following the purpose of the research and the Sports Faculty Scale developed by Uyar and Sunay (2020) was used as the main 
data collection tool in the study. The analysis of the data was done using the SPSS 15.0 statistics package program. The normality 
distribution of the data was determined with the Shapiro-Wilk Normality Test. Differences between independent groups were 
determined by independent sample T-test and one-way analysis of variance (one-way ANOVA). Statistical significance was 
accepted as p <0.05. According to the statistical analysis results; a significant difference was found in the sports awareness level 
values of the parents of individuals with autism who attend sports clubs, according to their gender, educational status, their 
participation in sports, their interest in sports, and the presence of individuals engaged in sports in their families. (p <0.05).  It 
can be said that male parents of an individual with autism who attend sports clubs may have higher levels of sports awareness 
than female parents. It can be said that higher education graduate parents of an individual with autism who attend sports clubs 
may have higher levels of sports awareness than parents with only secondary education and only primary education graduates 
with an individual with autism attending sports clubs. It can be said that parents who have an individual with autism who attend 
sports clubs and who show an interest in sports as a participant may have higher levels of sports awareness than parents with an 
individual with autism who attend sports clubs and show an interest in sports as a viewer. It can be said that parents of an 
individual with autism who attend sports clubs and individuals who are engaged in sports in their families, may also have higher 
levels of sports awareness than parents who have an individual with autism who attend sports clubs and do not have an 
individual engaged in sports in their family. 
 
Keywords: Autism, Sports Awareness, Parents 
 

1. INTRODUCTION 
Sport is a phenomenon that appeals to large masses in the national and international arena, is carried out as a universal, 

competition, tournament, and competition, and is a widely popular phenomenon.1Sport is important for all individuals, but it is 
much more important for private individuals. Because particular individuals will have the opportunity to be together with other 
special individuals and healthy individuals thanks to sports, it becomes easier for them to adapt to society thanks to sports. 
Sports in private individuals; It takes part in rehabilitating the individual, physical and mental development, physiological and 
metabolic events .2 

Autism is a neurological behavioral disorder that emerges in the early stages of life and affects the individual throughout 
life, which forces the individual to communicate and establish social relationships. 12 Since they are exhibiting individuals, their 
social areas are very few. Thanks to sports, these individuals gain communication skills, reduce this type of problem behavior and 
increase their adaptation skills .4 

Parents of individuals with autism have a great role in integrating their children into society. For this reason, parents 
with an individual with autism should socialize with their children, have positive psychological health, be innovative, enjoy life, 
and make the processes they experience positive. Sports activities among all these; It is a field where children will participate 
with their parents and where they can participate in leisure activities where they can feel comfortable in terms of spiritual, 
physical, and mental aspects. .5 The more parents support their children's participation in sports and the more opportunities 
they offer, the healthier and more positive socialization the child is seen. Therefore, the better the individual has mental and 
mental health at the point of socialization, the higher his success. .6 Sports awareness; It can be defined as learning the 
contribution of sports to the person and society, associating it with other disciplines, adapting it to daily life, and increasing the 
consciousness and sensitivity of the environment by sharing all these with the environment. .7 In early childhood, it is very 
important for the future and sportive success of the country that parents introduce their children to sports and direct them to 
the appropriate branch according to their interests and abilities. Based on this, many parents should be reached, supported, 
awareness and sensitivity about sports should be increased and cooperation should be made. 8 

 
1.1. Purpose of the research 
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This study aimed to examine the sports awareness levels of parents of individuals with autism who attend sports clubs 
in terms of various demographic variables. 

 
1.2. Importance of Research 

This research is important to learn what the sports awareness levels of parents of individuals with autism who attend 
sports clubs are, what should be done to increase the current level, and since it will be a pioneer for future studies. 

 
2. METHOD 
2.1. Research Model 

In this research, the scanning model, one of the quantitative research methods, was used. 
 

2.2. Research Population - Sample 
While the research population consisted of parents of individuals with autism still attending a sports club, the sample 

consisted of parents of individuals with autism, aged between 26 (years) and 64 (years) in Malatya, and attending sports clubs, 15 
men and 22 women. 

 
2.3. Collection of Data 

The Demographic Variables Information Form prepared by the researchers  following the purpose of the study and the 
Sports Faculty Scale developed by Uyar and Sunay (2020) was used as the main data collection tools in the study. Due to the 
pandemic, the scales were delivered to the parents online via Google forms and the responses were collected online via Google 
Forms. Later, it was saved in Excel and transferred to the SPSS 15.0 package program for Windows. 

 
2.4. Data Analysis 

The analysis of the data was done in SPSS 15.0 statistics package program for Windows. Percentage (%), frequency (f) 
arithmetic mean (X), standard deviation (Std. D.), Maximum (Max) and minimum (Min) values were determined for the 
parameters obtained from the demographic information form and data collection tools. Shapiro-Wilk normality test was used to 
determine the normality distributions of the data. After the assumptions of the parametric tests were not met, the differences 
between independent groups were determined using the independent samples t-test and one-way analysis of variance (One-Way 
ANOVA) tests. The statistical significance level in the study was accepted as p <0.05. 

 
Cronbach Alpha Coefficients 
Sports Awareness (Scale total): .967 
Sports Information and Discrimination (Sub-dimension): .973 
Social and Individual Benefit (Sub-dimension): .960 
 
 

1. RESULTS 
All findings obtained from the research are given in tables in detail. 
Table 1. Occupational Status Distribution of Parents of Autistic Individuals Attending Sports Clubs 

Occupation f(Frequency) %(Percentage) 
Academician 1 2,7 
Retired 1 2,7 
Housewife 10 27,0 
Worker 2 5,4 
Officer 15 40,5 
Teacher 2 5,4 
Self-employment 6 16,2 
Total 37 100,0 

 
In Table 1, the occupation distribution of parents with an individual with autism who attends the sports clubs participating in the 
research is given in detail. It is seen that the majority of the parents who attend the participating sports clubs who have an 
individual with autism are officers (40.5% / f = 15) or housewives (27.0% / f = 10). 
 
Table 2. The Scores Obtained by the Parents of Individuals with Autism Attending Sports Clubs from the 
Sports Awareness Scale 

Parameter n Min. Max.  Std. D. 
Sports Awareness (Total Scale) 37 72,0 146,0 106,4 21,6 
Sports Knowledge and Discrimination of Knowledge (Sub-Dimension)  37 54,0 102,0 76,1 13,8 
Social and Individual Benefit(Sub-Dimension) 37 18,0 44,0 30,4 8,1 

 
According to Table 2, the average values obtained from the Sports Awareness Scale by the parents of individual with autism who 
attend the sports clubs participating in the study are 106.4 ± 21.6 points for Sports Awareness (Scale total), Sports Knowledge 
and Discrimination of Knowledge (Sub-Dimension), and 30.4 ± 8.1 points for Social and Individual Benefit (Sub-dimension). 
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Table 3.Comparison of Sports Awareness Levels of Parents of Autistic Individuals Attending Sports Clubs by 
Gender 

Parameter Group n  Std. D. t Sd. p 
Sports Awareness 
(Total Scale) 

Man 15 119,0 18,6 
3,306 35 ,002* 

Woman 22 97,9 19,4 
Sports Knowledge and Discrimination of Knowledge (Sub-Dimension)  Man 15 84,2 11,8 

3,348 35 ,002* 
Woman 22 70,5 12,5 

Social and Individual Benefit 
(Sub-Dimension) 

Man 15 34,8 7,2 
3,080 35 ,004* 

Woman 22 27,4 7,2 
*p<0.05 
According to Table 3, a significant difference was found in Sports Awareness (Scale total), Sports Knowledge and Discrimination 
of Knowledge (Sub-dimension), and Social and Individual Benefit (Sub-dimension) scores of parents of individuals with autism 
who attended sports clubs participating in the study. (p <0.05). In all of these differences; Sports Awareness Scale (Scale total), 
Sports Knowledge and Discrimination of Knowledge (Sub-dimension), and Social and Individual Benefit (Sub-dimension) scores 
of male parents of an individual with autism who attend sports club were found to be higher than female parents (p <0.05). 
 
Table 4. Comparison of Sports Awareness Levels of Parents of Individuals with Autism Attending Sports Clubs 
According to Their Ages 
Parameter Age(Year) n  Std. D. t Sd. p 
Sports Awareness 
(Total Scale) 

40≤ 17 102,5 22,2 
-1,031 35 ,310 

41≥ 20 109,8 21,0 
Sports Knowledge and Discrimination of Knowledge (Sub-Dimension) 40≤ 17 72,8 13,6 

-1,322 35 ,195 
41≥ 20 78,8 13,8 

Social and Individual Benefit 
(Sub-Dimension) 

40≤ 17 29,6 8,7 
-,506 35 ,616 

41≥ 20 31,0 7,5 
*p<0.05 
 
According to Table 4, no significant difference was found in the Sports Awareness (Scale total), Sports Knowledge and 
Discrimination of Knowledge (Sub-dimension) and Social and Individual Benefit (Sub-dimension) scores according to the ages of 
the parents of individuals  with autism who attend sports clubs ( p> 0.05). 
 
Table 5.Comparison of Sports Awareness Levels of Parents of Individuals with Autistic Person Attending Sports 
Clubs According to Their Interest in Sports 
Parameter Interest n  Std. D. t Sd. p 
Sports Awareness 
(Total Scale) 

Audience 16 91,3 19,0 
-4,712 35 ,000* 

Participant 21 118,0 15,5 
Sports Knowledge and Discrimination of Knowledge (Sub-Dimension) Audience 16 66,8 12,8 

-4,375 35 ,000* 
Participant 21 83,1 10,1 

Social and Individual Benefit 
(Sub-Dimension) 

Audience 16 24,5 6,6 
-5,047 35 ,000* 

Participant 21 34,9 5,9 
*p<0.05 
According to Table 5; a significant difference was found in the Sports Awareness (Scale total), Sports Knowledge and 
Discrimination of Knowledge (Sub-dimension), and Social and Individual Benefit (Sub-dimension) scores according to the 
interests of the parents of an individual with autism who attended the sports clubs participating in the study (p <0.05 ). In all of 
these differences; Sports Awareness Scale (Scale total), Sports Knowledge and Discrimination of Knowledge (Sub-dimension), 
and Social and Individual Benefit (Sub-dimension) scores of parents of an individual with autism who attends sports clubs, and an 
audience with an individual with autism attending sports clubs. It was found to be higher than parents who showed interest (p 
<0.05) 
 
Table 6. Comparison of Sports Awareness Levels of Parents of Individuals with Autism Attending Sports Clubs 
According to Their Families with Individuals Engaged in Sports 

Parameter Status n  Std. D. t Sd. p 
Sports Awareness 
(Total Scale) 

Yes 24 111,0 19,7 
2,612 35 ,015* 

No 13 97,9 23,18 
Sports Knowledge and Discrimination of Knowledge (Sub-Dimension) Yes 24 78,7 12,7 

2,313 35 ,024* 
No 13 71,2 15,1 

Social and Individual Benefit 
(Sub-Dimension) 

Yes 24 32,4 7,3 
2,161 35 ,038* 

No 13 26,7 8,2 
*p<0.05 
According to Table 6, Sports Awareness (Scale Total), Sports Knowledge and Discrimination of Knowledge (Sub-dimension), and 
Social and Individual Benefit (Sub-dimension) scores of parents of individuals with autism who attend sports clubs participating in 
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the research. A significant difference was determined (p <0.05). In all of these differences; Sports Awareness Scale (Scale total), 
Sports Knowledge and Discrimination of Knowledge (Sub-dimension), and Social and Individual Benefit (Sub-dimension) scores 
of parents who have an individual with autism who attends sports clubs and have an individual who is engaged in sports have an 
individual with autism attending sports clubs and It was determined that it was higher than the parents who did not have a 
sportsman in their family (p <0.05). 
 
Table 7. Comparison of Parents of Individuals with Autistic Person Attending Sports Clubs by Educational 
Status 

 Group/Group 
number n  

Std. 
D. F Sd. p Post-Hoc/(p) 

Sports Awareness 
(Total Scale)) 

Primary Education / 1 10 96,6 18,9 

3,662 2 ,034* 
1<2*/p= ,004 
1<3*/p= ,018 
2<3*/p= ,007 

Secondary Education / 
2 11 101,5 20,2 

Higher Education / 3 16 116,0 21,3 
Sports Knowledge 
and 
Discrimination of 
Knowledge (Sub-
Dimension) 

Primary Education / 1 10 69,4 12,1 

3,905 2 ,030* 

1<2*/p= ,001 
1<3*/p= ,013 
2<3*/p= ,006 

Secondary Education / 
2 11 72,5 12,8 

Higher Education / 3 16 82,7 13,3 

Social and 
Individual Benefit 
(Sub-
Dimension) 

Primary Education / 1 10 27,2 7,0 

3,394 2 ,041* 

1<2*/p= ,000 
1<3*/p= ,022 
2<3*/p= ,009 

Secondary Education / 
2 11 29,0 7,6 

Higher Education / 3 16 33,3 8,3 
*p<0.05 
According to Table 7, a significant difference was determined in Sports Awareness (Scale total), Sports Knowledge and 
Discrimination of Knowledge (Sub-dimension), and Social and Individual Benefit (Sub-dimension) scores according to the 
educational status of parents of individuals with an individual with autism attending sports clubs participating in the study. (p 
<0.05). In all of these differences; Higher Sports Awareness than only primary education graduate parents who attend sports 
clubs of higher education graduate parents with autism and only primary education graduates with an individual with autism, only 
secondary school graduates with autistic individuals who continue sports clubs, and only primary school graduates with autistic 
individuals who continue sports clubs ( Scale total), Sports Knowledge and Discrimination of Knowledge (Sub-Dimension), and 
Social and Individual Benefit (Sub-dimension) scores (p <0.05). 
 
4. DISCUSSION 
 

Considering those particular individuals are less in contact with those around them than other individuals and have 
difficulty in communicating with their peers socially, and considering their social skills and adaptation, the necessity of some 
sports activities for the development of these individuals comes to the fore.  

Based on this study aimed to examine the sports awareness levels of parents of individuals with autism who attended 
sports clubs in terms of various demographic variables. In line with the stated purpose, statistical significance was accepted as p 
<0.05. According to the statistical analysis results, a significant difference was found in the sports awareness level values of the 
parents of an individual with autism who attend sports clubs, according to their gender, educational status, their participation in 
sports, their interest in sports, and the presence of individuals engaged in sports in their families. (p <0.05). 

 
 

5. CONCLUSION  
 
It can be said that those attend  in sport clubs may have higher sports awareness levels than parents who are not present. 

 
 
6. SUGGESTIONS 
● Since this research is conducted on parents with autism who regularly attend sports clubs, future research can be repeated by 
comparing the awareness of the sport of individuals with autism who do not attend sports clubs and individuals with autism. 
● Since the sample of this research is made up of parents in the province of Malatya, future studies can be repeated on a larger 
sample group. 
● Since this research is conducted only on individuals with autism, future research can be adapted to other disability groups. 
● Projects can be carried out in cooperation with public institutions and organizations to increase the awareness of the sport of 
parents with disabled individuals. 
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ABSTRACT 
 

This study was conducted to investigate the effect of self-talk on lay-ups and dribbling during twelve weeks of training. 
The study adopted an experimental design and a pre-test/post-test control group model was used. There is an experimental 
group (twelve weeks of training + self-talk) and a control group (twelve weeks of training) in the research. Groups were formed 
through random sampling. A total of 30 basketball players, 15 in the experimental group and 15 in the control group, were 
selected aged between 16-17 who played in a youth basketball team. After the approval of the Ethics Committee for the study, 
the necessary permission was obtained from the Provincial Directorate of Youth and Sports. The basketball players were equally 
divided into two groups as experimental and control groups according to their pre-test results. While the control group 
continued their routine training, the experimental group was given a 15-minutes mental training program before training 3 days a 
week for 12 weeks. After the mental training program of self-talk technique was completed, the athletes in experimental and 
control groups were given a post-test. Dribbling Evaluation Form and Lay-ups Evaluation Form were used as data collection 
tools. In the data analysis, the normality test was performed and the data was not found to be normally distributed according to 
the Shapiro Wilk test. Since the data distribution was not normal, Wilcoxon Signed Ranks Test and Mann Whitney-U Test for 
independent paired comparisons were used in data analysis in addition to arithmetic mean (X) and frequency (f). A significant 
difference was found between the dribbling skills pre-test and post-test scores of the athletes (z = -3.651, p <. 01). A significant 
difference was found between the lay-up skills post-test scores of the athletes (U = 36.50; p <. 01). It can be concluded that the 
self-talk training had a significant effect on improving the dribbling and lay-up skills of the athletes. 
 
KEYWORDS: Self-talk, dribbling, lay-ups, basketball,  
 
INTRODUCTION 

It is natural for individuals to have inner dialogues with themselves in their daily lives.  Consistent inner dialogue with 
ourselves allows our feelings and thoughts to be organized. The most important psychological skill practiced by athletes is self-
talk. Regarding the theoretical basis of inner speech, Hardy (2006) stated that theory-based studies on self-talk are insufficient .1 
Also, it is stated that Vygotsky's (1986) concept of mental effort will be adopted. Inner-speech is defined as an inner-dialogue 
that enables people to empower themselves by giving instructions as well as by understanding, evaluating, regulating, and 
changing their emotions and perceptions.11 Self-talk refers to a much wider meaning than inner speech, and external factors have 
also an influence.14  Self-talk can be defined as a person’s directing him/herself internally or externally (aloud).6 Negative self-talk 
leads to negative emotions (anxiety, worry) and consequently negative behaviors, which influences our performance negatively. 
Negative internal dialogue with ourselves for any reason before, during, or after a competition or training is the cause of 
negative performance. In this sense, the important thing is to identify negative emotions and attitudes and to be able to learn to 
replace them with positive and more realistic thoughts. There several studies on goal setting, leadership and motivational climate 
in sports.8, 13, 14  Studies on self-talk, on the other hand, are recent. Sports psychology is a multi-dimensional field that includes 
skills learning, cognitive and affective domains. For this reason, skills must be acquired most appropriately. This study investigates 
the effect of self-talk, which increases the qualities of athletes related to basketball, has been the subject of many studies globally 
and is thought to have a major role in skill learning, on basketball skills. This study was conducted to identify the effect of self-
talk on lay-ups and dribbling during twelve weeks of training. 
 
METHOD 
 The study adopts an experimental design and a pre-test/post-test control group model was used. There is an 
experimental group (twelve weeks of training + self-talk) and a control group (twelve weeks of training) in the research. Groups 
were assigned randomly.  
  
Study Group 

In order to investigate the effect of self-talk on dribbling and lay-up performance in basketball, 30 basketball players 
were selected aged between 16-17 including 15 in the experimental group and 15 in the control group. 
 
Procedure 

Following the approval of the Ethics Committee, the necessary permission was obtained from the Provincial 
Directorate of Youth and Sports. Parents of the athletes were informed about the study through a Parental Consent Form, and 
their approval was obtained for the children to participate in the study. The basketball players whose parents gave consent were 
informed about the study and they filled out the Consent Form, and then pre-tests were carried out. According to the pre-test 
results, basketball players were equally divided into experimental and control groups. While the control group continued their 
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routine training, the experimental group was given a 15-minute mental training program for self-talk before training, 3 days a 
week for 12 weeks. Following the mental training program for self-talk technique, the athletes in experimental and control 
groups were given a post-test. 
 
Data Collection Tools 
Dribbling Evaluation Form 
 The Dribbling Evaluation Form, which was tested and found reliable and valid by3 was used to evaluate the competencies of the 
participants in dribbling skills. The form includes a measurement tool that evaluates the following parameters by assigning a 
score ranging between 0-5. These parameters are A-Ball-Handling: can dribble the ball in front of the body, does not look down 
at the ball, can dribble with fingertips, can push the ball at an angle using elbow first and then wrist. B- Stepping: can do stepping 
with knees bent, feet are shoulder-width apart, stepping foot point straight ahead, knees are at a certain angle forward. C- Body 
Position: maintains body’s center of gravity at hip level, the body moves leaning forward, head and shoulders are facing straight 
ahead. D- Coordination: The whole body hops off at knee level, the body moves freely. 
 
Lay-up Evaluation Form 
Lay-up Evaluation Form, reported to be valid and reliable by3 was used to evaluate the competencies of the participants in lay-up 
skills. The form includes a measurement tool that evaluates the following parameters by assigning a score ranging between 0-
5:A- Stepping: holds the ball in the abdominal line, start stepping with the right foot when performing the right lay-up, make two 
steps, finishes lay-up with the same foot as in the start, knees touch the floor at an angle bent forward. B- Jumping: pulls knee 
into an abdominal level, the jumping foot is stretched, the body is stretched, looks forward the rim. C- Releasing the Ball: body 
reaches over the rim, the arm is above and extended, lifts the ball up from the abdominal level to the rim, releases the ball with 
palms up, rotates wrist inward (to give the ball spin), shoulders are slightly rotated towards the rim D- Landing: lands with the 
jumping foot, lowers the arm for balance, bends the knees slightly while landing. 
 
Data Analysis 

To transform the data obtained from the players into numerical values, the data was transferred to the computer 
programme and necessary statistical analyses were made. The normality test was performed for the sample group before the 
analysis, and Shapiro Wilk test results indicated that the data was not normally distributed. Since the data distribution was not 
normal, Wilcoxon Signed Ranks Test and Mann Whitney-U Test for independent paired comparisons were used in data analysis 
in addition to arithmetic mean (X) and frequency (f). 
 
RESULTS 
 
Table 4.1. Wilcoxon Signed Ranks Test Findings on the Experimental Group's Pre-test and Post-Test Dribbling Performance 
Scores  
 

Pre-Post Test n 
sirax  ∑ sira  z  p  

Experimental Group 

Negative Rank 0 .00 .00 

-3.651 .001** Positive Rank 15 7.00 110.00 
Ties 0  
Total 15 

                                       **p<.01 
 

As can be seen in Table 4.1, a significant difference was found between the dribbling skills pre-test and post-test scores 
of the athletes participating in the study (z = -3.651, p <. 01). Considering the mean and sum of the ranks, the observed 
difference was in the post-test due to the intervention. In the light of these results, it can be inferred that the self-talk training 
completed by the athletes had an important effect on improving their dribbling skills. 
 
Table 4.2. Wilcoxon Signed Ranks Test Findings pertaining to the Experimental Group's Pre-Test and Post-Test Lay-Up 
Performance Scores 

Pre-Post Test n 
sirax  ∑ sira  z  p  

Experimental Group 

Negative Rank 0 .00 .00 

-3.981 .001** Positive Rank 15 9.00 140.00 
Ties 0  
Total 15 

**p<,01 
 

As can be seen in Table 4.2, a significant difference was found between pre-test and post-test scores of the athletes 
participating in the study in terms of lay-up skills (z=-3.981, p<.01). Regarding the mean and sum of the ranks, the observed 
difference was considered to be in the post-test due to the intervention. The results indicate that the self-talk training 
completed by the athletes had an important effect on improving their lay-up skills. 
 
Table 4.3. Mann Whitney U Test Results about Experiment and Control Groups’ Post-Test Dribbling Scores 
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Score Groups n 
sirax  ∑ sira  U  z  p  

Post-test 
    

       
    

Dribbling 
Experimental 15 20.00 305.00 

32.00 -3.123 .001** Control 15 11.00 170.00 
Total 30   

**p<.01 
Table 4.3 shows that a significant difference was found between pre-test and post-test scores of the athletes 

participating in the study in terms of their dribbling skills (U=32.00; p<.01). Regarding the mean and sum of the ranks, the 
observed difference was considered to be due to the post-test. Based on these results, it can be claimed that the self-talk 
training completed by the athletes had an important effect on improving their dribbling skills. 
 
Table 4.4. Mann Whitney U Test Results about Experiment and Control Groups’ Post-Test Lay-Up Scores 
 

Score Groups n 
sirax  ∑ sira  U  z  p  

Post-test 
    

       
    

Lay-up 
Experimental 15 19.49 311.50 

36.50 -3.004 .001** Control 15 9,87 163,50 
Total 30   

**p<,01 
 

As presented in Table 4.4, a significant difference can be seen between pre-test and post-test scores of the athletes 
participating in the study in terms of their lay-up skills (U=36.50; p<.01). Regarding the mean and sum of the ranks, the observed 
difference was considered to be due to the post-test. The findings indicate the self-talk training completed by the athletes had an 
important effect on improving their lay-up skills. 
 
DISCUSSION  

The present study was conducted to investigate the effect of self-talk on lay-ups and dribbling during twelve weeks of 
training. A significant difference was found between pre-test and post-test dribbling skill scores of the athletes. A significant 
difference was found between the pre-test and post-test lay-up skill scores of the athletes participating in the study. A significant 
difference was found between the dribbling skills post-test scores of the athletes in the experimental and control groups. A 
significant difference was found between the lay-up skills post-test scores of the athletes in the experimental and control groups. 
Botwina and Krawczynski (2003) examined the effect of mental training on penalty shoot-outs in their study and found that both 
mental and physical training groups made more accurate shots than the other two groups. Van Gyn et al. (1990) investigated the 
performance effect and reported significant differences in the strength training group, but did not find any significance only in the 
visualization training group. Negative internal dialogues reduce the performance of athletes. Many athletes are surprised when 
they realize that their mood is the result of the way of thinking related to an event and they can experience very different 
feelings when they change the form of inner speech. In modern approaches, self-talk methods are divided into two groups: 
Instructional Self-Talk and Motivational Self-Talk. Instructional self-talk refers to strategical options and technical knowledge 
while motivational self-talk refers to a concept implying a positive mood and an inner effort, which increases confidence.5  
Several studies have investigated the effectiveness of motivational and instructional self-talk to increase performance. Ziegler 
(1987) concluded that instructional self-talk had a positive effect on forehand shots in tennis players at the initial stages. Rushall 
et al. (1988) reported that instructional and motivational self-talk improved performance in skiing exercises. Mallet and 
Hanrahan (1997) and Landin and Hebert (1999) concluded that instructional self-talk had positive effects on the performance of 
top-level runners and tennis athletes. Self-talk has been used in sports psychology for a short period and its methods have been 
frequently used. Athletes need to develop their attitudes and cognitive structures to increase their performance. Therefore, the 
relationship between how athletes behave themselves and what they say to themselves is significant.  

 
CONCLUSION 

In conclusion, the self-talk training that athletes completed had a significant effect on improving their dribbling and lay-
up skills. Self-talk is an important strategy for trainers and athletes as it increases sportive performance. For this reason, it is 
important to include related activities in training programs for a better performance. 
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ABSTRACT 
  

This study aims to investigate the effect of ten-week feedback training on shooting performance in football players. The 
study adopts an experimental design and a pre-test/post-test control group model was used. There is an experimental group 
(ten weeks of training + feedback) and a control group (ten weeks of training) in the research. Groups were formed through 
random sampling. A total of 40 football players participated in the study including 20 football players in the experimental group 
(age = 23.67 ± 1.68) and 20 football players in the control group (age = 23.12 ± 1.10), who played in an amateur football team. 
After the approval of the Ethics Committee for the study, the necessary permission was obtained from the Provincial 
Directorate of Youth and Sports. According to the pre-test results, the football players were equally divided into two groups as 
experimental and control groups. While the control group continued their routine training, the experimental group was 
administered a 25-minute program on feedback strategies before training 3 days a week for 10 weeks. Following the feedback 
training program, the athletes in experimental and control groups were given a post-test. Before the research, the shooting test 
developed by Kayalar et al. (1991) was given to the experimental and control group athletes to measure their shooting skill 
performance. The sum of the scores of the best 3 shots was recorded as the result. In the data analysis, the normality test was 
performed and the data was not found to be normally distributed according to the Shapiro Wilk test. Since the data was not 
normally distributed, Wilcoxon Signed Ranks Test was used for the difference between dependent samples and Mann Whitney-
U Test was used for independent paired comparisons in data analysis in addition to the arithmetic mean (X) and frequency (f). A 
significant difference was found between the shooting skill pre-test and post-test scores of the athletes participating in the study 
(z = -4.452, p <. 01). A significant difference was found between the shooting skill post-test scores of the athletes in the 
experimental and control groups (U = 3.50; p <. 01). It can therefore be concluded that the feedback received by the athletes 
had an important effect on improving the shooting skills of the athletes. 
 
KEYWORDS: Feedback, shots, football, pre-test, post-test 
 
INTRODUCTION 
 

In the process of acquiring a skill, individuals who perform the skill can achieve their goals only after a complex and long 
program depending on many reasons to accomplish the learning. Instructors try to teach skills to individuals by using various 
methods in skill teaching.4-5 In this process, the most frequently used practice by the trainers is the feedback given to 
performers.9 Feedback is considered to be any sensory information given to a performer about the skill he or she is practicing at 
the moment of the action or at the end of the action. Feedback is the information received by individuals about their 
performance during or after performance. According to Singer (1975), feedback is the information that a person receives 
through sensory receptors about the result of a movement. Feedback, in general, is considered as the comparison between the 
state of the skill performed and the target skill. Feedback appears in two types during learning process. One of them is intrinsic 
feedback, also known as natural sensory information, which performers can continuously receive through their senses in the 
form of information without any need for external support with the help of their proprioceptive senses, namely body sensation, 
from muscles, joints or tendons. 6 The second one is extrinsic feedback, frequently used by the instructors in teaching process, 
which refers to the information provided by external sources to performers practicing the skill about the detail or quality of 
their movement in cases when intrinsic feedback is not sufficient. Providing feedback through verbal and non-verbal forms or 
devices such as stopwatches and videos given by the coach or teacher is referred to as external feedback .12 External feedback, 
one of the most important tools in the acquisition phase, has been reported to be important teaching aid in many studies.13 

This study was conducted to reveal the effect of ten-week feedback on shooting performance in football players. Sports 
psychology is a multi-dimensional field that includes skill acquisition, and cognitive and affective domains. For this reason, skills 
must be acquired most properly. This study investigates the effect of verbal feedback, which increases the qualities of athletes 
related to football, has been the subject of many studies globally and is thought to have a large role in skill learning, on shooting 
performance. 
 
METHOD 
 
Research Design 
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The study adopts an experimental design and a pre-test/post-test control group model was used. There is an experimental 
group (ten weeks of training + feedback) and a control group (ten weeks of training) in the study. Groups were assigned through 
random sampling.   
 
Study Group 

A total of 40 football players were chosen for the study including 20 football players in the experimental group (age = 
23.67 ± 1.68) and 20 football players in the control group (age = 23.12 ± 1.10), who played in an amateur football team, to 
investigate the effect of feedback strategies on shooting performance in football. 
 
Procedure 

Following the approval of the Ethics Committee, the necessary permission was obtained from the Provincial 
Directorate of Youth and Sports. After the Consent Form was completed by the football players playing in the Amateur Football 
Club, pre-tests were conducted. According to the pre-test results, football players were equally divided into experimental and 
control groups. While the control group continued their routine training, the experimental group was given a 25-minute 
program for feedback methods before training 3 days a week for 10 weeks. Following the feedback training program, the 
athletes in experimental and control groups were given a post-test. 
 
Data Collection Tools 
 
Measurements of Football Skills 

  Before the research process, the shooting test developed by Kayalar et al. (1991) was administered to the 
experimental and control group athletes to measure their shooting skill performance. 
Shooting test:  A 7.32-by-2.44-meter goal is visible from a long distance in width and length. The goal is divided into sections 
with colored tape. Footballers make 6 shots from a distance of 10 meters. The sum of the scores of the best 3 shots was 
recorded as the result 
 
 
Data Analysis 

To transform the data obtained from the players into numerical values, the data was transferred to the computer 
program and necessary statistical analyses were made. The normality test was performed for the sample group before the 
analysis, and Shapiro Wilk test result indicated that the data was not normally distributed. Since the data distribution was not 
normal, Wilcoxon Signed Ranks Test and Mann Whitney-U Test for independent paired comparisons were used in data analysis 
in addition to arithmetic mean (X) and frequency (f). 

  
RESULTS 
 
Table 4.1. Wilcoxon Signed Ranks Test Findings about the Experimental Group's Pre-Test and Post-Test Shooting Performance 
Scores 
 

Pre-Post Test n 
sirax  ∑ sira  z  p  

Experimental Group 

Negative Rank 0 .00 .00 

-4.452 .001** Positive Rank 20 5.00 105.00 
Ties 0  
Total 20 

**p<.01 
 

As can be seen in Table 4.1, a significant difference was found between the shooting skill pre-test and post-test scores 
of the athletes participating in the study (z=-4.452, p<.01). Considering the mean and sum of the ranks, the observed difference 
was considered to be due to the post-test. It can be inferred from the results that the feedback training that the athletes 
completed had an important effect on improving their shooting skill. 
 
Table 4.2. Mann Whitney U Test Results about Experiment and Control Groups’ Pre-Test and Post-Test Shooting Performance 
Scores 
 

Score Groups n 
sirax  ∑ sira  U  z  p  

Post-test 
    

       
    

Post-test shooting 
Experimental 20 11.26 157.50 

3.50 -4.342 .000** Control 20 4.22 64.50 
Total 40   

**p<,01 
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As presented in Table 4.2, there was a significant difference between post-test scores of the athletes participating in the 
study in terms of their shooting skills (U=3.50; p<.01). Regarding the mean and sum of the ranks, the observed difference was 
considered to be due to the post-test. The findings indicate the feedback training completed by the athletes had an important 
effect on improving their shooting performance. 
 
DISCUSSION  
 

This study aims to investigate the effect of a ten-week feedback program on shooting performance in football players. A 
significant difference was found between the shooting skill pre-test and post-test scores of the athletes participating in the study. 
A significant difference was found between the shooting skill post-test scores of the athletes in the experimental and control 
groups.In the study conducted by Müftüler (2005) investigating the effect of verbal feedback and self-control on basic basketball 
skill acquisition, significant findings were reported related to the groups receiving verbal feedback, which are in line with our 
study. According to the findings reported by Çamur (2001), a significant difference was found between the cognitive field 
achievement levels in teaching dribbling skills, and the fact that this difference was reported to be caused by the group who 
received the video and live + video feedback supports the findings in our research. In the study conducted by Guadagnoli (2002) 
on 30 golfers, it was observed that the scores of the groups which received verbal and visual feedback in the tests in the second 
week of the study procedure were lower than the control group. When a second test was conducted following the same 
procedure, the test results of the groups that received verbal and visual feedback were found to be much better than the 
control group. In the study conducted by Mirzeoğlu (2006), the pre-test and post-test findings of the groups that were taught by 
both Computer-Aided Education and traditional methods were found to be statistically significant regarding their cognitive 
domain in basketball. When the psychomotor domain pre-test and post-test findings of the groups were analysed, a statistically 
significant difference was reported. The findings of the study indicated that there was a significant increase in knowledge and 
performance in both groups resulting from the program applied for knowledge and skills in cognitive and psychomotor domains, 
which are consistent with the findings of our study. In the study carried out by Konttinen (2004)  investigating the effect of 
verbal feedback on learning psychomotor skills for precision shooting with verbal feedback group, the knowledge-of-results 
group, and a non-training group, it was reported that the shots of the group given verbal feedback contained fewer errors than 
the knowledge-of-results group and the control group as a result of the feedback given for four weeks, and that verbal feedback 
practice for four weeks improved rifle-shooting in non-elite shooters. 

 
CONCLUSION 

In the light of the results obtained in the study, it can be concluded that the feedback received by the athletes had an 
important effect on improving their shooting skills. 
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ABSTRACT 
 
This research was carried out to determine the anxiety and sleep quality of amateur football players catching the new type of 
coronavirus (Covid-19) during the Covid-19 period. The universe of the research consists of amateur footballers in Van. The 
sample of the study, on the other hand, consists of 205 football players from 17 amateur teams. The data of the study were 
collected online via using a personal information form, Athletes' New Type Coronavirus Anxiety Scale (ANTCAS) and 
Pittsburgh Sleep Quality Scale. The data obtained were analyzed in the SPSS package program. As a result of the analysis madeit 
was found that there was no significant difference between the anxiety levels of athletes in getting the new type of coronavirus 
and the variables of marital status, educational status, age and BMI (p> 0.05), while the sleep quality showed a significant 
difference with the age variable (p <0.05). As a result, it was found that athletes have high anxiety of getting infected with the 
virus during the pandemic period, and their sleep quality is long-term sleep disturbance. 
 
KEYWORDS: New type of coronavirus, Amateur Football Player, Anxiety, Sleep Quality. 
 
INTRODUCTION 
 
Coronavirus disease (COVID-19), recognized as a pandemic by the World Health Organization (WHO), is an important public 
health problem that seriously affects life in our country as well as in the whole world. With the measures taken to control the 
spread of the epidemic, sleep quality, regularity, physical activity levels and daily life are rapidly changing. During the COVID-19 
epidemic, people's responsibility to support the immune system has been stated as choosing a healthy lifestyle, eating rich in 
fruits and vegetables, exercising in their spare time, trying to maintain healthy body weight, and sleeping for sufficient time 1.A 
basic safety step that can limit the spread of infection is home quarantine. However, staying home for a long time; The 
proliferation of sedentary behaviors such as sitting, lying, playing, watching television, and using mobile devices can lead to a 
decrease in regular physical activity, thus lower energy expenditure and consequently an increased risk and lead to potential 
worsening for chronic health conditions. Therefore, consuming high levels of pulp, whole grains, unsaturated fats and 
antioxidants is of great importance for maintaining immune function 1.2.3.The purpose of this article is to determine the Covid19 
effect on sleep patterns and quality in these days when we have to spend more time at home due to Covid-19.Although there 
are many studies examining sleep quality, studies investigating the effects on sleep quality and layout are quite inadequate during 
coronavirus outbreak of the period of self-isolated individuals and changing environmental conditions in Turkey. For this reason, 
it is thought that this study can contribute to the literature on the subject. 

 
MATERIALS AND METHODS 
 
Population and Sample 
The population of the research consists of amateur footballers in Van during the 2020 New Type Corona Virus (Covid-19) 
pandemic period. The sample of the study, on the other hand, consists of 205 football players from 17 amateur teams. Data 
were collected voluntarily from 205 athletes. 
 
Data Collection Tools 
The data of the study were obtained using the personal information form, the Athletes' New Type Coronavirus Anxiety Scale 
(ANTCAS) and the Pittsburgh Sleep Quality Scale. 
 
Personal Information Form 
The personal information form was created by the researchers to determine the age, gender, BMI, marital status and educational 
status of the participants. 
 
Athletes' New Type Coronavirus (Covid-19) Anxiety Scale (ANTCAS) 
Athletes' New Type Coronavirus (Covid-19) Anxiety Scale was developed by Tekkurșun et al. (2020) to be applied to athletes. 
The scale, which is evaluated in five-point Likert type, consists of 2 sub-dimensions and 16 items, namely Individual Anxiety (IA) 
and Socialization Anxiety (SA). In the evaluations made on the total ANTCAS score, the lowest score that can be obtained from 
the scale is 16 and the highest score is 80. Since only the 2nd item in the scale contains negative statements, it should be reverse 
coded 4.Pittsburg Sleep Quality Index (PSQI): The PSQI, which was accepted in determining sleep quality, was developed by 
Buysse et al. in 1989, and its validity and reliability study was conducted by Ağargün et al. 5. PSQI consists of 19 questions and 7 
components to evaluate the sleep quality in the last month. 18 items and 7 components are included in the scoring. Each item is 
evaluated on a score of 0-3 and the sum of the 7 component scores constitutes the total PSQI score. The total score has a value 
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between 0-21, the higher the total score indicates that the sleep quality is poor. A total PSQI score of ≤5 indicates "good sleep 
quality", and a score of > 5 indicates "poor sleep quality" 6. 
 
Collection of Data 
The scales were applied online by the researcher through Google Forms, after making detailed and necessary explanations about 
the research to the players participating in the study. 
 
STATISTICAL ANALYSIS 
 
SPSS package program was used in the statistical analysis of the data collected and the level of significance was taken as (p 
<0.05). In the analysis of the research data, normality distribution test Kolmogorov-Smirnov, paired comparisons Mann 
Whitney-U, multiple comparisons Kruskal Wallis-H Tests were performed. 
 
RESULTS  
 
In the study, where we examined the effect of football players on the pandemic sleep quality and anxiety levels of the new type 
of coronavirus, significant differences were found according to some variables. According to the data obtained depending on the 
marital status variable, no significant difference was found in the anxiety levels of the athletes in the pandemic period of getting 
new type of coronavirus and in the individual anxiety sub-dimension, and a significant difference was found in the socialization 
anxiety sub-dimension. Büyükbayraktar (2016) could not detect a significant difference between married and single individuals. 
This result supports our result. Some studies reached such conclusion.as singles have higher anxiety levels8, married individuals 
have higher anxiety compared to single ones 9, and death anxiety of married individuals is higher than the anxiety of single 
individuals 7.10. The result of our study shows that single athletes have higher socialization anxiety than married athletes and that 
the sportsmen who are married during the pandemic period have less socialization anxiety. Also, this situation may be because 
epidemic diseases pose the same danger for everybody. According to the data obtained depending on the marital status variable, 
no significant difference was found in the pittsburgh sleep quality and sub-dimensions of the athletes, only a significant difference 
was found in the subjective sleep quality sub-dimension. Yüksel (2013) stated that there was no difference between the marital 
status of individuals and their sleep quality in a study on healthcare professionals 11. In a study conducted by Çakır (2019) on 
hospital staff, it was determined that the effect of shift change on sleep is less in married people compared to single ones 12.13. 
On the other hand, Karakoç (2009) found that the sleep quality of married participants was better than single, widowed and 
divorced individuals in his study on healthcare personnel 14. The different results are based on the different families, cultures and 
lifestyles of the participants. The results of this study seem to support our study results. The results of our study show that the 
subjective sleep quality of married athletes is worse than single athletes. This information shows that the subjective sleep quality 
of single athletes is better than married individuals during the pandemic period 15. 16.In the data obtained depending on the 
educational status variable, no significant difference was found in the anxiety levels of the athletes and in the sub-dimensions of 
individual anxiety and socialization anxiety in the pandemic period of getting a new type of coronavirus (Covid-19). The results 
of this study seem to support our study results. Therefore, it can be said that the educational status is not an effective factor on 
the pandemic anxiety levels of the participants. According to the data obtained depending on the educational status variable, a 
significant difference was found in the Pittsburgh sleep quality of athletes and in the sub-dimensions of subjective sleep quality, 
sleep latency, sleep duration, sleep disturbance, use of sleeping pills and total scale scores according to their education status. 
Bayram (2010) found that there was no relationship between educational status and sleep quality of diabetic individuals 17. In his 
study, Yüksel (2007) stated that all illiterate and illiterate diabetic individuals had poor sleep quality, and 17 of 20 primary school 
graduates had poor sleep quality it is also emphasized that there is a significant difference between education condition and sleep 
quality 11. 18. Karagözoğlu et al. (2007) found that sleep quality changes according to education level and that the higher the 
education level, the more change is observed in sleep quality. This difference in findings may suggest that sleep quality is not 
affected by educational status but may be affected by other independent variables. Education status is not considered to be 
determinative in terms of sleep quality. The results of this study seem to support our study results. Therefore, it can be said that 
the educational status is an impressive factor on the sleep quality of the participants during the pandemic period 4. 18. 
 
According to the data obtained depending on the age variable, no significant difference was found in the anxiety levels, individual 
anxiety and socialization anxiety sub-dimensions of the athletes in the pandemic period of getting a new type of coronavirus 
(Covid-19). Civan et al. (2010) in their study with individual and team athletes and Güvendi and Bilgin (2016) in their study with 
football players did not find a significant difference between the age variable and anxiety levels 19.20. The results of this study seem 
to support our study results. Therefore, it can be said that age does not affect the anxiety levels of the participants during the 
pandemic period. According to the data obtained depending on the age variable, no significant difference was found in the 
athletes' pittsburgh sleep quality and sub-dimensions, but only in the sleep disorder sub-dimension.Özdemir (2014) stated in his 
study with non-physician healthcare professionals that sleep quality was poor in employees under the age of 35, and sleep quality 
improved in other age groups21. Bingöl (2006), in the study with nurses, found that the difference between the average sleep 
quality scores of 35 years and above was statistically insignificant 22. The results of this study seem to support our study results. 
The result of our study shows that athletes between the ages of 38-48 have the highest subjective sleep disorders, followed by 
those between the ages of 16-26 and 27-37. Therefore, it can be said that age does not affect the anxiety levels of the 
participants during the pandemic period. According to the data obtained depending on the BMI variable, no significant difference 
was found in the anxiety levels, individual anxiety and socialization anxiety sub-dimensions of the athletes in the pandemic period 
of getting new type of coronavirus. The results of this study seem to support our study results. Therefore, it can be said that 
BMI is not an element that affects the anxiety levels of the participants during the pandemic period. According to the data 
obtained depending on the BMI variable, no significant difference was found in the athletes' pittsburgh sleep quality and sub-
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dimensions. Aktaș et al. showed that the increase in BMI negatively affects the quality of sleep 23. Ulutaș et al. Found in a study 
that the obese group had a higher sleep time 24. In other studies, it was reported that regular and adequate sleep may be 
associated with body weight and general health, and insufficient sleep, especially in childhood, is an important risk factor for 
obesity 25, 26. 27. The results of this study seem to support our study results. Therefore, it can be said that BMI is not an element 
that affects the sleep quality of the participants during the pandemic period.  
 
The results obtained from the study and the statistical analysis of these results are presented in the following tables and graphs. 
 

Table 1. Descriptive Characteristics of Athletes 
Variables n Avr±Ss 
Age (years) 204 28.46 ± 6.67 
Height (m) 204 1.73 ± .08 
Body Weight (kg) 204 69.83 ± 10.82 
BMI (kg / m2) 204 22.67 ± 2.98 

 
Table 2. U-Test Result of Athletes' Anxiety Levels of New Type Coronavirus According to Marital Status 

Variables n Average Rank  Total Rank U p 
Individual Anxiety 
 

married 44 91.61 4031.00 3041.000 .166 
Single 160 105.49 16879.00 

Socialization Anxiety 
 

married 44 85.75 3773.00 2783.000 .032* 
Single 160 107.11 17137.00 

ANTCAS married 44 87.94 3869.50 2879.500 .064 
Single 160 106.50 17040.50 

In the comparison of the anxiety of getting coronavirus and its sub-dimensions according to the marital status of the participants 
in the study in Table 2; No significant difference was found in the coronavirus anxiety levels and individual anxiety sub-dimension 
(p> 0.05), while a significant difference was found in the socialization anxiety sub-dimension (p <.05). Considering the average 
rank, it is understood that the socialization anxiety of single athletes is higher than married sportsmen. This information shows 
that athletes who are married during the pandemic have less anxiety about socialization. 
 

Table 3. U-Test Result of Pittsburgh Sleep Quality Index according to Marital Status of Athletes 
Variables n Average Rank  Total Rank U p 
Subjective Sleep Quality 
 

married 44 120.26 5291.50 2738.500 .016* 
Single 160 97.62 15618.50 

Sleep Latency 
 

married 44 104.82 4612.00 3418.000 .739 
Single 160 101.86 16298.00 

Sleep Time 
 

married 44 106.82 4700.00 3330.000 .504 
Single 160 101.31 16210.00 

Sleeping disorder 
 

married 44 104.41 4594.00 3436.000 .772 
Single 160 101.98 16316.00 

Use of Sleeping Medicine 
 

married 44 95.86 4218.00 3228.000 .314 
Single 160 104.33 16692.00 

PSQI Total married 44 100.64 4428.00 3438.000 .811 
Single 160 103.01 16482.00 

As seen in Table 3, there is a significant difference between the subjective sleep quality of married athletes and single athletes (p 
<.05). Considering the average rank, it is understood that the subjective sleep quality of married athletes is worse than single 
athletes. 
 
Table 4. Kruskal-Wallis Test Result of Athletes' Anxiety Levels of Getting New Type of Coronavirus According to 
Education Status 

Variables n Average Rank sd X2 p 
Individual Anxiety 
 

Primary education 3 83.17 3 .833 .842 
Secondary education 77 104.31 
License 107 103.21 
Master degree 17 93.24 

Socialization Anxiety 
 

Primary education 3 118.33 3 1.126 .771 
Secondary education 77 106.81 
License 107 100.26 
Master degree 17 94.29 

ANTCAS Primary education 3 92.67 3 .922 .820 
Secondary education 77 106.20 
License 107 101.75 
Master degree 17 92.21 

When Table 4 is examined, it is seen that the anxiety scale of athletes getting coronavirus and sub-dimensions do not differ 
according to the educational status (p> .05). 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-91 

 

 
Table 5. Kruskal-Wallis Test Result of Pittsburgh Sleep Quality Index According to Athletes' Training Status 

Variables n Sıra Ortalaması sd X2 p 
Subjective Sleep Quality 
 

Primary education 3 95.17 3 10.417 .015* 
Secondary education 77 87.65 
License 107 109.80 
Master degree 17 125.12 

Sleep Latency 
 

Primary education 3 43.00 3 20.888 .000* 
Secondary education 77 85.94 
License 107 111.00 
Master degree 17 134.50 

Sleep Time 
 

Primary education 3 93.33 3 13.114 .004* 
Secondary education 77 87.53 
License 107 113.60 
Master degree 17 102.06 

Sleeping disorder 
 

Primary education 3 41.00 3 21.166 .000* 
Secondary education 77 86.21 
License 107 112.10 
Master degree 17 126.68 

Use of Sleeping Medicine 
 

Primary education 3 67.50 3 8.801 .032* 
Secondary education 77 91.97 
License 107 108.09 
Master degree 17 121.18 

PSQI Total Primary education 3 42.00 3 19.946 .000* 
Secondary education 77 85.03 
License 107 110.45 
Master degree 17 142.26 

Table 5 shows that the scores of the athletes participating in the study differ significantly according to their educational status in 
the sub-dimensions of subjective sleep quality, sleep latency, sleep duration, sleep disturbance, use of sleeping pills and total scale 
scores (p <.05). 
 
Table 6. Kruskal-Wallis Test Result of Athletes' Anxiety Levels of Getting New Type Coronavirus According to Age 

Variables n Average Rank sd X2 p 
Individual Anxiety 
 

16-26 76 94.39 2 2.891 .236 
27-37 112 108.83 
38-48 16 96.69 

Socialization Anxiety 
 

16-26 76 94.29 2 5.098 .078 
27-37 112 110.60 
38-48 16 84.78 

ANTCAS 16-26 76 93.66 2 3.872 .144 
27-37 112 109.86 
38-48 16 92.97 

When Table 6 is examined, it is seen that the anxiety scale of athletes getting coronavirus and sub-dimensions do not differ 
according to age (p>.05) 
 

Table 7. Kruskal-Wallis Test Result of Pittsburgh Sleep Quality Index of Athletes According to Age 
Variables n Average Rank sd X2 p 
Subjective Sleep Quality 
 

16-26 76 106.36 2 3.545 .170 
27-37 112 97.05 
38-48 16 122.31 

 
Sleep Latency 
 

16-26 76 110.22 2 2.674 .263 
27-37 112 97.64 
38-48 16 99.84 

 
Sleep Time 

16-26 76 97.20 2 1.701 .427 
27-37 112 106.45 
38-48 16 100.00 

 
Sleeping disorder 

16-26 76 109.86 2 7.383 .025* 
27-37 112 94.56 
38-48 16 123.13 

 
Use of Sleeping Medicine 

16-26 76 101.38 2 .063 .969 
27-37 112 103.21 
38-48 16 102.88 

PSQI Total 16-26 76 108.20 2 1.632 .442 
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27-37 112 97.76 
38-48 16 108.59 

Table 7 shows that pittsburgh sleep quality index differs according to age only in the sleep disorder sub-dimension (p <.05). 
Considering the mean ranks of the groups, it is seen that athletes between the ages of 38-48 have the highest subjective sleep 
disorders, followed by those between the ages of 16-26 and 27-37. 
 
Table 8. Kruskal-Wallis Test Result of Athletes Getting New Type Coronavirus Anxiety Levels According to BMI 
Classification 

Variables n Average Rank sd X2 p 
Individual Anxiety 
 

Low Weight 4 87.50 4 7.185 .126 
Normal weight 161 104.97 
Overweight 35 91.71 
1st Degree Obese 2 28.00 
3rd Degree Obese 1 190.00 

Socialization Anxiety 
 

Low Weight 4 92.50 4 2.754 .600 
Normal weight 161 104.82 
Overweight 35 93.46 
1st Degree Obese 2 53.00 
3rd Degree Obese 1 83.00 

ANTCAS Low Weight 4 90.13 4 6.235 .182 
Normal weight 161 105.00 
Overweight 35 91.10 
1st Degree Obese 2 35.00 
3rd Degree Obese 1 181.50 

 
When Table 8 is examined, it is seen that the athletes’ getting coronavirus anxiety scale and sub-dimensions do not differ 
according to the BMI classification (p> .05). 
 

Table 9. Kruskal-Wallis Test Result of Pittsburgh Sleep Quality Index According to BMI Classification of Athletes 
Variables n Average Rank sd X2 p 
Subjective Sleep Quality 
 

Low Weight 4 76.63 4 3.420 .490 
Normal weight 161 103.24 
Overweight 35 95.70 
1st Degree Obese 2 129.75 
3rd Degree Obese 1 169.00 

 
Sleep Latency 
 

Low Weight 4 95.63 4 1.280 .865 
Normal weight 161 102.85 
Overweight 35 97.13 
1st Degree Obese 2 135.75 
3rd Degree Obese 1 93.50 

 
Sleep Time 
 

Low Weight 4 110.88 4 5.221 .265 
Normal weight 161 103.07 
Overweight 35 96.90 
1st Degree Obese 2 134.00 
3rd Degree Obese 1 9.50 

 
Sleeping disorder 
 

Low Weight 4 94.00 4 .883 .927 
Normal weight 161 103.64 
Overweight 35 96.06 
1st Degree Obese 2 94.00 
3rd Degree Obese 1 94.00 

 
Use of Sleeping Medicine 
 

Low Weight 4 90.00 4 2.714 .607 
Normal weight 161 104.34 
Overweight 35 95.59 
1st Degree Obese 2 67.00 
3rd Degree Obese 1 67.00 

PSQI Total Low Weight 4 93.25 4 2.733 .603 
Normal weight 161 105.14 
Overweight 35 90.59 
1st Degree Obese 2 64.75 
3rd Degree Obese 1 106.00 

When Table 9 is examined, it is seen that pittsburgh sleep quality index and its sub-dimensions do not differ according to BMI 
classification (p> .05). 
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CONCLUSION 
As a result, the anxiety levels and sleep qualities of the athletes in the research of getting the new type of coronavirus (Covid-
19) during the pandemic period were examined according to the variables of age, BMI, marital status and educational status and 
it has been found that athletes have high anxiety of getting infected with the virus during the pandemic period, and their sleep 
quality is long-term sleep disturbance. 
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ABSTRACT 
 
This study aims to compare the spinal curvatures of Badminton, Boxing, Table Tennis, Athletics and Taekwondo athletes in the 
sagittal plane. The study included a total of 58 athletes aged 13-15, who has at least 2 years of active sports: Athletics (mid-
distance runner 12), Badminton (10), Boxing (11), Table tennis (15) and Taekwondo (10). Spinal curvatures of the subjects in the 
sagittal plane in vertical stance, trunk forward flexion and back extension positions, Sagittal thorax (ST), Sagittal lumbar (SL), 
Sagittal sacrum (SS) values were measured by using the Spinal Mouse device. According to the measurements, a statistically 
significant correlation was obtained in all branches of body weight and height in Badminton, Taekwondo, Athletics, Table tennis 
and Boxing (p <0.05). As a result of the comparisons made for Spinal Mouse measurements, there was no statistically significant 
difference in ST1, SL2 and SL3 values between Badminton, Taekwondo, Athletics, Table tennis and Boxing branches (p> 0.05). A 
statistically significant difference was found in SL1, SS1, ST2, SS2, ST3 and SS3 values (p <0.05). As a result; It is concluded that 
the spinal curvatures of different sportsmen in the sagittal plane in vertical stance (anatomical stance) are different from the 
norm values and it is concluded that there is a difference between branches in flexion and extension position. 
 
KEYWORDS: Sport, Spine, Curvature 
 
INTRODUCTION 
 
The investigation of the effects of sports training on different systems of the human body has been the subject of many studies. 
Each sport discipline is unique because the athlete's body takes special postures and applies different movements for a long time 
during training or competition1. Some sports, such as cycling, skiing or rowing athletes, are characterized by the spine taking and 
maintaining a different position for a long time during the branch-specific activity 1,2,3 Tennis flexes with the trunk while standing, 
includes stepping, reaching and turning movements 4,5. The embryological source of the spine, which consists of bone and 
cartilage tissues like other elements of the skeletal system, is the mesoderm. In adults, the spine consists of 26 vertebrae: 
cervical (neck) 7, thoracic (chest) 12, lumbar (waist) 5, sacral (coccyx) 1, and cocygis (tail) 6. Although vertabras differ according 
to their regional locations, they generally have similarities. The spine is characterized by the presence of degrees of curvature 
that is anatomically accepted as normal7. Physiological curvatures in a normal adult is graded as 20 ° -50 ° kyphosis in the 
thoracic region, 40 ° -80 ° lordosis in the lumbar region and 40 ° -60 ° kyphosis in the sacral region and is graded as 30-50 ° 
kyphosis in the thoracic region, 40-60 ° lordosis in the lumbar region and Kyphosis of 40-50 ° in the sacral region8,9.  
In some cases, an increase or decrease in the size of the curves of the spine can lead to spine misalignment 10,7. In addition, 
curvatures in the sagittal plane of the spine may affect the mechanical properties and load balance of intervertebral tissues 10. 
Sagittal spine shape is affected by a variety of factors, including intense sports training. While Rajabi et al. (2012) stated that 
exposure to intense athletic sports training for years may increase the risk of developing spinal disorders in active athletes in 
certain sports disciplines, there is a direct relationship between the amount of training and increased thoracic kyphosis and 
lumbar lordosis curves, also, reported that there is a positive correlation between thoracic kyphosis 11. It is thought that some 
changes in spinal curvatures may pave the way for back discomfort, which is common among athletes 10. Today, many invasive 
and noninvasive methods are used to evaluate the structure of the spine. Radiographic methods and some methods such as 
flexicurve, inclinometer, back ROM measurement, Spinal Mouse (SM) are used 12,13. In addition to the different reliability and 
validity of each method (Korovessis P., et al., 2004), there are disadvantages such as radiation risk or implementation duration. 
Spinal Mouse (SM) is among the noninvasive measurement methods. The SM device (Idiag, Switzerland)  is used as a valid, 
reliable and non-invasive method with its advantages such as low cost and short examination time, in cases where it is necessary 
to renew the measurements, such as monitoring the curvature of the spine, as well as evaluating the functional level of the spine 
(Figure 1). It has been stated that the SM measurement method is valid and reliable in healthy people 13. The SM device is a non-
invasive device that determines the structural disorders of the spine by marking the vertebrae of the spine beforehand while 
measuring the spinal mouse and determining the structural disorders of the spine with measurements taken from this marked 
area. It measures the structure of the spine with the raster stereography method thanks to the sensors on it 14,15, the validity and 
reliability of the device were made by Livaneli et al., (2016) and Büyükturan et al., (2018). 
 
MATERIALS AND METHODS 
 
Research Group 
Athletics (12) (middle distance), Badminton (10), Boxing (11), Table tennis (15) and Taekwondo (10) athletes who are actively 
engaged in sports between the ages of 13-15 with at least 2 years of sports history were included in the study. The groups were 
informed about the measurement. 
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Collection of Data 
Height Measurement 
The height of the subjects participating in the study was made with a Holtain brand stadiometer with a sensitivity of ± 1mm. The 
height of the subjects was measured in cm in such ways as anatomical posture, bare feet, feet together, while the subject held his 
breath, the head in the frontal plane and after overhead sign positioned at the vertex point for measurement. 
 
Body Weight Measurement 
The weight measurements of the subjects were made with a scale with an accuracy of ± 100 gr. Measurement was taken in kg in 
bare feet and anatomic posture, while the subjects were wearing only shorts and an undershirt. 
 
Spinal Measurement 
Measurement of the vertebral angles of the subjects was evaluated with the Spinal Mouse (Idiag, Volketswil, Switzerland), a 
computer-assisted wireless telemetry device that is moved from the cervical region to the lumbar region along the spinous 
processes of the vertebral column. All the data obtained by the Spinal Mouse was taken and transferred to a computer at the 
same time. A periodic algorithm is used to calculate the mobility of the curves. The same procedure was followed for all 
measurements and two measurements were made in the same sequence. First, the processus spinosus of C7 was determined by 
palpation (tapping). Then, on the height of S1-S2, the lower side of the posterior superior iliac spine was marked16. The athletes 
were required to stay in the waiting room for 30 minutes. Thus, it was aimed not to change the spinal movement in the second 
measurements made after the waiting period and, accordingly, to prevent an increase in the range of motion of repeated 
measurements 17,18. Then, the athletes were taken to the measurement room, the markings on the spine were re-made and the 
second measurement series was performed. All measurements were made in the morning at a constant ambient temperature of 
26 ° -27 ° C. 
 
Sagittal plane 
angle measurements were taken as (a) In anatomical stance position, feet parallel and distance between them shoulder width, 
hands parallel to body in anatomical stance (ST2-SL2-SS2), (b) Spine in flexion position, While the athlete is in a full-extension, in 
an upright position from the lumbar region of the spine, as much as possible, without bending the knees, hands parallel to each 
other (ST1-SL1-SS1), (c), Spine Extension, in the anatomical posture position, in a neutral position (ST3-SL3-SS3) at the end 
point that can be reached by fully flexing the trunk backwards. The functionality of the spine and posture, in general, was 
calculated. 
 
STATISTICAL ANALYSIS 
The data obtained via the spss package program was analyzed. The Kolmogorov-Smirov test was used to determine whether the 
data showed normal distribution. As a result of the test, the data showed a normal distribution. One way analysis of variance 
(one-way anova) was used to determine whether there was any difference between the branches in terms of the parameters 
used in the study. The duncan multiple comparison test was used to determine the significant difference as a result of the 
variance analysis. Significance levels were evaluated according to p <0.05. 
 
RESULTS AND DISCUSSION 
 
As a result of a cross-sectional study conducted to determine the effect of branch training of such athletes-13-15 years old- as 
Athletics, Badminton, Taekwondo, Table tennis and Boxing on the spinal curvature;A statistically significant relationship was 
found in all branches of Badminton, Taekwondo, Athletics, Table tennis and Boxing as a result of the comparison made 
according to age, sports age, body weight, height values (p <0.05). As a result of the comparisons made for Spinal Mouse 
measurements, there was no statistically significant difference in ST1 value between Badminton, Taekwondo, Athletics, Table 
Tennis and Boxing branches (p> 0.05), while a statistically significant difference was found in SL1 and SS1 values (p <0,05). While 
there was no statistically significant difference in SL2 value between Badminton, Taekwondo, Athletics, Table tennis and Boxing 
branches (p> 0.05), there was a statistically significant difference in ST2 and SS2 values (p <0.05). Although there was no 
statistically significant difference in SL3 value between Badminton, Taekwondo, Athletics, Table tennis and Boxing branches (p> 
0.05), a statistically significant difference was found in ST3 and SS3 values (p <0.05).When the literature is examined;Imhof, K., et 
al. (2015) conducted a screening study on sedentary children between the ages of 6 and 8 years using the Spiral Mouse device, 
and found that the angles of the sacrum (pelvic tilt) °) in standing upright (anatomical posture) was in women (21.1) and in men 
(18.1 °), in the flexion position in women (53.6 °), in men (52.0 °), in the extension position in women (-4.8 °), and in men (-
8.3°). It was found that the angle values of the thoracic vertebrae in standing upright (anatomical posture) was in females (33.4 
°), in males (35.8 °), in flexion position (56.6 °) in males (56.8 °) in the extension position (38.5 °) in males (39.2 °). It was also 
foud that in standing upright (anatomical posture), the angle values of the lumbar vertebrae was in women (-33.6 °), in men (-
29.6 °), in flexion position in women (32.4 °) in men (32.2 °), in the extension position in women (-41.5 °) in men ( -36.0 °) 19. As 
a result of the study performed on 97 sedentary children between the ages of 12-15 in Tehran with a spinal mouse device in an 
upright standing (anatomical position), it was found that the angle values of the thoracic vertebrae was (44.2 °) and the angle 
values of the lumbar vertebrae was (29.4 °) as the average value 20.López-Miñarro, et al. (2012) investigated the relationship 
between the flexibility of the hamstring muscle and spinal curvature by including 68 young canoe athletes with an average age of 
15.23 in the studies by the Spinal Mouse device and determined in group (A), the angle values of the thoracic vertebrae (39.07 
°), the angle values of the lumbar vertebrae (-28.57 °), and the sacrum (pelvic tilt) angle values (13.93 °) as the average value. 
And also it was determined in group (B), the angle values of the thoracic vertebrae (40.93 °), the angle values of the lumbar 
vertebrae (-28.40 °), and the sacral (pelvic tilt) angle values (16.30 °) as the average value 21.27.28. Muyor, et al. (2011) conducted a 
study by comparing the spinal angles of 60 elite men with an average age of 22.95 and 60 master men cycling athletes with an 
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average age of 34.27, in anatomical posture and in three different positions on the bicycle, using a spinal mouse device and found 
in standing upright (anatomical stance), sacrum (pelvic tilt) angle values in elite athletes  (13.7 °), im master (11.3 °), lumbal angle 
values in elite athletes (-27.3 °) in master (-25.3 °) thoracic angle values in elite athletes ( 48.2 °) in master (47.0 °)22. When 
compared in terms of height and body weight variables of the athletes participating in the study, it is seen that Boxing athletes 
have the lowest values and Taekwondo athletes have the highest values. This situation can be attributed to the average age of 
the participants, because the boxing athletes has the lowest average age, and the taekwando athletes has the highest average age. 
This may cause the highest development among the groups to be Taekwondo and the lowest development among the groups to 
be boxing. Besides, socio-economic status and genetic infrastructure may also be effective.According to the results obtained in 
our study by comparing the spinal curvatures of athletes who actively practice Badminton, Taekwondo, Athletics, Table tennis 
and Boxing in the sagittal plane via the Spinal Mouse device; If we compare the average angle values of the spine in standing 
upright, flexion and extension positions with the study of Imhof, K., et al., (2015) on sedentary people in the literature, according 
to the spine angle values obtained, the difference between the sacrum (pelvic tilt) was large, but this difference decreased or 
created close values in thoracic and lumbar angles. The difference in the data obtained as a result of the two studies can be 
attributed to the difference in the age range of the subject groups and the fact that one of the groups is sedentary and the other 
consists of athletes participating in regular sports training 19. When compared with the Rabıeezadeh (2016) study, the difference 
between the mean angle of the two groups can be attributed to the groups being sedentary and athletes 20.25.26..Making a 
comparison with the studies conducted on athletes in the literature and comparing the data we obtained with the results of the 
studies conducted by López-Miñarro et al. (2012) on canoe athletes and the studies of Muyor et al. on cycling athletes, although 
the ages of the athletes participating in our study were lower than the athletes participating in the other two studies, it is 
observed that the numerical data obtained in three studies have a common point22.23.24. This means that thoracic angle values are 
only in the range of normal angle values. The occurrence of this result can be attributed to the stress caused by sports activities.  
 
The average angles of the thoracic, lumbar and sagittal regions of the spine in the cervical plane of the athletes of Athletics, 
Badminton, Boxing, Table tennis and Taekwondo, who voluntarily participated in the study, are as follows. 
 
Table1. Descriptive statistical results of the athletes participating in the study (mean, standard deviation, f and p 
values) 

Variables N Mean Std. Deviation f p 
 
 
Age 

Athletics 12 14,66 ,65 3,46 ,01 
Boxing 11 13,54 ,68 
Table tennis 15 14,33 1,39 
Taekwondo 10 14,90 ,73 
Badminton 10 14,50 ,52 

Sports Age Athletics 12 1,50 ,52 12,51 ,00 
Boxing 11 2,54 2,16 
Table tennis 15 2,20 1,56 
Taekwondo 10 6,20 1,75 
Badminton 10 4,20 2,39 

 
 
Body weight 

Athletics 12 55,90 9,17 3,51 ,01 
Boxing 11 43,91 12,29 
Table tennis 15 55,91 9,33 
Taekwondo 10 57,70 6,77 
Badminton 10 53,22 10,49 

 
 
Height 

Athletics 12 1,66 ,06 8,04 ,00 
Boxing 11 1,54 ,08 
Table tennis 15 1,63 ,06 
Taekwondo 10 1,70 ,08 
Badminton 10 1,60 ,06 

A statistically significant relationship was found in all branches of Badminton, Taekwondo, Athletics, Table tennis and Boxing as a 
result of the comparison made according to age, sports age, body weight, height values (p <0.05).  

 
Figure 1: Spinal Mouse sagittal plane measurements 
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Table 2. Descriptive statistical results of the athletes participating in the study (mean, standard deviation, f and p 
values) 

Variables N Mean Std. Deviation f p 
ST1 
 

Athletics 12 51,41 15,82 ,57 ,67 
Boxing 11 57,18 7,25 
Table tennis 15 52,80 13,18 
Taekwondo 10 51,30 8,19 
Badminton 10 51,00 5,77 

SL1 
 
 

Athletics 12 28,75 10,49 4,60 ,00 
Boxing 11 40,00 9,54 
Table tennis 15 29,80 10,76 
Taekwondo 10 31,70 6,78 
Badminton 10 23,00 7,30 

SS1 Athletics 12 45,75 10,83 12,24 ,00 
Boxing 11 47,90 7,68 
Table tennis 15 45,80 10,58 
Taekwondo 10 60,90 6,20 
Badminton 10 60,40 8,09 

 
As a result of the comparison, there was no statistically significant difference in ST1 value between Badminton, Taekwondo, 
Athletics, Table tennis and Boxing branches (p> 0.05), while a statistically significant difference was found in SL1 and SS1 values 
(p <0.05). 
 
Table 3. Descriptive statistical results of the athletes participating in the study (mean, standard deviation, f and p 
values) 

Variables N Mean Std. Deviation f p 
ST2 
 

Athletics 12 32,33 7,80 12,56 ,00 
Boxing 11 38,90 6,68 
Table tennis 15 34,86 8,53 
Taekwondo 10 26,80 4,68 
Badminton 10 25,60 9,64 

SL2 
 
 

Athletics 12 -38,33 8,90 ,50 ,73 
Boxing 11 -35,27 11,67 
Table tennis 15 -35,86 7,88 
Taekwondo 10 -33,10 5,19 
Badminton 10 -35,80 8,85 

SS2 Athletics 12 29,41 8,77 6,15 ,00 
Boxing 11 30,54 8,92 
Table tennis 15 29,86 11,45 
Taekwondo 10 29,60 5,69 
Badminton 10 32,00 7,20 

 
As a result of the comparison, there was no statistically significant difference in SL2 value between Badminton, Taekwondo, 
Athletics, Table tennis and Boxing branches, while a statistically significant difference was observed in ST2 and SS2 (p <0.05). 
 
Table 4. Descriptive statistical results of the athletes participating in the study (mean, standard deviation, f and p 
values) 

Variables N Mean Std. Deviation f p 
ST3 
 

Athletics 12 33,58 12,42 10,3 ,00 
Boxing 11 41,09 5,412 
Table tennis 15 33,46 11,71 
Taekwondo 10 21,50 9,82 
Badminton 10 20,60 9,55 

SL3 
 
 

Athletics 12 -39,00 30,77 ,32 ,86 
Boxing 11 -44,63 9,80 
Table tennis 15 -41,93 12,40 
Taekwondo 10 -37,00 14,38 
Badminton 10 -43,20 12,53 

SS3 Athletics 12 23,50 5,26 12,24 ,00 
Boxing 11 15,27 6,92 
Table tennis 15 24,00 7,91 
Taekwondo 10 28,50 5,42 
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Badminton 10 35,60 8,12 
 
As a result of the comparison, although there was no statistically significant difference in SL3 value between Badminton, 
Taekwondo, Athletics, Table tennis and Boxing branches (p> 0.05), a statistically significant difference was found in ST3 and SS3 
values (p <0.05). 
 
CONCLUSION 
As a result; It is concluded that the spinal curvatures of different sportsmen in the sagittal plane in vertical stance (anatomical 
stance) are different from the norm valuesand it is concluded that there is a difference between branches in flexion and 
extension position. 
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ABSTRACT 
 

This study aims to examine the relationship between tennis players' state anxiety (somatic anxiety, cognitive anxiety, 
and self-confidence) and their life satisfaction. To examine the problem statements put forward, sports ages between 21-34 
(X┴¯years = 27.44 ± 3.50) and sports ages between 4-10 (X years sports age = 6.49 ± 2.90) 46 women; and 51 men aged 
between 21-32 (X┴¯years = 26.16 ± 2.98) and sport ages between 4-12 years (X┴¯sports age = 6.92 ± 2.10). tennis player 
participated. As a result of the normality test, the independent T-test was used to find the difference between the two groups as 
statistical analysis, and the Pearson Correlation Analysis was used to look at their relationship with age and sports age. In the 
research findings, there was no significant difference in state anxiety levels according to gender category (p>, 05), and a negative 
significant relationship was found between cognitive anxiety and life satisfaction in female tennis players (p<,05; r=-,198).  On the 
other hand, there was no relationship between state anxiety and life satisfaction scores in male tennis players (p>, 05). 

 
Keywords: Tennis, anxiety, state anxiety, satisfaction with life, gender, age. 
 

1. INTRODUCTION 
The individual wants to be successful both in his private life and sports life. Sports psychology has worked in many fields. 7- 9, 

20, 24 Performing under pressure ensures success. The individual who grows up under these pressures also begins to fear failure. 
For him, success means being accepted and loved by his environment. Fear of failure is the most important source of anxiety. 
Köknel (2005) anxiety. Schultz and Schultz (2002) defined it as the power that motivates the individual to reduce this state of 
tension by causing tension in human behavior. Anxiety is when stimuli that do not normally evoke a feeling of fear cause some 
fear reactions. Here, there is a painful effect that is not related to reality, cannot be understood and explained (Bedir, 2008). In 
the case of anxiety and fear, the reactions of the individual are similar. Therefore, it is not easy to distinguish between anxiety 
and fear. 15  When anxiety is managed successfully, coordination and flexibility in attention develop. Mindful skills keep athletes 
from focusing on negative thoughts. For example; many people who disagree with the whistle blown by the referees respond 
angrily. How anger a person responds to such situations is related to their personality tendencies to anger and their anxiety 
levels.10 For the first time, Neugarten et al. (1961), the concept of "satisfaction with life" guided many researchers later. To 
define life satisfaction, it would be appropriate to explain the concept of "satisfaction" first. Satisfaction is the fulfillment of 
expectations, needs, wishes, and wishes. "Life satisfaction" is the situation or result obtained by comparing a person's 
expectations (what he wants) with what he has. Life satisfaction shows the result of the comparison of one's expectations with 
the actual situation. Life satisfaction generally includes a person's entire life and a wide variety of aspects of that life. When it 
comes to life satisfaction, it is not the satisfaction of a particular situation, but the satisfaction of all experiences in general 
happiness, morale, etc. It expresses the state of well-being from different angles and the dominance of positive emotion over 
negative emotion in daily relationships. 17 This study aims to examine the relationship between tennis players' state anxiety 
(somatic anxiety, cognitive anxiety, and self-confidence) and their life satisfaction. 
 
METHOD 
Research Model 

In this study, which aims to reveal the characteristics of tennis players' state anxiety and life satisfaction in terms of 
some factors, a relational screening model, which includes comparison and type of correlation between variables, was used. 

 
Research Group 
 

The universe of the study consisted of active licensed tennis players in Turkey. The sample of the study is composed of 
tennis players from Mersin, Istanbul, Ankara, Antalya, and Izmir provinces. 46 women aged between 21-34 (X┴¯year = 27.44 ± 
3.50) and sports age between 4-10 years (X┴¯sports age = 6.49 ± 2.90), and 51 men aged between 21-32 (X┴¯years = 26.16 ± 
2.98) sport ages between 4-12 years (X┴¯sports age = 6.92 ± 2.10), a total of 97 tennis players participated voluntarily. 

 
Operation Way 
The data used in the study were collected by the researchers themselves. During the data collection process, the necessary 
explanations were made to the participants by the researcher for the purpose, scope and protection of the information to be 
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obtained. Participants voluntarily participated with an informed consent form according to the Helsinki criteria. The ethics 
committee was consulted for this study and the necessary permissions were obtained. Only individuals who volunteered to 
participate were included in the study. 
 
Data Collection Tools 
A "Personal Information Form" containing questions such as gender and age was distributed to the participants to determine 
their demographic characteristics. 
 
Life Satisfaction Scale 
The original form of the scale developed by Diener et al. (1985), is a single factor, 5-item, and 7-point Likert-type. Each item is 
evaluated according to a 7-graded response system (1 = Strongly Disagree, 7 = Strongly Agree). Diener et al. (1985) found the 
Cronbach alpha value of the scale's reliability as .87 and the criterion-related validity as .82 in the original study. The related 
scale was previously adapted to Turkish by Köker (1991) and 7-item is used as a rating by various researchers in Turkey. Köker 
(1991) found that the test-retest consistency coefficient of the scale, which was applied three weeks apart, was 0.85. Yetim 
(1991) calculated the corrected split-half value as 75 and Kuder Richardson-20 as 79. The test-retest reliability coefficient of the 
scale and 85 item-test correlation coefficients are between 71 and 80 (Yetim, 1991). In the reliability study conducted within the 
scope of this study, the internal consistency coefficient of the Life Satisfaction Scale was found as 91. 
 
Competitive State Anxiety Inventory 
 
The Competitive State Anxiety Inventory-2 CSAI-2 is one of the scales used to measure pre-competition anxiety in the field of 
sports psychology. The inventory, which was developed by Martens et al. To measure cognitive anxiety, somatic anxiety, and 
self-confidence, consists of three subscales and 27 items. Judgments are made according to 4 evaluation steps. CSAI-2 was 
adapted to Turkey by Koruç (1998). The test-retest reliability coefficients of the scale performed one month apart, were 
calculated as .96 for cognitive anxiety, .93 for somatic anxiety, and .95 for self-confidence. As the competition approached, 
anxiety started to increase. While there was a correlation at the level of .56, .67, .54, respectively, in the measurements made 
two weeks apart, a correlation was found at the level of .23, .22, .32 two days before the competition. This finding gives 
information about the stability of the tool based on time and also gives information about its validity. During the adaptation of 
the scale to Turkish, item analysis and factor analysis were also performed. The results of the factor analysis performed to test 
the construct validity of the scale show that the factor loads varied between .68 and .98 for the cognitive anxiety sub-dimension, 
.69 and .98 for the somatic anxiety sub-dimension, and .75 and .97 for the self-confidence sub-dimension. In the reliability studies 
conducted within the scope of this study, it was observed that the internal consistency coefficients of the Competitive State 
Anxiety Inventory were .78 for cognitive anxiety, .81 for somatic anxiety, and .88 for self-confidence. 
 
Analysis of the Data 
The data were analyzed statistically. Kolmogorov Smirnov's value of life satisfaction scale and general self-efficacy scale sub-
dimension scores were not found significant as a result of the normality test (p> .05). While the distribution was found to be 
normal as a result of the normality test, the Independent Groups T-test for paired comparisons and the Pearson Correlation 
Coefficient were used to look at the relationship status. 
 
FINDINGS 

Table 1. Comparison of the state anxiety scores of the study group in terms of gender 
Score Category n  Std d.  t Test 

t Sd P 
Cognitive Anxiety Woman 46 20,34 4,45 ,72 ,146 78 ,88 

Man 51 20,21 3,33 ,51 
Somatic Anxiety Woman 46 18,15 3,83 ,62 1,25 78 ,21 

Man 51 17,14 3,43 ,53 
Self-Confidence Woman 46 27,71 4,94 ,80 1,15 78 ,25 

Man 51 26,26 6,16 ,95 
 
 
When Table 1 was examined, no statistically significant difference was found in the cognitive anxiety, somatic anxiety and self-
confidence levels of the sample group participating in the study according to the gender category variable (p>, 05). 
 
Table 2.The relationship between the state anxiety scores of the female tennis players in the study group and 
their life satisfaction scores 
 

 Life Satisfaction 
Cognitive Anxiety -,198* 
Somatic Anxiety -,045 
Self-Confidence  ,083 
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*p<,05 
When Table 2 is examined, a significant negative relationship was found between the life satisfaction of female tennis players and 
the cognitive anxiety sub-dimension of the inventory (p <.05; r = -, 198). There was no relationship between somatic anxiety and 
self-confidence sub-dimensions and life satisfaction scores (p>, 05). 
 
Table 3.The relationship between the state anxiety scores of the male tennis players in the study group and 
their life satisfaction scores 

 Life Satisfaction 
Cognitive Anxiety -,088 
Somatic Anxiety -,070 
Self-Confidence  ,103 

 
When Table 3 is examined, no relationship was found between male tennis players' life satisfaction and state anxiety scores (p>, 
05). 
 
DISCUSSION  
 
The aim of this study is to examine the relationship between tennis players' state anxiety (somatic anxiety, cognitive anxiety, and 
self-confidence) and their life satisfaction. No statistically significant difference was found in the cognitive anxiety, somatic 
anxiety, and self-confidence levels of the participating sample group according to the gender category variable. A significant 
negative relationship was found between the life satisfaction of female tennis players and the cognitive anxiety sub-dimension of 
the inventory. No relationship was found between somatic anxiety and self-confidence sub-dimensions and life satisfaction 
scores. There was no relationship between male tennis players' life satisfaction and state anxiety scores. Based on the results of 
the research showing that anxiety harms life satisfaction, the inference that individuals with high levels of stress control will have 
higher life satisfaction levels supports the positive and direct effect of this study on life satisfaction. In addition, this study seems 
to be compatible with Deniz's (2006) finding that there is a positive relationship between anxiety and life satisfaction.  
 
When the literature is examined, there are studies that men have high life satisfaction, women have high life satisfaction levels. 25  
and there is no difference according to gender. 25 In a study conducted by Tümkaya, Çelik, and Aybek (2011) on 274 high school 
students, it is stated that life satisfaction does not differ according to gender. It has been demonstrated that demographic 
variables and gender have little effect on life satisfaction during adolescence and childhood. 18 Different societies and different 
research group structures are thought to cause different results in the literature and the result in the research.It is known that 
moderate anxiety as a state of general arousal is preparatory, triggering, and functional factor in coping with stressors.1  In other 
words, it's not neurotic anxiety in dealing with any stressor; state anxiety is required. In this context, when life satisfaction is 
evaluated as discussed. 3 It becomes necessary in daily life, in accepting the difficulties of life and in coping with the stressors 
involved in reaching desired goals. On the other hand, considering Meulemann's (2001) approach to life satisfaction, it means 
that the individual generally evaluates his/her life, evaluates the stressors he/she encounters in his life, and the positive and 
negative results he receives after the events. In this context, tennis players are likely to experience state anxiety in parallel with 
their other experiences at the time of the assessment. In addition, since the instantaneous anxiety experienced by tennis players 
has a triggering and preparatory function to cope with the stressors they encounter, the anxiety in question may have a positive 
effect on their evaluation of their lives as a factor that increases their coping success. In other words, life satisfaction is 
important as a driving force for the individual to direct his / her goals.  
 
CONCLUSION 
The most important contribution of the study to sports sciences is the study of anxiety and life satisfaction in sports and the 
demonstration of these relationships. In addition, it is seen that studies on anxiety and life satisfaction in the literature. For these 
two reasons, it is predicted that this research will be a reference. In addition, it is thought that the results of the research will 
benefit practitioner sports psychologists. In future studies, it will be more useful to conduct research not only on the individual 
but also on team sports. It is thought that examining the relationship between anxiety and other parameters of life satisfaction 
will be useful for future studies. 
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ABSTRACT 
 
This research aims to examine the nomophobia levels of individuals who study sports in youth centers in terms of some 
variables. 106 individuals, 69 females and 47 males, voluntarily participated in the study. As a data collection tool in the research, 
it was developed by Yildirim and Correira (2015) and Yildirim et al. "Nomophobia Scale (NMP-Q)" and "Personal Information 
Form" developed by the researcher were used. As a result of the tests, a t-test was applied to binary data groups with normal 
distribution, and One -Way Anova test was used to analyze data sets with three or more groups. Descriptive statistical analyzes 
are also tabulated. SPSS package program was used in the analysis of the data obtained. As a result of the research, it was 
determined that the average score of the students on the nomophobia scale was medium. On the other hand, it was understood 
that variables such as age, gender, power bank carrying status, playing games and watching movies were not effective on 
students' nomophobia  
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INTRODUCTION 
 
With the social change we live in, the technological development that is the locomotive of this change is moving at a dizzying 
speed. It can be said that the technologically developing communication sector has produced numerous products and equipment 
to improve the living standards of people. Today, internet-based smart devices developed in parallel with the changes in the 
technology field caused global transformations in the society1. It can be predicted that this transformation directly affects the 
way people communicate and how they use technological products. Defining addiction to mobile phones as a new form of 
addiction, nomophobia is an abbreviation of the English word "No Mobile Phone Phobia" which means fear of staying away from 
the phone2. Also nomophobia; It is frequently encountered as a disease of the age of technology that arises due to the lack of 
anxiety and restlessness caused by the lack of smart devices such as a tablet, mobile phone, computer3.The developments in the 
Internet, communication and information technologies have made mobile phones an important part of individuals' lives today. 
Today, the use of mobile phones, especially the use of smartphones, is becoming more and more widespread in both developed 
and developing countries4. Smartphones, which outperform mobile phones in terms of their advanced capacities, constantly 
updated operating systems and computing power, have become attractive to millions of people5.According to TÜİK data in 
2019; the Internet usage rate of individuals aged 16-74 was found to be 75.3 percent. This rate was announced as 72.9 percent in 
2018. While internet usage rates were 81.8 percent for men, this rate was 68.9 percent for women. According to the results of 
the household information technology use survey, 88.3 percent of the households had access to the internet from home. This 
rate was 83.8 percent in the previous year. The proportion of individuals in the 16-74 age group, who order or purchase goods 
or services for personal use over the Internet, was 34.1 percent in the 12 months months covering April 2018 and March 2019. 
This rate was 29.3 percent in the same period of the previous year6.Young people had the opportunity to realize new belongings 
on the internet with their search for innovation, their desire for freedom, the identity they could hide, and their identity they did 
not have to bear any responsibility away from social pressures7. A call for “stay at home” has been made by the people who are 
in charge of the coronavirus (Covid-19) epidemic, which took place recently and affected the world together with our country. 
Within the scope of these measures; In our country, restrictions were introduced for individuals aged 65 and over in the risk 
group. In addition to these measures, individuals under the age of 20 were restricted from going out onto the streets. As such, it 
is not sincere for young people to increase the amount of time they spend with their smartphones during their stay. In the 
continuation of this increasing period, it is thought that the homophobic tendencies that may occur in young people may have 
increased.Although studies on nomophobia are increasing day by day, when the studies that present possible relations are 
revealed, loneliness,8 decrease in academic success,9 excessive internet use10 It has been revealed that there is a relationship 
between nomophobia, low levels of self-esteem8 low self-esteem,11 and low well-being.11 Curiosity and interest in communication 
and information technologies of young people, which are easier to adapt to changes, increase the consumption of vehicles with 
higher functions such as smartphones.12,13 Considering the above studies, there are many types of research on nomophobia on 
adolescents and university students. It is seen that there is a need to determine the nomophobia levels of the youth center 
members who are in the scope of the research and evaluate their free time with sports activities. Considering the close interest 
of young people in technological development and recent research, it can be said that the level of nomophobia of individuals 
studying in youth centers should be investigated. The aim of this study is to examine the nomophobia levels of individuals who 
study sports in youth centers in terms of some variables. 
 

METHODS 
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Research model 
The model of the research is the general screening model. The purpose of the general screening model is to describe an existing 
situation14. Screening model in terms of social sciences; The most common types of research are survey or subway, research 
models. They are also reviews that try to describe and explain what events, objects, assets, institutions, groups and various areas 
are. Also, researches aimed at determining the attitudes, beliefs, opinions, behaviors, expectations and characteristics of 
individuals in certain positions with the help of surveys are called screening research15,16.  
 
Research group 
The study group of the research consisted of 120 volunteers who were carried out within the scope of Malatya Youth Centers 
in the 2019-2020 season and continue their sports activities. A total of 116 individuals were included in the study, including 69 
women and 47 men who completed the surveys completely and seamlessly. A typical sampling method and a working group 
were formed with the typical situation17. Within the scope of Youth Centers, there are approximately 3000 people who 
continue their activities such as values education, innovation, personal development, social sciences, language education and fine 
arts along with sportive activities. Members participating in sports activities are evaluated within the scope of an individual 
(wrestling, traditional archery, court tennis) and team sports (table tennis, athletics and folk dances). In some of these branches, 
work is carried out every weekday, while in others, 2 or 3 days a week are carried out. 
 
Data collection tools 
Yıldırım, Sumuer, Adnan, and Yıldırım18, developed by Yıldırım and Correia19,  as a data collection tool to measure the 
nomophobia (telephone addiction) levels of members who continue sports activities at Malatya Youth Centers in terms of some 
variables. "Nomophobia Scale" made by. The “Nomophobia Scale” was developed to measure the level of dependence of 
individuals on the phone; It has a 7-point Likert-type structure with 20 items. Individuals evaluate the extent to which they agree 
with the statements in the items, on the seven-digit scales, and a single nomophobia score is obtained by summing the numerical 
values marked for the items. The lowest score that can be obtained from each item is 1 and the highest score is 7. The lowest 
points that can be obtained from the nomophobia scale are 20, the highest is 140 points, and the high scores are accepted as a 
strong dependency indicator. In the reliability calculation for this study, Cronbach Alpha ”internal consistency coefficient was 
calculated as .92. In this case, the scale can be said to be “quite reliable”20. Individuals get 20 to 140 points from the scale, 20 to 
60 points indicate low-level nomophobia, 60-100 is medium, and 100-140 points to high-level nomophobia, while 20 points show 
that there is no homophobic behavior in the individual19. 
 
Data analysis 
After the data collection process has been completed, all the data obtained have been made ready for the necessary statistical 
procedures and a statistical package program has been used. Kolmogorov-Smirnov test was applied to test the normality of the 
data and it was determined that the data showed normal distribution. One-Way Variance Analysis (ANOVA) and Independent 
Samples t-test were used to analyze the data. To see the information distributions related to demographic features, percentage 
analyzes were made. For type 1 error, α = 0.05 level was taken. Parametric test procedures were applied since the data 
obtained before performing statistical operations related to the data of the research were intermittent scale data, normal 
distribution and variance value were equal. To describe the data about the personal characteristics of the participants; standard 
deviation and frequency are used on the face. Independent groups t-test was used to determine whether the nomophobia levels 
of the members attending the youth centers differ according to the variables of gender, power bank transport, playing, movie-TV 
series, and ANOVA (One-Way Anova) test was used to determine whether the nomophobia levels of the members differ 
according to the age variable. 
 
RESULTS  
 

Table 1: Data on total scores from nomophobia scale  

        Total 
N               XX            SS          Min.          Max.  
       116  62,50        25,93        20       131  

 
When Table 1 is analyzed, the average score of the 116 individuals who participated in the research was 62.50; the standard 
deviation is 25.93; the lowest score from the scale is 20 and the highest score is 131. 
 

Table 2: Findings regarding demographic characteristics of ındividuals participating in the research 
     
Variables Grups f %  

Age 

15-20 age 89 76,7  
21-25 age 20 17,2  
  26 and over 7 6  

 
Total 116 100,0  

Gender 
Women 69 59,5  
Men 47 40,5  

 Total 116 100,0  
 Yes 28 24,1  
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Powerbank Transport Case No 88 75,9  
     
 Total 116 100,0  

Game Playing Case From Mobile Phone 
Yes 43 37,1  
No 73 62,9  
Total 116 100,0  

Watching case movie- series Programs from Mobile Phone 
Yes 63 54,3  
No 53 45,7  

 Total 116 100,0  
 
Looking at Table 2, it was determined that a large part of the individuals participating in the study were in the 15-20 (76.7%) age 
range. In addition, when the gender variable was examined, 69 participants (59.5%) were female and 47 participants (40.5%) 
were male; According to power bank carrying status, 28 of the participants (24.1) said yes and 88 (75.9) said no; When the game 
play on the mobile phone is examined, 43 (37.1) of the individuals participating in the research said yes, and 73 (62.9) said no; 
Considering the situation of watching movies and TV series on mobile phones, it is seen that 63 (54.3) of the participating 
individuals said yes and 53 (45.7) said no. In addition, normal distribution assumptions were taken into account for the analysis of 
groups and categories21. 
 

Table 3: One-way analysis of variance (Anova) results of nomo-phobia points between groups in age variable 
Source of Variance Total of Squares df Average of Squares F p Significant Difference 
Between Groups 1421,710 2 710,855 1,058 ,351 - 
In Groups 75915,282 113 671,817    
Total 77336,991 115     
  

Thus, as a result of Kolmogorov-Smirnov and Shapiro-Wilk Tests (p> .05), it was determined that the data met the parametric 
test conditions. Thus, One Way Variance Analysis (ANOVA), one of the Parametric tests, was used for data analysis. Three 
different age groups consisting of 116 people; groups formed according to their ages and the averages of nomophobia scores 
were compared with one-way analysis of variance for unrelated samples. The average score of the individuals between the ages 
of 15-20 (X15-20 = 62.48), the average score of the individuals between the ages of 21-25 (X21-25 = 58.30) and no statistically 
significant difference was observed between the mean score (X26-above=74,8571) of individuals aged 26 and over [F (2- 113) =0, 926; 
p>.05]. 
 

Table 4: T-test analysis results of nomo-phobia points between groups in gender variable 
Groups N XX S df t p 
Women 69 62,08 27,34        114       ,211       0,833 
Men 47 63,12 23,98    

 
As a result of the normality test (Kolmogorov-Smirnov) (p> .05), it was understood that the data met the parametric test 
conditions. Therefore, Independent Samples t-test, one of the Parametric tests, was used for data analysis. In a group of 116 
people consisting of 47 men and 69 women, according to the result of the t test performed to reveal whether there is a 
significant difference between the mean scores of women and men; No statistically significant difference was observed between 
women's scores (X: 62.08) and men's scores (X: 63.12) (t (114); 0.211, p> .05]. It can be said that gender does not have a 
significant effect on nomophobia scores among the groups subject to the study. 
 

Table 5: T- test analysis results of nomo-phobia points between groups according to powerbank carrying status

Groups N XX S       df       t         p 
Yes 28 64,9286 27,37 114 ,565 0,573 
No 88 61,7386 25,57    

 
As a result of the normality test (Kolmogorov-Smirnov) (p> .05), it was understood that the data met the parametric test 
conditions. Therefore, Independent Samples t-test, one of the parametric tests, was used for data analysis. According to 
Powerbank carrying status, there is a group of 116 people consisting of 88 who do not carry 28. No statistically significant 
difference was observed between the scores of those carrying (X: 64,9286) and those of those who did not (X: 61,7386) [t (114), 
565, p> .05]. It can be said that Powerbank carrying status does not have a significant effect on nomophobia scores among the 
groups subject to the research. 
 

Table 6: T-test analysis results of nomo-phobia points between groups according to playing status 
Groups N Rank Average Rank Total U p 
Yes 43 64,28 2764 1321 0,155 
No 73 55,10 4022   
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As a result of the normality test (Kolmogorov-Smirnov) (p <.05), it was understood that the data did not meet the parametric 
test conditions, so Mann Whitney U, one of the non-parametric tests, was used for data analysis. There is a group of 116 people 
who answer 43 yes 73 no depending on the situation of playing. According to the results of Mann Whitney U test conducted to 
reveal whether there is a significant difference between the nomophobia score averages of those who play and do not play; No 
statistically significant difference was observed between those who played (Median: 73) and those who did not (Median: 58) (U = 
1321, p> 0.05). It can be said that the playing status in this group has no significant effect on the nomophobia scores of the 
research. 
 

Table 7: T -test analysis results of nomophobia scores between groups according to movie-tv series status 
Groups N XX S df t p 
Yes 63 62,88 25,43         114     ,171      ,864 
No 53 62,05 26,74    

 
As a result of the normality test (Kolmogorov-Smirnov) (p> .05), it was understood that the data met the parametric test 
conditions. Therefore, the Independent Samples t-test, one of the parametric tests, was used for data analysis. There is a group 
of 116 people consisting of 53 watching and 63 watching and not watching movie-series. According to the results of the t test 
performed to reveal whether there is a significant difference between the nomophobia score averages of those who watched 
and did not watch the movie-series; No statistically significant difference was observed between the scores of the followers (X: 
62.88) and those of the non-followers (X: 62.05) [t (114); 0.171, p> .05]. It can be said that the situation of watching movies and 
series do not have a significant effect on nomophobia scores among the groups subject to the research. 
 
DISCUSSION 
In this study, it was aimed to examine the nomophobia levels of individuals attending the youth center in terms of some 
variables. In this section, the findings obtained in the research are discussed with the findings of the current studies in the 
literature.The nomophobia levels of the individuals attending the youth center were found to be moderate according to Yıldırım 
and Correia19 (x ̄ = 62.50). Burucuoğlu22 found that the scores obtained from nomophobia levels were above the average of the 
scale in his study with vocational school students. Gezgin, Șumuer, Arslan, and Yıldırım23 determined that their nomophobia level 
scores were above average in their research with prospective teachers. Akıllı and Gezgin24 found that the nomophobia levels of 
the students were above average in their research. Having examined the nomophobia levels of social network users, Gezgin and 
Șahin25 found that social network users' nomophobia levels were above the average according to the average score obtained 
from the nomophobia scale. In the light of current findings, it was found that there was no significant difference in nomophobia 
levels according to the age variable of the individuals participating in the study (p <0.05). Öz and Tortop26 found that there is no 
significant difference between the age variable and the homophobic tendency levels of the students in the scientific research they 
conducted on university students. This research finding supports the current research finding. Gezgin et al.23 stated in a scientific 
study conducted by pre-service teachers to determine the nomophobic tendency levels, there was a significant difference 
according to the age variable and the nomophobic tendency levels decreased as the age variable increased. Ercan and Tekin27 
found that physical education and sports teachers' nomophobia levels were higher than that of older teachers. In their study, 
Bülbül and Tunç28 obtained a conclusion that the age variable was effective on telephone addiction. In a study conducted by Park, 
Kim, Shon, and Shim29, they stated that the nomophobic tendency levels of the participants differed according to the age variable. 
Kartal, İnan and Murathan30 examined the nomophobia levels of physical education and sports school students and found a 
significant gender difference. These research findings contradict the current research finding.It was concluded that there was no 
significant difference in the nomophobia levels of the individuals participating in the study according to the gender variable (p 
<0.05). Öz and Tortop26 found that there was no significant difference between the gender variable and the nomophobic 
tendency levels of the students in their scientific research on university students. Adnan and Gezgin 31, in a scientific study 
conducted on university students, concluded that there was no significant difference between students' gender status and 
nomophobia levels. Similarly, Dixit et al.2 concluded that there is no significant difference between the nomophobic tendency 
levels of men and women in a study they conducted on medical students in India. Uysal, Özen and Madenoğlu32 stated that in a 
study they conducted on students, there was no significant difference between the students' gender status and nomophobic 
tendency levels. These research findings support the current research findings. In their scientific research, Ercan and Tekin27 
concluded that male physical education teachers have higher levels of nomophobia than female physical education teachers. 
Burucuoğlu22 concluded that female participants showed a higher level of homophobic tendency compared to male participants 
in a study conducted by vocational college students on their nomophobia levels. In a study conducted by Erdem et al.9 on 
university students and public transportation sector employees, they concluded that women participating in the study showed a 
higher level of homophobic tendency compared to male participants. Özdemir et al.11, in their study on university students, 
concluded that male students show more homophobic tendency compared to female students, and there is a significant 
difference between gender variable and homophobic tendency level. It is possible to come across other studies in the literature 
that indicate that the nomophobic trend differs according to the gender variable18,25,30,33–38. These research findings contradict the 
existing research findings.It was determined that there was no significant difference in nomophobia levels according to the 
powerbank transport status variable of the individuals participating in the study (p <0.05). However, in the research, it was 
found that the individuals with powerbank had higher levels of homophobic tendency (x̄ = 64.92) than those who did not carry 
powerbank (x̄ = 61.73). Similarly, in a study conducted by Sarıkaya39 on associate degree students, it was concluded that the 
nomofobi score averages (x ̄ = 58.55) of the students carrying a charger were significantly higher than the average scores of the 
students who did not (x̄ = 48.16). This research finding supports the current research finding. In this case, it can be said that 
individuals who need to have a power bank or a charger with them have a higher level of nomophobic tendency.It was 
determined that there was no significant difference in the levels of nomophobia according to the variables of gameplay and 
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movie-series watching status of the individuals participating in the study (p <0.05). However, the average of the homophobic 
tendency levels of the individuals who play games (x ̄ = 64.28) and watch the movie-series (x ̄ = 62.88), do not play games (x ̄ = 
55.10) and do not watch the movies-series (x ̄ = 62.05). It has been determined that it is higher than individuals. In a study 
conducted by Sarıkaya39 on associate students, it was found that the students who use the smartphone to play games and use it 
to connect to social networks have high average homophobic tendency levels. This research finding supports the current 
research finding, especially digital games and netflix etc. As a result of the adaptation of movie series applications to mobile 
platforms, it can be explained by the fact that it allows the use of movies, series, games and social media applications intensely on 
smart phones, thereby increasing the dependence on the phone even more. As a result, it was determined that the individuals 
who attend the youth center have moderate levels of nomophobia (x ̄ = 62.50). These scores were examined within the variables 
such as age, gender, powerbank carrying status, playing games and watching movies and it was determined that there was no 
significant difference. 
 
CONCLUSION 
It can be said that the variables of age, gender, powerbank transport status, game play and movie series watching status are not 
effective at the nomophobic trend level. 
Regarding the study; 
• Educationals working in youth centers should raise the awareness of students about the use of smart phones, 
• Educationals working in youth centers should guide students about smartphone addiction, 
• Recommendations such as organizing presentation programs for parents for the use of smart phones of the relevant 
educationals and managers in youth centers can be made. 
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ABSTRACT 
 
This study aims to investigate the effect of the fifth finger between adduction and abduction muscle strength according to the 
way athletes and sedentary mobile phones hold. 154 participants were included in the study. The participants were asked 
whether they were using mobile phones with one hand or both hands. The manual muscle test was performed by the 
physiotherapist. The statistical analysis of the data obtained was made with the SPSS 19.0 package program. A statistically 
significant difference was found between the abduction force of the fifth finger on the dominant side of the athlete and sedentary 
participants holding a mobile phone with one hand (p<0.05).The abduction force of the dominant side fifth finger was compared 
according to the ways of sedentary cell phone holding, statistical significance was found (p<0.05). When the strengths of the 
athletes were compared according to their way of holding the cell phone, no statistical significance was found (p> 0.05). When 
using sedentary mobile phones with one hand, the abduction force of the fifth finger was found to be higher than the athletes. 
Due to the exercise programs of athletes, strong similarities can be accepted bilaterally. However, the use of mobile phones 
with one hand as a result of mobile phones reveals the power difference. Sedentary people should turn to use phones with two 
hands. Besides, it is thought that they can eliminate force imbalance by doing bilateral exercises. 
 
KEYWORDS: Mobile phone, sport, sedentary, muscle power, muscle test. 
 
İNTRODUCTİON 
Technological developments bringing innovations to human life are included with modernization. These technological 
developments have become an integral part of human life over time. It can be said that one of these developments is the 
internet. The Internet is defined as a globally expanding communication network that connects many large and small computers 
all over the world. The usage of the internet is increasing day by day because it facilitates our lives and helps us provide easy 
access to information. In addition to these facilities, it also brings with it many problems arising from its frequent use. In addition 
to facilitating communication, it has also led to internet addiction caused by its excessive use and which we can say as a new type 
of addiction.1,2 A network that can be easily accessed with only a computer or a phone from all over the world has provided 
information that every person can easily reach, and it is easier to communicate with each other.3-5 phones have become an 
indispensable part of our lives. These phones, which are in the hands of people from all walks of life in society and which can be 
considered as one of the most important inventions, provide an easy communication opportunity.5,6 The ages of smartphone 
users range from students to workers and the elderly.7In parallel with the increase in smartphone use, concerns about the 
musculoskeletal system problems associated with smartphone use have also increased. An epidemiological study of smartphone 
users in the Republic of Korea found that 18.8% of smartphone users experience symptoms of the musculoskeletal system in at 
least one body part.8 Especially in the neck, upper body, and upper extremity. In another Korean study involving smartphone 
users, has been reported to be the neck of the most painful body region using a smartphone (55.8%).9 Similarly, showed that 
neck pain is the most common musculoskeletal disorder in people who use smartphones. Besides, cross-sectional studies have 
reported that neck and/or shoulder symptoms have the highest prevalence rates between 26.3% and 60% among mobile touch 
screen devices.10.11It shows that the physical risk factors associated with neck musculoskeletal disorders include strange 
postures.12,13 Long-term use of the smartphone can cause various musculoskeletal problems.14 In particular, smartphone use can 
promote strange postures. A previous study in Thailand found that the majority of smartphone users reporting musculoskeletal 
disorders adopt upper body positions: neck flexion (82.74%), shoulder protrusion (56.61%), elbow flexion (65.16%), wrist during 
switching and hand flexion (22.40%) and wrist and hand supination (21.62%) to support the device. Researchers also reported 
upper back flexion (67.50%) and lower back flexion (43.23%) positions during smartphone use. These strange postures can affect 
soft tissues (for example, it can compress muscles and ligaments, irritated tendons, nerves) leading to musculoskeletal 
discomfort.4-10 Due to smartphones, it provides easy access to the internet from anywhere where there is an internet 
connection with the feature of wireless networks, and offers the opportunity to perform the operations performed on the 
computer via a smartphone. Since these advantages of smartphones make our lives easier and include the features of computers, 
the number of users is increasing day by day. Besides making smartphones an important communication tool by facilitating our 
lives, excessive use brings with it different disadvantages and new addictions.4,5,15 Too much use of smartphones brings to mind 
the term “addiction” and people who do not drop their phones around us are increasing day by day.14-16Problems arising due to 
the increase in the frequency of using smartphones; headache, insomnia, fatigue, tension, dizziness, eye disorders, decreased 
face-to-face communication, and consequently reduced socialization and lack of concentration.15,17,18 It has been revealed by 
studies that it causes wrist and thumb pain, as well as musculoskeletal disorders such as head and neck pain with common 
use.18,19Joints, face physical loads such as repetitive thumb movements and neck flexion, depending on the use of the 
smartphone.2-4 Arthritis is defined in the forearm and thumb, especially tendinitis, tenosynovitis, and first joint.5,8,20 As the first 
cause of carpometacarpal joint arthritis, studies are showing that repeated use of the phone is loaded on one thumb using one 
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hand.19-21 In studies conducted on young people, there were problems with the musculoskeletal system especially in the neck and 
upper extremities due to excessive use of smartphones. People with and without symptoms of musculoskeletal systems were 
compared and it was observed that there were differences in telephone messaging, posture, messaging style, and muscle activity. 
It has been determined that people with musculoskeletal problems have flexed the neck area without supporting their arms 
while using the telephone. This causes static loading on the neck and shoulders.5,6,9,20 Studies show the results of the pain in the 
neck, upper back, shoulder, hand, and thumb, as well as the symptoms of the musculoskeletal system due to the use of the 
smartphone. The reason for this is stated as static loading, wrong posture and excessive use caused by the devices being held for 
a long time. Due to poor and frequent use of the wrist, it has been associated with osteoarthritis and de Quervain tenosynovitis 
in the first joint, causing pain.5,6,21Pain arises due to frequent use of the wrist and thumb. On the hands and thumb of the side 
where the users of the smartphones provide the use of keys, the activity-related pain is more. Besides, studies show that 
repeated thumb movements due to excessive phone usage cause thickening of the flexor pollicis longus (FPL) tendon, and this 
thickening is parallel to the number of messages sent monthly.11,12,22,23Skeletal muscle has a remarkable ability to adapt to various 
physiological conditions. One of the main functions of the skeletal muscle is to produce mechanical force to support the body 
posture and facilitate a wide range of movements. Skeletal muscle shows high excitability and can adapt the contractile 
composition and metabolic properties in response to several physiological conditions, including exercise. These adaptations are 
reflected by changes in muscle size, fiber type distribution, contraction speed, strength production and endurance capacity, 
which are the result of the functional demands of contractile activity. Of course, some studies reveal that the side that provides 
rough and motor grip forces messaging is higher in the hand, while some studies show that there is no difference between both 
hands.18,22-24 Muscle strength is the data performed and revealed according to several test conditions according to the personality 
classification of functionality, disability, and health. Factors affecting muscle strength; nutritional, physical activity, aging, trauma, 
long periods of inactivity, repetitive work. It is thought that being able to do physical activity, which is one of these factors, may 
cause an increase in strength in the muscle group studied. Also, the muscles working in the same position for a long time show a 
decrease in the number of contractions after a while. Intracellular signaling mechanisms that alter skeletal muscle function in 
response to exercise are regulated by disruptions in muscle cell homeostasis, including changes in tissue perfusion, oxygen 
tension, redox status, calcium (Ca2+) dynamics and changes in ATP. With the help of nerves, the motor is transmitted to the 
units. As a result of this impulse, acetylcholine is released and cation channels are opened and the muscle structure becomes 
depolarized. This depolarized condition is transmitted by the tubules of the T across the muscular membrane. As a result of this 
chain event, the dihydropyridine channels stimulate the rhinodine receptors in the sarcoplasmic reticulum and calcium channels 
open. Ca+ s adheres to troponin C, allowing the area where myosin will come into contact with actin. As a result of this event, 
actin-myosin combines, and contraction occurs. Energy and Ca+ continuity is an important issue during this contraction. Muscles 
need to relax because there is no energy and Ca+ in the muscle that can continue to be contracted for a long time.15,18,19,24,29,30,31 

As a result of relaxation, time is needed to renew the energy spent in the muscle structure. Although muscle contraction takes 
place during this rest period, there will be no contraction at the full level and there will be a decrease in contraction force. 
Therefore, in the case of doing the same work for a long time, if the muscle strength is not preferred over time and different 
contraction positions are preferred, there may be injuries in the muscle structure and a decrease in strength. In this study, the 
physiological process shown by the muscle during and after contraction may be affected by the use of the phone. During the use 
of mobile phones, individuals exercise their muscles in the same position for a long time and continuously. However, the fingers 
used during the mobile phone vary according to the way the phone is held and the fingers used. It is the 5th Finger that remains 
in a particularly stiff state during use and is affected by exposure to a different position than the anatomical position of the 
muscles. As a result, it is thought that muscle strength may be affected while performing abduction and adduction movements. 
Muscle strength evaluation methods; There are manual muscle tests, field tests, hand-held dynamometer and hand-grip 
dynamometer, isokinetic and fixed dynamometers, and individuals' strength tests. These methods have their explanation and 
limitations. Manual muscle testing is a method that has been used for many years. To determine the strength of a movement is a 
method created by palpation within the framework of criteria such as gravity, position, and resistance. When the normal joint is 
completed throughout the range of motion, resistance is desired at the end of the movement, and it is desired to maintain this 
position. The criteria and groupings obtained by this method are related. (reference). In this force evaluation, scoring is taken 
according to the resistance and ability to move. 5,9,12 As this score increases, the muscle becomes stronger. In the literature, the 
study involving muscle strength for these conditions has been very limited. Therefore, the main purpose of the study is to 
examine the way the mobile phone is held and the effect of sports on the force of the 5th Finger in hand while performing 
abduction and adduction movements.14,19,21-24 

 

MATERİALS AND METHODS 
Participants consisting of 154 sports and sedentary people were noted according to the way they hold their phones. Then, the 
strength of the muscles that perform abduction and adduction movement of the 5th finger was performed bilaterally by the 
manual muscle test method. The participants were asked if they had any injury or surgical history. The manual muscle test 
method was done by the physiotherapist. It was also done when the participants were not tired. The test method is in the sitting 
position and hands are on the table, the elbow is in the normal position. Meanwhile, the individual is asked to move his 5th 
finger in the direction of abduction and is asked to maintain his position by applying resistance at the endpoint of the movement. 
The same process is done in the adduction movement. The values obtained from this bilateral test were noted. As the obtained 
muscle strength scoring increases, the analysis was made considering the muscle is stronger. The participants were divided into 
two groups of athletes and sedentary. The forces in the abduction and adduction movement of the fifth finger in the hand were 
measured. The way of holding the mobile phone was questioned. The study included double-handed and single-handed forms. A 
consent form was signed from the participants stating that they participated in the study voluntarily. Statistical analysis was done 
using SPSS 19.0 package program. Descriptive criteria such as standard deviation and mean were analyzed in the analysis of the 
data. In statistical analysis, the Chi-Square test was used, and parametric tests (Student t, One Way ANOVA) were used for data 
that fit the normal distribution. 
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RESULTS  
The number of athletes is 65, the average age is 22.78 ± 2.758 years, and their body weight is 71.45 ± 11.911 kg. There are 89 
sedentary participants. Their average age is 21.61 ± 3.128 years and body weight is 64.64 ± 12.384 kg. (Table 1)  
 
Table 1: Analysis of the statistical data of the participants 

 Athlete (n = 65) Sedentary (n = 89) 
Mean ± SD Mean ± SD 

Age 22,78 ± 2,758 21,61 ± 3,128 
Height 175,00 ± 8,786 168,73 ± 8,674 
Body weight 71,45 ± 11,911 64,64 ±12,384 

 
While the number of athletes using mobile phones with two hands is 24 people, 41 people are using mobile phones with one 
hand. While the number of sedentary people using mobile phones with two hands is 44, the number of people using mobile 
phones with one hand is 45. (Table 2) 
 
Table 2: Analysis of the participants according to the way they hold the mobile phone 

Holding The Mobile Phone Athlete 
(n = 65) 

Sedentary 
(n = 89) 

One Hand 41 45 
Two Hands 24 44 

 
When the dominant side adduction force of the sportsmen and sedentary people holding the mobile phone with both hands was 
examined, no statistical significance was found between the groups (p>0.05). When the dominant side abduction force was 
examined between the groups, no statistical significance was found between the groups (p>0.05). Similar results, no statistical 
significance was found when analyzing the nondominant side abduction force between the groups (p>0.05). When the non-
dominant side adduction force was examined between the groups, no statistical significance was found (p>0.05). (Table 3) 
 
Table 3: Comparison of muscle strength of athletes and sedentary people holding the mobile phone with both hands 

Muscle Strength Athlete (n=24) Sedentary (n=44) P 
Mean ±SD Mean ±SD 

Dominant abduction force 8,33±1,435 7,95±1,446 0,304 
Non-dominant abduction force 7,58±1,558 8,16±1,311 0,110 
Dominant abduction force 5,92±1,792 5,52±1,785 0,388 
Non-dominant adduction force 5,67±2,036 5,23±1,553 0,322 

p<0,05 
A statistically significant difference was found between the abduction force of the fifth finger on the dominant side of the athlete 
and sedentary participants holding a mobile phone with one hand (p <0.05). Non-dominant side abduction force was found to be 
statistically significant between the two groups (p <0.05). The fifth finger adduction force on the dominant side was found 
statistically significant between athletes and sedentary (p <0.05). However, when the adduction force of the non-dominant side 
was examined, no statistical significance was found between the two groups (p> 0.05). (Table 4) 
 
Table 4: Comparison of the muscle strength of athletes and sedentary people holding the mobile phone with one hand 

Muscle Strength Athlete (n=41) Sedentary (n=45) P 
Mean ± SD Mean ± SD 

Dominant abduction force 7,73±1,597 8,64±1,401 0,006a 

Non-dominant abduction force 7,85±1,621 8,69±1,443 0,013a 
Dominant abduction force 6,32±1,604 5,53±1,841 0,039a 

Non-dominant adduction force 5,88±1,887 5,16±,731 0,068 
 a= P<0,05 
When the dominant fifth finger abduction movement force of the athletes was compared according to their way of holding the 
mobile phone, no statistical significance was found (p>0.05). When the nondominant fifth finger abduction movement force was 
compared according to the way of holding the mobile phone, no statistical significance was found. When the nondominant fifth 
finger adduction movement force was compared according to the way of holding the mobile phone, no statistical significance was 
found (p>0.05). When the dominant fifth finger abduction movement force was compared according to the way of holding the 
mobile phone, no statistical significance was found (p>0.05). (Table 5) 
 
Table 5: Comparison of muscle strength according to the way the athletes hold the mobile phone 

Muscle Strength Two Hands (n=24) One Hand(n=41) P 
Mean ± SD Mean ± SD 

Dominant abduction force 8,33±1,435 7,73±1,597 0,133 
Non-dominant abduction force 7,58±1,558 7,85±1,621 0,513 
Dominant abduction force 5,92±1,792 6,32±1,604 0,356 
Non-dominant adduction force 5,67±2,036 5,88±1,887 0,673 
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p<0,05 
When the abduction force of the dominant side fifth finger was compared according to the ways of sedentary cell phone holding, 
statistical significance was found (p<0.05). When the non-dominant fifth finger abduction movement force was compared 
according to the way of holding the mobile phone, no statistical significance was found (p>0.05). There was no statistically 
significant difference between the comparison of the dominant adduction motive force according to the retention patterns (p> 
0.05). When the same result was compared with the non-dominant adduction movement force of the mobile phone, no 
statistical significance was found (p>0.05). (Table 6) 

Table 6: Comparison of muscle strength according to the way sedentary mobile phones are held 
Muscle Strength Two Hands (n=44) One Hand (n=45) P 

Mean ± SD Mean ± SD 
Dominant abduction force 7,95±1,446 8,64±1,401 0,025a 

Non-dominant abduction force 8,16±1,311 8,69±1,443 0,073 
Dominant abduction force 5,52±1,785 5,53±1,841 0,978 
Non-dominant adduction force 5,23±1,553 5,16±1,731 0,838 

a= p<0,05 
 
DİSCUSSİON 
It was determined that the abduction force on the dominant side of those who use mobile phones with one hand in the 
sedentary side is stronger than those who use the mobile phone with two hands. Sedentary people using mobile phones with 
one hand are stronger in the abduction of the dominant and non-dominant sides compared to athletes. However, the sedentary 
people using a mobile phone with one hand were found to have a weaker strength of the dominant side than the athletes. 
Although the adduction force of the fifth finger of the dominant side of the athletes was not statistically significant between the 
use of both hands and one-handed mobile phone, it was found that those using both hands were stronger. The anxiety, sleep 
quality, and depression scales were compared with the use of 319 smartphones. The study also increases the value of depression 
as the use of the smartphone increases. Such negativities of the use of the smartphone may be an adverse effect of the 
individual.24-26Individuals with type A personality are more likely to be more competitive, ambitious, impatient, anxious, 
aggressive, and workaholic. Individuals with type B personality, their equivalent. Type A behavior individuals are more likely to 
experience high-stress levels and have a higher risk of developing patient health, including cardiovascular disease and cancer, than 
type B behavior individuals. Our finding of an independent positive relationship between personality type A and smartphone 
addiction is consistent with the results of many other studies examining the link between personality traits and smartphone 
addiction. A survey among 448 Korean university students revealed that there was a significant positive relationship between 
neurotic personality traits and smartphone addiction severity. In another study investigating 353 Korean university students, 
both aggression and impulse scores emerged as significant independent positive predictors of smartphone addiction; impulse is 
stronger. In another survey of 274 adults (67.9% of students), the stress level showed a significant positive relationship with 
smart device addiction.23-27As a result of these situations, because of the negative effects on physiological functions as a result of 
the use of mobile phones, the results in our study can be thought to be parallel to this process. In addition, as a result of the use 
of mobile phones, the body stays in a certain position for a long time, and some deterioration occurs. In this study, in the long-
term use of one-handed mobile phones, in the fifth finger abduction, the weight of the mobile phone is more than holding both 
hands. Therefore, the length of the muscle that makes the abduction movement occurs, which can lead to easier and stronger 
contraction of the muscle. In this study, similar findings were found to be stronger when using one-handed cell phones 
compared to two-handed use.27,28This leads to changes in hand and wrist circumference structures as cell phone usage intensity 
increases. Smartphone usage changes daily routines, habits, social behavior, emancipatory values, family relationships, and social 
interactions. Continuous control and/or use of smartphone applications 24 hours a day was associated with sleep disturbances, 
stress, anxiety, deprivation and deterioration in health, decreased academic performance, and decreased physical activity.24,25This 
study also demonstrates decreased fifth finger adduction muscle strength. The main reason is to maintain optimal distance in the 
smallest contraction structure in the muscles. However, these results were obtained as the use of mobile phones decreased the 
interaction distance of the smallest contraction unit in the muscle structure as a result of the lengthening of the adduction 
muscle groups, especially as a result of one-handed use of the mobile phone, and these results were obtained.The blood flow in 
the muscle structure increases as you exercise. If there is overwork in the muscle structure after the exercises, the possibility of 
contraction of the muscle with the same force decreases as a result of injuries or lactic acid accumulation. Being in the same 
position for a long time may also affect the contraction length and strength of the muscle. In this study, it is normal for the 
athletes to have higher adduction strength of the fifth finger on the nondominant side compared to the sedentary ones. 
However, the fifth finger abduction movement force of the athletes is weak compared to the sedentary. The reason for this may 
be due to physiological reasons such as muscle stimulation and energy need when combined with continuous exercises and the 
use of mobile phones in athletes. 
 
CONCLUSİONS 
It is recommended that sedentary and athletes use their mobile phones with both hands to eliminate the negative changes in 
muscle strength. Besides, the differences in muscle strength are caused by the shortening and lengthening of the muscle that 
remains in the same position for a long time. Due to the changes in this muscle length, there is a difference in the abduction and 
adduction strength of the fifth finger. To prevent these imbalances, long-term use should be avoided while using the mobile 
phone. Besides, if it is mandatory to use the mobile phone for a long time, it should be prevented to stop in the same position 
by taking a break. Athletes should avoid excessive compulsive movements and constantly staying in the same position while 
performing upper limb activities. 
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ABSTRACT 
 
The purpose of the study is to investigate the acute effect on the traumatic symptoms and angle of the wrist joint when lifting 
the weight. This study included three hundred males. The age range of the individuals was determined to be 18-40. After 
determining the aged 22,92± 6,2 years and bodyweight of 77,20± 12,2 kg (range, 55-113 kg) the participants, their angle of 
comprehension was examined. Before and after lifting weights, a visual pain scale was used for wrist pain level and the normal 
range of motion of the wrist was measured with a digital goniometer. When lifting weights, wrist joint angle was measured with 
a digital goniometer. It was determined that the participants did not have pre-test pain. There was no statistical difference in 
wrist joint limitation (p> 0.05). However, when the joint position of the wrist was 15o extension, it was found that there was 
statistically less pain than other wrist joint positions (p <0.05). The findings of this study are to assist bodybuilders to work 
healthier and more consciously by providing less wrist injuries while lifting weights. As a result of this study, bodybuilders can be 
a guide in terms of continuing to be in a more successful and healthy sports life. 
 
KEYWORDS: Articular goniometry, trauma, wrist joint, body builds. 
 
İNTRODUCTİON 
The positive effects of exercise on human health have been demonstrated by many scientific studies. Increasing technology in 
industrial societies, while making life easier, on the other hand, revealed the concept of negative effects of inactivity on human 
health. Thus, the popularity of jogging and fitness type studies has increased. In recent years, the slogan of sports for healthy living 
and publications related to this subject has started to take place in the media more and more, the number of sports centers will 
increase the number of people participating in sports activities. One of these sportive activities is bodybuilding. Bodybuilding is 
one of the popular types of recreational physical activity in our country as well as all over the world. Bodybuilding is a versatile 
sports branch that works to strengthen and improve the muscles and various systems of the body by carrying out scientific, 
programmed studies with certain weights, tools and machines, and gains aesthetics by keeping a person healthy, fit and fit at all 
ages. Also characteristic of bodybuilding; muscular volume and shape (definition) are in the foreground.1,2,15,16,17 There have been 
significant increases in the number of sports injuries as a result of unconscious and wrong technique exercises. Among these, 
overuse injuries, which are seen after repeated stress and micro-traumas, have an important place. Such injuries, including 
muscles, tendons, ligaments, bursae, and bones, lead to an acute and chronic response to the injury of anatomic structures that 
are particularly exposed to stress underweight. Sports ground, materials used, training technique, weather conditions and the 
anatomical structure of the athlete are also important. Bone fractures with a single macro trauma in athletes, while dislocations 
in the joints and tears in the muscles may occur, clinical pictures defined as overuse are formed as a result of repetitive micro-
traumas and microscopic injuries and their accumulation.1-3 this study aims to determine the relationship of the bodybuilding 
sports athletes position during the grip of the wrist joint while lifting weight, with pain, tenderness, swelling and redness, which 
are acutely traumatic symptoms.1,2,4,5 

 
MATERIALS AND METHODS 
This study included three hundred males. These participants are those who regularly go to the fitness center and do bodybuilding 
for sports. The participants of the study consist of those who do not have upper limb injuries and sign the voluntary consent 
form. The age range of the individuals was determined to be 18-40. After determining the aged 22,92± 6,2 years and body weight 
of 77,20± 12,2 kg (range, 55-113 kg) the participants, their angle of comprehension was examined. The degree of a position of the 
wrist joint of the athlete, who holds the weight with the shape of the cylinder grip, was measured by the physiotherapist with a 
digital goniometer. When determining the flexion and extension angle of the wrist joint; The styloid protrusion of the digital 
goniometer pivot point ulna, the fixed arm stands parallel to the ulna, and the movable arm is made to follow the 5th metacarpal 
bone. While determining the angle of wrist joint position, individuals with flexion angle of about 90 degrees and extension angle 
of about 70 degrees were taken into consideration. Individuals with wrist motion limitation were excluded from the study.6-8 
After lifting weights, it was questioned whether individuals had Micro-traumatic symptoms that are erythema, edema, joint 
limitation and pain. Joint limitation and pain symptoms were evaluated from these symptoms. Visual analog scale was applied 
before and after the test for pain. To determine the joint limitation, the wrist joint motion range was measured with digital 
goniometer before and after the test. The analysis of the data obtained was made with the SPSS 25.0 package version. The 
suitability of quantitative data for normal distribution was examined with the Kolmogorov-Smirnov test. Statistical significance 
was determined as mean difference and standard deviation (SD). The accepted level of significance was set at p<0.05. An 
informative consent form was sent to the candidates before the study. Those who read and signed this form were accepted as 
participants. Those who did not sign the declaration of Helsinki were excluded from the study. 
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RESULTS 
 
The angle of grip of athletes when lifting weights is 45 degrees flexion (5%), 30 degrees flexions (12.7%), 15 degrees flexions 
(24%), Neutral position (33%), 15 degrees extensions (9%), 30 degrees extensions (12.3% ) and 45 degrees extensions (4%). 
When the grip angles were examined, none of the limitation symptoms were observed in any range of joint motion before and 
after the test. But the same results cannot be said for pain. Table 1 compares the wrist range of motion with no symptoms and 
the effect on pain. In Table 1, considering the absence of symptoms in the extension position of the wrist joint 15 degrees, there 
was a statistically significant difference compared to other angles (p <0.001). However, no statistically significant difference was 
found between other wrist angles (p> 0.05). 
 
Table 1. Comparison of the traumatic symptom with the hand grip angle 

Wrist Grip Angle Mean 
difference 
(J-I) 

SD P 

J I  
15o Extension 45o Flexion  0.570 0.079 0.0001 a 

30o Flexion 0.625 0.062 0.0001 a 
15o Flexion 0.634 0.055 0.0001 a 
Neutral Position 0.694 0.053 0.0001 a 
30o Extension 0.650 0.062 0.0001 a 
45o Extension 0.704 0.085 0.0001 a 

Values are presented as mean difference and standard deviation (SD). 
a= p< 0,001. 
 
DİSCUSSİON AND CONCLUSİONS 
The aim of this study was to find the relationship between the range of motion of the wrist joint and the joint limitation and 
acute pain, which is one of the traumatic symptoms, while those who are interested in bodybuilding sports with digital 
goniometer lift weights. There are several limited studies on people who do bodybuilding, since the work done is usually done for 
weightlifters. Generally, one-sided use is in question at the wrist grip angle and more shoulder joints are examined. While lifting 
the weight, the weight lifted on the body is added and the weight distribution is very important so that the extra weight does not 
cause damage to the body biomechanically. The joint that will determine the distribution of this weight and the first interaction 
with the weight is the wrist joint. Injury may occur when the normal range of motion during the wrist grip is incorrect. Hand and 
wrist injuries during sports have a frequency of 6 %. When looking at the reasons for this, it is generally seen as traumatic injury 
and soft tissue effect (50%).9-11As a result of these traumatic events, the individual stays away from sports for 2-3 months. When 
the wrist was at an angle of 15o extension, it was found statistically that the least traumatic symptom was encountered. In the 
literature, isokinetic force evaluations were made on bodybuilders. The range of motion of the wrist joint was determined in an 
anatomical position during force evaluation. In this study, it is shown that the wrist is in different positions during weight lifting 
with limited studies in the literature and contributes to the literature by examining the pain and joint limitation from traumatic 
symptoms within these positions.9 The bodybuilders neglected efforts to increase the range of motion. This may contribute to 
bodybuilders limiting their range of motion and strengthening, but the joints such as shoulders, elbows and wrists may need to be 
in an appropriate range of motion to properly distribute the excess load on the body while lifting the weight. This study was 
done by considering this issue.10-14 In this study, a suitable range of motion was determined for individuals trying to develop their 
bodies. According to these results, bodybuilders will be able to perform the normal joint position of the wrist while lifting 
weights, which may lead to less trauma. In this study part, the extension and flexion positions of the wrist normal joint with 1 
level precision were measured with a digital goniometer. The values shown in the digital goniometer were noted and the 
relationship between the state when it was lifted was statistically evaluated. 12,13 

As a result, it is necessary to ensure the correct distribution of the extra load on the body, the wrist to be in a certain range of 
motion so that bodybuilders can avoid traumatic symptoms. In this study, it was found that the position of the wrist joint was at 
15o extension, and the symptoms of pain and limitation were minimal (p<0.05). There was no statistically significant difference in 
other wrist motion range (p>0.05).The findings of this study are specific, the sample group can be increased. This study can be 
compared with sports branches in which the wrist joint is used extensively, such as weightlifting, hammer throwing, golf. 
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ABSTRACT 
 
      This study aims to reveal the effect of kinezio taping applied to the foot area of athletes interested in active table tennis 
sport on speed, agility and balance performance. Fifteen male individuals who practice table tennis for at least 4 days a week and 
have an average age of 11.13 ± 0.83 (years), a mean body weight of 42.53 ± 3.11 (kg), and a mean height of 149.60 ± 6.95 (cm)  
were included in the study. Measurements were limited to the Proagility agility test, 5-10-15m speed test and balance test. Each 
parameter measurement was applied 2 times by applying kinesio tape (KT) and as a colored tape to create a placebo effect (PT). 
The age, height and body weight values of the participants in the study were given as mean and standard deviation. Whether the 
data showed normal distribution was tested by the Shapiro-Wilks test. Paired Samples Test was used to determine the 
difference between the measurement averages of dependent groups. The significance level was accepted as 0.05. After PT and 
KT applications of the participants; A significant difference was found between the agility test PT and KT (t = 4.97; p = 0.00), 
between 5m PT and KT applications (t = 5.79; p = 0.00), and between 10m PT and KT applications (t = 3.63; p = 0.00) . No 
significant difference was found between 15m PT and KT applications (t = 1.10; p = 0.28). On the other hand in the mean 
balance error scores, a statistically significant difference was detected between Eyes Open Balance Error Score (EOBES) and PT 
and KT applications (t = 4.00; p = 0.00) and between Eyes Closed Balance Error Score (ECBES) and PT and KT applications (t = 
4.25; p = 0.00). The study showed that kinesio taping improved agility, speed, and balance performances in table tennis players. 
Researchers are recommended to conduct studies in different age groups, including other motor skill tests. 
 
 
KEYWORDS: Agility, Balance, Kinesio taping, Sprint, Table tennis, Range of motion. 
 
INTRODUCTION 
 
      Kinesio taping; The kinesio taping technique, which has taken place among the physiotherapy and rehabilitation modalities as 
an effective treatment approach in recent years, is the band having the ability to stretch,  can adapt to the strain and relaxation 
of the skin with movement and imitates the thickness and flexibility of the skin. It is similar to the epidermis layer of the skin in 
terms of its thickness and weight, and it can remain on the epidermis between 24 hours and 3 days depending on the application 
technique.13-11 It should be changed every 24 hours in children and lymphatic corrected tissue. The tape comes out only by 
sweating and in saltwater. 22 Instead of a structurally supportive white athletic band, kinesio tape is like therapy in nature. It also 
increases efficiency in sports, accelerates lymph and venous turnover, increases awareness of the ankle 2 positions by stimulating 
the mechanoreceptors, reduces pain and increases muscle performance. It decreases delay in postural reflexes by increasing 
sensory input and improves dynamic balance by increasing stability.19  Techniques used in kinesio tape application; muscle 
techniques or mechanics, fascia, space, ligament/tendon, functional and lymphatic correction techniques. Kinesio taping is widely 
used in musculoskeletal injuries, improving sports performance, sports injuries, rehabilitation of orthopedic, neurological, 
oncological and pediatric patients.9-15 Although the mechanism of action is not clear, it is thought that the activation of skin 
receptors affects neuromuscular function. The use of kinesio tape reduces pain in many soft tissue pathologies. Long-term high-
quality studies are needed to demonstrate the effects of kinesio tape on reducing pain, increasing circulation, and relieving 
muscle spasms .16 Lymphatic fluid flow is blocked due to inflammation in the injured tissue; Pain receptors under the skin are 
stimulated due to compression.Kinesio tape creates micro-folds in the skin, lifting the skin texture; Thus, the distance between 
the muscle and the interstitial area is increased. In this case, the pressure on the tense tissues is released and space is provided 
for lymphatic fluid movement.23  It has been reported that the Kinesio taping method can reduce muscle strain and help with 
coordination, proprioception, and balance disorders.25  It is known that the kinesio band applied to the ankle highly increases its 
effect on movement and agility by improving the dorsiflexion and plantarflexion values in the range of motion.6  Balance is 
examined in two subsections as static balance and dynamic balance. Static balance; It is defined as the ability to control posture 
during a motionless standing position. Dynamic balance; It is defined as predicting postural changes that occur during movement 
and giving appropriate responses to balance changes. Static balance can be examined by measuring the time to stand on one 
foot.21 This study aims at the effect of kinesio taping applied to the foot area of children who are interested in active table tennis 
sport on speed, agility and balance performance. 
 
METHOD 
Participants  
 Fifteen male individuals, with an average age of 11.13 ± 0.83 (years), a mean body weight of 42.53 ± 3.11 (kg), and a mean height 
of 149.60 ± 6.95 (cm),  who trained table tennis for at least 4 days a week and did not experience any foot joint disorder were 
included in the study. Measurements are limited to the Proagility agility test, the 5-10-15m speed test and the balance test. Each 
parameter measurement was applied 2 times by applying kinesio tape (KT) and as a colored tape to create a placebo effect (PT). 
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Procedure 
Kinesio Taping®  
 
For the taping process, 5 cm wide Kinesio Taping® Tex Gold brand tapes were used. The application of Kinesio Taping® was 
technically applied to the dominant foot area by a physiotherapist with a Kinesio Taping®  practitioner certificate. Dominant 
foot determination was determined with the question "Which foot will you hit the ball with?" And it was determined that all 
subjects' dominant feet were right. Taping was applied to the individuals in the sitting position. Before the application, attention 
was taken to avoid any factors (cream, sweat, hair, etc.) that would prevent the tape from sticking on the skin surface. In KT 
application, The first band (I band) was applied to individuals without tension on the forefoot, Then, It was extended to 
approximately 140% of its maximum length and attached just below the anterior tibial tuberosity.over the tibialis anterior muscle 
The second band (Y band) was applied to the lateral side of the ankle / lower leg without tension, Then, it was extended to 
approximately 140% of its maximum length and attached just below the head of the fibula over the peroneus longus and brevis 
muscle. The third band (Y band) was applied to the back of the ankle / lower leg (Nakajima and Baldridge 2013). PT application 
was carried out with the same instruction with colored plaster tape, a pharmaceutical product. The athletes were not informed 
about the effects of the tapes before the study, and they were not told which tape was kinesio and which was a plaster tape. All 
subjects were tested 30 minutes after taping. 
 
ProAgility Test  
The pro-agility test involved performing acceleration and deceleration during quick turning movements. The participant began in 
a 3-point stance with the legs across the start line and one hand on the start line; this pose was held for at least 1 s. After a 
signal was given, the participant immediately ran to the right (or left) and touched the right (or left) 5-yard line with the right (or 
left) hand, then quickly changed direction to the left (or right) and touched the left (or right) 5-yard line with the left (or right) 
hand, finally running through the finish line. Each participant was allowed two attempts. The assessor chose the direction in 
which the participant ran first (Yuasa et al 2018). 

 
5-10-15m Sprint Test 
Subjects were present behind the starting line, one foot ahead and just behind the line, leaning slightly forward,. Along with the 
starting signal, they ran to the finish line as quickly as possible. Their degrees were recorded in seconds .24 

 
Balance Error Scoring System 
Balance performances of the subjects were made following the Balance Error Scoring System (BESS). The subjects were asked to maintain 
their test positions for 20 seconds, with eyes open and eyes closed, without any support on the dominant foot foam surface. The time of 20 
seconds for each experimental condition was measured with a stopwatch. Each mistake made by the subjects within 20 seconds was 
recorded as 1 error point .7 
 
Data Analysis 
Age, height and body weight values of the participants in the study are given as mean and standard deviation. Whether the data 
showed normal distribution was tested by Shapiro-Wilks test. Paired Samples Test was used to determine the difference 
between the measurement averages of dependent groups. SPSS 22.0 statistical package program was used to analyze the data. 
The level of significance was accepted as 0.05. 
 
RESULT & DISCUSSION 
 
15 male athletes, aged 10-12 years who did table tennis training for at least 4 days a week and did not suffer from any foot joint 
disorder, were included in the study. The study was conducted to determine the effect of knesio taping applied to the ankle on 
agility, 5-10-15m speed and balance performances. 

 
Table 1: Descriptive Information of The Participants (N=15). 

 
 

 
 
 

 
The Mean (SD) Age Was 11.13±0.83 Years, Height Was 149.60±6.95 Cm, Weight Was 42.53±3,11 Kg, For The 15 table 
Tennis Children (Table 1). 
 

Table 2: KT and PT Measurement Results of the Subjects (N = 15). 
 

 Mean± SDDifference (Mean± SD) 

Agility 
PT 5.44±0.10 

0.08±0.06 
KT5.36±0.12 

5m Sprint 
PT 1.10±0.03 

0.04±0.02 
KT1.06±0.02 

 Mean± SD MinimumMaximum
Age (Year) 11.13±0.83 10.00 12.00 
Height(cm)149.60±6.95139.00 161.00 
Weight(kg)42.53±3.11 37.00 50.00 
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10m Sprint 
PT 1.73±0.13 

0.06±0.06 
KT1.66±0.12 

15m Sprint 
PT 2.59±0.14 

0.01±0.06 
KT2.57±0.11 

EOBES 
PT 17.73±1.27 

1.06±1.03 
KT16.66±1.34 

ECBES 
PT 24.60±1.29 

1.73±1.57 
KT22,86±1,68 

 
EOBES= Eyes Open Balance Error Score, ECBES= Eyes Closed Balance Error Score PT=Plasebo Tape; KT=Kinesio 
Tape 
 
 
After PT and KT applications of the participants in the study; A significant difference was found between the agility test PT and 
KT (t = 4.97; p = 0.00), between 5m PT and KT applications (t = 5.79; p = 0.00), and between 10m PT and KT applications (t = 
3.63; p = 0.00).  No significant difference was found between 15m PT and KT applications (t = 1.10; p = 0.28). On the other 
hand, in the mean balance error scores, Eyes Open Balance Error Score was (t = 4.00; p = 0.00) between PT and KT 
applications and Eyes Closed Balance Error Score was (t=4.25; p = 0.00) between PT and KT applications. A statistically 
significant difference was determined. After PT and KT applications, 5m, 10m and 15m speed values of the participants in the 
study were determined. Comparing 5m PT and KT applications; Difference was determined between 5m PT and KT applications 
and 10m PT and KT applications, On the other hand, in the 15m speed test, it was determined that there was a slight 
improvement between the averages and this improvement was not important. In terms of Agility PT and KT applications, it can 
be said that kinesio taping improves postural swing in Eyes Open Balance Error Score and Eyes Closed Balance Error Score. 
In the study conducted by Sarvestan and Svoboda (2018), they stated that Kinesio taping is an appropriate intervention for 
improving sports performance as it increases ankle ROM. In this study conducted by Bastürk et al. (2015), according to the 
statistical comparison results, it was determined that there was no a significant difference between vertical jump, wide jump, 
wide jump with dominant leg and , triple jump test, agility and the test performances of the subjects in agility. In a study in which 
Eom et al. (2014) examined the effects of kinesio taping on movement and agility in university students during movement, 
significant differences were observed in the dorsiflexion and plantarflexion values in the ankle range of motion of the kinesio 
tape. A significant difference was observed in agility values in the left and right ankles of all groups. It was concluded that kinesio 
tape increased range of motion and agility in university students. In their study, Karavelioglu and Ark (2014) investigated whether 
the kinesio taping technique applied to the upper leg and knee circumference of healthy athletes affected athletes' 10 m and 30 
m speed values. The results of the study revealed that the kinesio taping technique applied to healthy athletes did not have a 
significant effect on 10 m and 30 m speed values. Özmen et al. (2016), in their study,stated that KT application just before the 
squatting exercise did not affect muscle pain and short sprint performance. In their study, De Hoyo et al (2013) stated that the 
KT application did not show a significant difference for any of the results analyzed between interventions. 
 
In their study, Chaney et al. (2015) stated that the subjects did not show a statistical significance in general physical performance 
under taped conditions for a 20-meter sprint, but that the subjects' banding benefits per Mann-Whitney made a significant 
difference in terms of their perceptions of speed according to their perceptions. In the study of Sayaca (2011) in which they 
examined the immediate effects of different kinesio taping applications applied to the ankle of healthy young people on static 
balance, 60 participants were divided into three groups.as  a control of 20 people, kinesio taping-1 (KT-1) and kinesio taping-2 
(KT-2). The range of motion of the individuals in the dominant ankle joint and their length of stay in the GA and GK stand stork 
test, respectively, were measured. Later, muscle fascilation technique was applied to the KT-1 group on the peroneal muscles. In 
the KT-2 group, besides the muscle fascination technique, the correction technique was applied on the ankle ligaments. After the 
application, the duration of stay of the individuals in the GA and GK stand stork test position was measured again. There was no 
statistically significant difference between different kinesio tape application methods. In the KT-1 group, a significant difference 
was found between the duration of stay of the individuals in the GK stand stork test position before and after the application. 
Also, when the researcher compared the length of stay of the individuals in the stand stork test position according to gender, it 
was found that the length of time that girls’time to be able to maintain the test position was shorter than boys’. After kinesio 
tape application, an increase was observed in the average values of the individiuals’ durations of standing balance. When their 
durations of standing balance in the GA and GK positions were compared, their durations of staying in balance in the GA 
position were found longer. 
 
Bayraktar (2017) found a significant difference in OSI and AP values of women with the application of kinesio tape. When all subjects were 
examined, he observed that there was a significant difference in AP values. 
In the study conducted by Bicici et al. (2012), they found that neither KT ® nor athletic tape had a statistically significant effect on 
performance on dynamic balance and SEBT tests. Breim et al. by performing dynamic balance tests on 51 players, received a total of 30 
players in to the work who scored the best and worst among them. 
They subjected football players to shaking tests 3 times with kinesiological tape, non-elastic tape and without tape and evaluated the activity 
of the peroneus longus muscle during this test. As a result, they concluded that non-elastic tape application might affect the peroneus longus 
while kinesiology tape application was not effective. 
 
CONCLUSION  
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Although the movement actions are limited in table tennis, it is necessary to have high level motor skills such as agility, speed 
and balance in order to achieve success. The study has showed that kinesio taping improved agility, speed, and balance 
performance in table tennis players. Researchers are recommended to conduct studies in different age groups and including 
other motor skill tests. 
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ABSTRACT 
 
Serum WNT1 inducible signaling pathway protein 1 (WISP1) may be a tumor biomarker for acromegaly.  The aim of this study 
was to investigate the value of serum WISP1 level as a tumor biomarker in acromegaly. In 34 patients (14 male/20 female) with 
acromegaly. Controls included 43 healthy participants (28 females and 15 males). Their serum WISP1 levels were measured by 
an ELISA method. 34 patients with acromegaly and 43 control groups were included in the study. 14 of the patients were male 
(31.2%), 20 were female (58.8%), whereas 15 of the patients in the control group were male (34.9%) and 28 were female 
(65.1%). The WISP1 value of the patients with acromegaly was significantly higher than in the control group (p< 0.001).   There 
were no differences between the WISP1 values of 14 patients with a high IGF-1 value and 14 patients with normal or low IGF-1 
values (p<0.345). There was no difference between the WISP1 values for 24 patients receiving SSA treatment and 10 patients 
not receiving that treatment (p<0,555). Today, the biochemical biomarkers used in the diagnosis and treatment of acromegaly 
are GH and IGF-1. IGF-1 is more specific and is affected by conditions such as age, pregnancy and puberty. In our study, we 
found that WISP1 molecule was significantly higher in patients with acromegaly than in the control group. In conclusion, we 
suggest that WISP1 may be used as a tumor biomarker in patients with acromegaly. 
 

 
KEYWORDS: Acromegaly, WNT1 Inducible Signaling Pathway Protein 1 (WISP1), IGF-1, GH, Cancer 
 
INTRODUCTION 
 
Acromegaly is a chronic disease caused by excessive secretion of GH (Growth hormone)1 Generally by a pituitary GH-secreting 
adenoma %95.2 Its prevalence is estimated at 40-130 cases per million inhabitants.3 The diagnosis is confirmed by elevated serum 
GH concentrations that cannot be suppressed by an oral glucose load, and by increased levels of insulin-like growth factor 1 
(IGF-1). Due to insidious onset and slow progression, acromegaly is often diagnosed four to more than ten years after its onset. 
The clinical manifestations of acromegaly include enlarged hands, feet and face, headaches, arthralgias, fatigue and  
hyperhidrosis.4,5 Metabolic effects caused by excessive secretion of GH and the mass effect depending on the pressure applied by 
the pituitary adenoma cause an increase in mortality.3 The mortality has been reported to increase 2-4 times due to 
cardiovascular diseases, respiratory diseases and cancer.6 The incidence of thyroid cancer in patients has been reported to be in 
the range of 1.2-10.6% and to increase 8 times. to be in the range of 1.2-10.6% and to increase 8 times.7,8 An increased 
frequency was found in the disease-dependent colorectal polyp and colon cancer.9 GH binds to the extracellular domain of the 
GH receptor (GHR). GH receptor (GHR) Activation of the GHR triggers tyrosine phosphorylation of receptor-associated Janus 
kinase-2 and other substrates, such as signal transducer and patients has activator of transcription (STAT) which are mediators 
of genomic GH actions and might be involved in oncogenesis.10,12 GH activates other mitogenic pathways, such as MAPK/ERK, 
Ras-like GTPases, and insulin (INS) receptor substrate/phosphoinositide 3-kinase (PI3K)/protein kinase B (Akt), and it interacts 
with focal adhesion kinases that permits the GH signal to be propagated through multiple alternate intracellular transduction 
pathways.13,14 GH increases IGF-1 production in the liver.15  Ghrelin, adipokines, free fatty acids, estrogen, thyroid hormones, 
and glucocorticoids, also influence pituitary GH secretion and hepatic IGF-I output.16 IGF-1 starts to be produced from the liver 
postpartum and reduces with age after puberty.17,19 The IGF signaling mechanisms involve a complex system formed by three 
ligands (IGF-I, IGF-II, and INS), six membrane receptors [IGF-IR, IGF-IIR, INS receptor (INS-R), and the IGF-I/INS hybrid 
receptors], six high-affinity binding proteins [IGF-binding protein (IGFBP)-1 to IGFBP-6], a family of lower affinity IGFBP-related 
proteins, and several proteases.19,21 Upon binding to IGFs, IGF-IR undergoes autophosphorylation, followed by binding and 
phosphorylation of INS-R substrate proteins and recruitment of other effectors responsible to ultimately activate MAPK and 
PI3K/Akt signaling cascades. The MAPK pathway involves Ras/ERK activity and is mainly associated with the mitogenic effects of 
IGFs and INS, whereas PI3K/Akt mediates metabolic and cell growth responses, the latter via the mammalian target of the 
rapamycin pathway.19,21,23 Growth factors do not directly lead to malignant transformation, but they can help to increase the risk 
of mutation by reducing time for DNA repair during rapid progression of the cell cycle. In rodents, GH/IGF-I influences cellular 
DNA repair capacity during a critical period during early life, presumably by transcriptional control of genes involved in DNA 
repair.24 When surgery, the usual first-line treatment, fails to correct GH/IGF-I hypersecretion, medical treatment with 
somatostatin analogues (SSA) and/or radiotherapy can be used. The GH-receptor antagonist (pegvisomant) is helpful in patients 
who are resistant to somatostatin analogs.25,26 Thanks to this multistep therapeutic strategy, adequate hormonal disease control 
is achieved in most cases, allowing a normal life expectancy.4 Radiotherapy is applied in patients who are not in remission despite 
an adequate medical treatment after surgical treatment, and mostly a gamma knife treatment is preferred.27,28 
 
GH and IGF-1 are used as biochemical markers in the diagnosis of acromegaly. There is no marker used other than these 
biochemical markers.3 Among the potential signal transduction growth factors, WNT1 inducible signaling pathway protein 1 
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(WISP1), also known as CCN4, is a member of the connective tissue growth factor/cysteine-rich 61/nephroblastoma 
overexpressed (CCN) family. It is a secreted matricellular protein found in the extracellular matrix plays a key role in many 
cellular functions in a highly tissue-specific manner, including cell survival and proliferation. Interestingly, elevated WISP1 
expression has also been observed in a variety of cancers such as gastric, colon, lung, liver and breast cancers and melanoma 
further confound the role of WISP1 in carcinogenesis.29,30 Our purpose in this study was to investigate the correlation of 
acromegaly which is a type of benign tumor, with WISP1 based on the positive correlation of WISP1 with several types of 
cancer. Also we aimed to investigate the utilization of WISP1 as a tumor marker in acromegaly patients. 
 
MATERIALS AND METHODS 
 
Patients  
The Human Research Ethics Committee of our institution (Registry No: 2019-04/06) approved this study. All patients provided 
their informed consent before diagnostic procedures. Sera of 34 patients with acromegaly who were being followed up in our 
clinic were taken and stored at -40°C.  
 
Measurement of WISP1 
After overnight fasting, blood samples were collected from all participants into red top tubes (Becton Dickinson, Oxford, UK). 
Samples were taken on the day of admission to the hospital. The serum sample tubes were allowed to clot before centrifugation. 
After centrifugation at 4°C for 15 min at 3.500 rpm, the serum was aliquoted and immediately frozen at -40°C.  
Serum WISP1 levels measured by Abbkine ELISA kit (China). According to the ELISA kit procedure, the following operations 
were carried out respectively: standard working solutions were prepared in 5 Eppendorf tubes with concentrations of 480, 240, 
120, 60, 30, 15 pg/mL, respectively. 50 µL standards were added to the ELISA plate and 40 µL sample diluent was added to the 
remaining parts. Ten µl samples were added to the wells with sample diluents. The plate was covered and incubated at 37°C for 
45 min. The plate was washed 5 times with a washing solution. Then 50 µL of HRP-conjugate was added to all wells. Plate was 
incubated at 37°C for 30 min. Plate was washed 5 times with washing solution and 50 µl chromogen solution A and 50 µL 
chromogen solution B was added. It was incubated for 15 min at 37°C, protected from light. 50 µL of stop solution was added 
to each well. Absorbance values were read at 450 nm. Concentrations of samples were calculated according to the absorbance 
values of the standards. WISP1 unit of measurement given in pg/mL. 
 
Ethical Approval 
The study protocol was approved by the Human Research Ethics Committee of Sivas Cumhuriyet University, Sivas, Turkey 
(Registry No: 2019-04/06). 
 
STATISTICAL ANALYSIS 
 
SPSS 22.0 software was used for statistical analysis. Counts were expressed as numbers (percentages) and compared using chi-
square test. Measurements were represented as mean with standard deviation and compared using independent samples t test. 
Statistical significance was accepted with a two-tailed P value < 0.05.  
 
RESULTS AND DISCUSSION 
 
34 patients with acromegaly and 43 control groups were included in the study. 14 of the patients were male (31.2%), 20 were 
female (58.8%), whereas 15 of the patients in the control group were male (34.9%) and 28 were female (65.1%). Shows the 
patient group, the control group, the patient group with a high – normal-low IGF-1 value, and the patient group with and 
without SSA treatment. (Table 1). 
 
Table 1:  Acromagaly, control patient; IGF-1 value hig, normally, low; SSA terapy patient numbers 
 

Variable Category Count (%) 

Patient Female 20 (58.8%) 
Male 14 (41.2%) 

Control Female 28 (65.1%) 
Male 15 (34.9%) 

IGF-1 High 17 (50%) 
Normally-Low 17 (50%) 

SSA terapy Yes 20 ( 58.8%) 
No 14 (41.25) 
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Fig 1:  Control and patient WISP1 distribution 

 
The WISP1 value of the patients with acromegaly was significantly higher than in the control group (p<0.001) (Figure 1). 

 
 

 
 

Fig 2:  IGF-1 and WISP1 the differences between 
 
There were no differences between the WISP1 values of 14 patients with a high IGF-1 value and 14 patients with normal or low 
IGF-1 values (p<0.345) (Figure 2).   

 

 
Fig 3:  SSA treatment and non-treatment patient and WISP1 distribution 

 
There was no difference between the WISP1 values for 24 patients receiving SSA treatment and 10 patients not receiving that 
treatment (p<0,555) (Figure 3). One male patient was diagnosed with prostate adenocarcinoma and one female patient 
diagnosed with thyroid papillary carcinoma.The diagnosis of acromegaly is made by measuring the serum GH and IGF-1 together 
with the clinical evaluation. As GH release is pulsatile, the IGF-1 measurement is more valuable. Also, GH measurement during 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-126 

 

OGTT (oral glucose tolerance test) is a standard test used in the diagnosis of acromegaly. A GH value of <1 Mc/L during OGTT 
is an important indicator for excluding the diagnosis of acromegaly. There is currently no other biochemical test used in the 
diagnosis of acromegaly.3 The first treatment of patients with acromegaly is surgery. Drug therapy is applied in patients who are 
not in remission after surgery. In the follow-up, IGF-1 is measured as a biochemical marker. The drug dose is adjusted according 
to the IGF1 measurement. The half-life of IGF-1 is 15 hours, and an evaluation is made according to the age and gender. IGF-1 
may be higher than normal during pregnancy and puberty.3,5 Expression disorder of WISP1 has been reported in diabetic 
retinopathy and cancer diseases. WISP1 was originally detected as a target of WNT1 and β-catenin, and contributes to β-
catenin-mediated tumorigenesis.30,31 studies are associating WISP1 with tumor development. WISP1 makes different 
arrangements in different cancer types. WISP1 is linked to multiple signal transduction pathways that include Akt, MAP kinases, 
JNK, caspases, PI 3-K, c-myc, GSK-3β, β-catenin, miRNAs and mTOR. WISP1 signal may cause changes in programmed cell 
death pathways, such as apoptosis, autophagy and cell repair.32  
 
 Excessive expression of WISP1 has shown a bad prognosis in patients with rectal and colon cancer. esophageal squamous cell 
carcinoma, WISP1 regulates tumor cell radio-sensitivity and is recognized as a marker suggestive of a poor prognosis.33 WISP1 is 
contribute to a regulator of glioblastoma cell apoptosis, invasion proliferation and chemotherapeutic resistance.34 High levels of 
WISP1 are showed poor prognosis in esophageal, breast, whereas in melanoma, lower than normal WISP1 levels were found in 
patients with a poor prognosis.35,39 As a result of injecting the mice with WISP1, tumor formation was observed. The conclusion 
drawn from this study is that WISP1 is effective on the growth and progress of tumors with the effect of paracrine.31 A study 
comparing silent fibroblast cells with activated melanoma fibroblast cells, showed that WISP1 had a negative regulatory paracrine 
effect in melanoma cells.39WISP1, downstream mediator of canonical WNT signaling, and its functions as one of the soluble 
signals that reshape their microenvironment, tumor expansion and metastasis of malignant tumor can be reduced by finding of 
new ways to bloc their functions. Growth factors that cancer cells release, contribute to tumor growth by affecting stromal cells 
surrounding the tumor.40 Carcinoma-associated fibroblasts (CAFs) regulate a tumor surrounding by releasing extracellular 
matrix proteins and matrix-degrading enzymes.40 WISP1 is upregulated in CAFs compared with fibroblasts in the adjacent normal 
tissue in colon cancer and in breast cancer.41,42 In the majority of cancers, WISP1 nestles in the stroma surrounding the tumor 
tissue.30,41,44  In the human prostate, WISP1 levels are higher in serum and tissue. Studies on animals have demonstrated that 
disease progression and metastasis rate decrease with WISP1 inhibitor antibodies. This study suggests that WISP1 can be used 
as a tumor marker in patients with prostate cancer.44To this end, serum WISP1 values of 34 patients with acromegaly and 43 
control groups were measured. The WISP1 value of the patients with acromegaly was significantly higher than in the control 
group. There was no difference in terms of WISP1 between patients with acromegaly who received SSA treatment and those 
who did not. There was no difference between the patient group with a high IGF-1 value and the patient group with a normal or 
low value of WISP1. In our study, we think that there could be no difference in WISP1 values due to the low number of cases, 
and we believe that more significant results may be obtained with studies in larger series. However, we think that the high level 
of WISP1 in the patient group with acromegaly compared to the control group is an important finding.An increased incidence of 
thyroid papillary cancer and colon adenocarcinoma has been reported in patients with acromegaly.8,9 The studies conducted by 
the 2017 Italy and 2018 Denmark groups with acromegaly patients, found an increase in cancer incidence.45 Tumor markers are 
used in the follow-up of some cancer types. For example, PSA (prostate-specific antigen) is used in prostate adenocarcinoma.46 
CA 19.9 (carbohydrate antigen) in colon adenocarcinoma47 and AFP (Alpha-fetoprotein) in hepatocellular carcinoma.48 Our 
study found WISP1 value to be higher in patients with acromegaly, which is a benign tumor. This makes us think that it can be 
used as a tumor marker. It may also light the way for future studies in acromegaly-cancer correlation. In our study, 1 female 
patient was diagnosed with papillary cancer (WISP1 508) and 1 male patient diagnosed with prostate adenocarcinoma (WISP1 
207). Especially the WISP value of our papillary cancer case was more than twice the average value. However, we could not 
provide sufficient information on this subject due to the insufficient number of patients with acromegaly and cancer. We suggest 
measuring WISP1 in acromegaly and cancer cases in larger case series. We think that WISP1 may be used as a cancer screening 
test in cases where WISP1 is higher in patients with acromegaly and cancer than in cases with acromegaly and without cancer.In 
our study, WISP1 was significantly higher in patients with acromegaly than in the control group. The lack of a similar study in the 
literature makes our study unique. We suggest that WISP1 measurement can be used as a tumor indicator in acromegaly 
patients. However, we believe that WISP1 might be used as a cancer screening test if WISP1 measurement comes out to be 
significantly higher in large patient series and patients suffering from both acromegaly and cancer compared to acromegaly 
patients without cancer. 
 
CONCLUSION 
In our study, WISP1 was significantly higher in patients with acromegaly than in the control group. The lack of a similar study in 
the literature makes our study unique. We suggest that WISP1 measurement can be used as a tumor indicator in acromegaly 
patients. However, we believe that WISP1 might be used as a cancer screening test if WISP1 measurement comes out to be 
significantly higher in large patient series and patients suffering from both acromegaly and cancer compared to acromegaly 
patients without cancer.  
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ABSTRACT 
 
The research aims to examine the static and dynamic balance capacities of 5-9-year-old children who receive gymnastics training. 
The research group consists of 101 children, 21 boys and 80 girls, between the ages of 5-9 who are trained in gymnastics. Static 
balance (Flamingo balance test) and dynamic balance (Y balance test) tests, which are among the basic motor movement 
performance tests, were applied to examine the balance ability, one of the basic motor capacities of children aged 5-9. 
Arithmetic average and standard deviation, frequency and percentage distribution from general distribution statistics were 
obtained as data and Independent T test and One Way Anova tests were used to determine the significance levels between 
variables. With this research, it was concluded that the static and dynamic balance capacities of children who received 
gymnastics training at the age of 5-9 differ according to the age variable. 
 
KEYWORDS: Movement education, Gymnastics education, Basic motor capacity, Dynamic balance, Static balance 
 
INTRODUCTION 
It is known that participation in a physical activity from an early age supports healthy growth and the development of both 
motor skills and motor capacities of children. Also, with early motor development, children can discover the movement 
potential of their body through trial and error. While children are discovering, they also contribute to the development of 
fundamental movement skills and, depending on their motor development potential, sufficient physical activity participation 
forms the basis of long-term psychological and physiological health.1 Balance, one of the basic motor capacities, is an important 
prerequisite for learning complex motor skills in childhood and forms the basis for the successful performance of daily and 
sports-related activities from youth to adulthood. 2 Balance is the ability to stabilize the body to maintain posture in both static 
and dynamic situations.3 Static and dynamic balance capacities, which are among the mechanical factors that affect motor 
development, are known to be very important for participation in games and physical activities from infancy. Balance capacities, 
posture and balance control, are crucial in daily life to safely accomplish every movement and motor task involving the 
displacement of body parts or the whole body4. Each sport includes certain motor skills that require the completion of certain 
postures and movements5. The development of balance skills begins at an early age. Previous studies show that children's balance 
matures gradually from the age of 7; however, development is individual and balance control does not reflect adult ability until 
the age of 16 yet. 6 The most important transitions in motor development usually occur in the first decade of life with balance 
control established between the ages of 7-103.Dynamic and static balance capacity and skills are critical components of basic 
motor capacity and fundamental movement skills. The study aims to examine the static and dynamic balance capacities of 5-9-
year-old children who receive gymnastics training. 
 
MATERIALS AND METHODS 
The research was organized following the post-test model with a non-equivalent control group, which is one of the quasi-
experimental design types. Experimental and control groups were randomly selected and baseline levels are unknown. 
 
Research group 
The research group was formed by adhering to the volunteerism principle after providing necessary information to the 
institution administrators and parents, out of a total of 101 children between the ages of 5 and 9, including 21 boys and 80 girls, 
who received gymnastics training. 
 
Data collection tools 
The static balance capacity of children between the ages of 5-9 was measured with flamingo balance test and the dynamic 
balance capacity Y balance test (YBT). 
 
Flamingo balance test  
The flamingo balance test was used in the static balance measurements of the children participating in the study. The child tries 
to balance for 1 minute by getting on the balance beam. Each decrease in this period is recorded as an error, and the number of 
errors at the end of the period is recorded as the test score7,8. 
 
Y balance test (YBT) 
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YBT allows the athlete to balance on one foot while extending in three directions with the other foot at the same time as 
possible. Anterior (Anterior), posterolateral (posterior lateral / diagonal) and posteromedial (posterior medially). It should be 
ensured that they try 6 times in all directions. After the test trials are completed, each participant should be given a 2-minute 
rest period and then 3 stretches in each direction should be made9. 
 
STATISTICAL ANALYSIS 
 
Arithmetic average and standard deviation, frequency and percentage distribution from general distribution statistics were 
obtained as data and Independent T test and One Way Anova tests were used to determine the significance levels between 
variables. 
 
RESULTS AND DISCUSSION 
In this research, it is aimed to examine the static and dynamic balance capacity of 5-9-year-old children who receive gymnastics 
training.In the research conducted by Biswas and Kar in 2018, there was no significant difference in the static balance between 5-
6 and 6-7 age groups, while a significant difference was observed in 7-8, 8-9 and 9-10 age groups10. In the research conducted by 
Altınkök et al. in 2020, as a result of the flamingo static balance test applied to 223 preschool children, no statistically significant 
difference was found between the ages of 3-4-5-6, although the average test results were higher in 6-year-old children11. In the 
research conducted by Fotiadou et al.in 2010, it is aimed to examine the effect of rhythmic gymnastics program on dynamic 
balance by applying a 16-week rhythmic gymnastics program to 29 children with hearing loss. In the findings of this research, it 
was observed that the specific rhythmic gymnastics program had a significant improvement in the dynamic balance ability of this 
deaf sample12. In the research conducted by Rudd et al.in 2017, Gymnastics was found to be effective in developing stability skills 
and object control skills without hindering the development of locomotor skills or general coordination13. In the research 
conducted by Pujianto in 2018, It was reported that physical activity has an increasing effect on static and dynamic balance ability 
in early childhood. The results of the research are similar to the result that both static and dynamic balance development with 
the age reached in the research14. According to the gender variable in the research, although static balance arithmetic averages 
are in favor of girls and dynamic balance arithmetic averages in favor of boys, no statistically significant difference was found. 
 
Table 1: Frequency percentage distributions of gymnastics training children in the 5–9 age group by demographic 
characteristics, age and gender variable 

Age f % Gender f % 
5 Age 12 11,9 

Boy 21 20,8 
6 Age 24 23,8 
7 Age 23 22,8 

Girl 80 79,2 
8 Age 22 21,8 
9 Age 20 19,8 

Total 101 100 
Total 101 100,0 

In table 1, the highest value in frequency distribution according to the age variable of children is 6 years 24 people 23.8%, 7 years 
23 people 22.8%, 8 years 22 people 21.8%, 9 years 20 people 19.8% and 5 years of age 12 people are 11.9%, according to the 
gender variable, the highest value is 79.2% for girls and 21 for boys 20.8%. 
 
Table 2: One way anova test analysis results according to the age variable of the right lower extremity flamingo 
balance test applied to determine the static balance capacity of 5–9-year-old children who receive gymnastics training 

Basic Motor Capacity 
Variable 

N  x  ss Var. K. KT 
ANOVA Results 

Age KO F p 

Static Balance Capacity  
The Right Lower Extremity Flamingo 
Balance Test 

5 Age 12 11,58 2,23 
G.Between 434,110 108,528 

7,958 ,000 

6 Age 24 8,04 3,34 
7 Age 23 6,65 3,99 

G.Inside 1309,256 13,638 8 Age 22 5,27 4,50 
9 Age 20 4,90 3,40 
Total 101 6,92 4,17 Total 1743,366  

In table 2, a statistically significant difference was found according to the results of the flamingo balance test right lower 
extremity one-way anova test according to the age variable of the children participating in the research (f = 7.958; p <0.001). 
 

Basic Motor Capacity 
Variable 

N  x  ss Var. K. KT 
ANOVA Results 

Age KO F p 

Static Balance Capacity  
The Left Lower Extremity  Flamingo 
Balance Test 

5 Age 12 12,41 3,50 
G.Between 466,885 116,721 

6,551 ,000 6 Age 24 8,50 3,91 
7 Age 23 6,47 4,55 G.Inside 1710,560 17,818 
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Table 3: One-way anova test analysis results according to the age variable of the left lower extremity flamingo 
balance test applied to determine the static balance capacity of 5–9 age group children who receive gymnastics 
training 
In table 3, a statistically significant difference was found according to the flamingo balance test left lower extremity one-way 
anova test results according to the age variable of the children participating in the research (f = 6.551; p <0.001). 
 
Table 4: One way anova test analysis results according to the age variable of the right lower extremity total YBT 
applied to determine the dynamic balance capacity of 5–9 year- old children who receive gymnastics training 
 
In table 4, a statistically significant difference was found according to the YBT right lower extremity total one-way anova test 

results according to the age variable of the children participating in the research (f = 9.856; p <0.001). 
Table 5: One-way anova test analysis results according to the age variable of the left lower extremity total YBT 
applied to determine the dynamic balance capacity of 5–9 years old children who receive gymnastics training 
 
In table 5, a statistically significant difference was found according to the YBT left lower extremity total one-way anova test 

results according to the age variable of the children participating in the research (f = 13,555; p <0.001). 
 
 
Table 6: Independent t test analysis results according to the gender variable of the right lower extremity flamingo 
balance test applied to determine the static balance capacity of 5–9 year-old children who receive gymnastics training 

Basic Motor Capacity 
Variable 

N  x  ss se 
t test 

Gender t Sd p 

Static Balance Capacity  
The Right Lower Extremity Flamingo Balance Test 

Boys  21 6,93 4,183 ,467 
-0,78 99 ,938 

Girls 80 6,85 4,246 ,926 
In table 6, no statistically significant difference was found according to the results of the flamingo balance test right lower 
extremity independent t test according to the gender variable of the children participating in the research (t=-0,78; p>0.005). 
 
Table 7: Independent t test analysis results according to the gender variable of the left lower extremity flamingo 
balance test applied to determine the static balance capacity of 5–9-year-old children who receive gymnastics training 
 

Basic Motor Capacity 
Variable 

N  x  ss se 
t test 

Gender t Sd p 

Static Balance Capacity  
The Left Lower Extremity Flamingo Balance Test 

Boys  21 7,43 4,762 ,532 
-298 99 ,766 

Girls 80 7,09 4,380 ,955 

In table 7, no statistically significant difference was found according to the results of the flamingo balance test left lower 
extremity independent t test according to the gender variable of the children participating in the research (t=-298; p>0.005). 
 
Table 8: Independent t test analysis results according to the gender variable of the right lower extremity total YBT 
applied to determine the dynamic balance capacity of 5–9 year-old children who receive gymnastics training 

Basic Motor Capacity Variable N  x  ss se t test 

8 Age 22 6,04 4,50 
9 Age 20 5,45 4,23 
Total 101 7,36 4,66 Total 2177,446  

Basic Motor Capacity 
Variable 

N  x  ss Var. K. KT 
ANOVA Results 

Age KO F p 

Dynamic Balance Capacity  
The Right Lower Extremity Total 
YBT 

5 Yaș 12 60,08 10,79 
G.Between 7498,769 1874,692 

9,856 ,000 

6 Yaș 24 71,00 14,07 
7 Yaș 23 81,00 14,49 

G.Inside 18260,558 190,214 8 Yaș 22 83,63 14,35 
9 Yaș 20 86,85 13,51 
Total 101 77,87 16,04 Total 25759,327  

Basic Motor Capacity 
Variable 

N  x  ss Var. K. KT 
ANOVA Results 

Age KO F p 

Dynamic Balance Capacity 
The Left Lower Extremity Total YBT 

5 Age 12 63,08 10,41 
G.Between 10436,460 2609,115 

13,555 ,000 

6 Age 24 70,41 13,88 
7 Age 23 82,04 15,63 

G.Inside 18478,075 192,480 8 Age 22 89,90 13,81 
9 Age 20 91,35 13,50 

Total 101 80,58 17,00 Total 28914,535  
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Gender t Sd p 

Dynamic Balance Capacity  
The Right Lower Extremity Total YBT 

Boys  21 81,09 16,01 3,49 
1,035 99 ,308 

Girls 80 77,02 16,05 1,79 

In table 8, no statistically significant difference was found according to the results of the total YBT right lower extremity 
independent t test according to the gender variable of the children participating in the research (t=1,035; p>0.005). 
 
Table 9: Independent t test analysis results according to the gender variable of the left lower extremity total YBT 
applied to determine the dynamic balance capacity of 5–9-year-old children who receive gymnastics training 

Basic Motor Capacity 
Variable 

N  x  ss se 
t test 

Gender t Sd p 

Dynamic Balance Capacity  
The Left Lower Extremity Total YBT 

Boys  21 86,14 16,29 3,55 
1,699 99 ,091 

Girls 80 79,12 16,98 1,89 

In table 9, no statistically significant difference was found according to the results of the total YBT left lower extremity 
independent t test according to the gender variable of the children participating in the research (t=1,699; p>0.005). 
 
CONCLUSION 
In conclusion, when the static and dynamic balance capacities of 5-9 years old children who receive gymnastics training are 
examined by age variable, it is thought that while static and dynamic balance control improves with age, gymnastics training has 
an important effect on the development of balance capacity. 
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ABSTRACT 
 
This study was conducted to determine the alexithymic behavior differences of Turkish referees who manage sports 
competitions according to some variables. The sample of the study, carried out leagues and championships in Turkey, selected 
by the simple random sampling model, which arbitrates in 10 sports branches (n=560) candidates, national and international 
referees. Toronto Alexithymia Scale (TAS-26) was used to determine the referees' alexithymic characteristics. The responses of 
the referees to the scale were tested with factor analysis and collected under four sub-dimensions. The gender, age, marital 
status and referee levels of the referees were taken into account as independent variables. The means of these four sub-
dimensions were compared using independent samples t-test and analysis of variance (ANOVA). In the statistical analysis 
performed by gender, the referees differed in the Difficulty to Identify and to Distinguish between Feelings and Bodily Sensations 
and Reduced Daydreaming (p<0.05), by marital status the referees differed in the Externally Oriented Thinking (p=<0.01), by 
ages the referees, differed in Reduced Daydreaming and Externally Oriented Thinking (p=<0.05) and by referee levels the 
referees differed in Reduced Daydreaming, Externally Oriented Thinking and Difficulty Describing Feelings (p=<0.05). The 
findings showed that the referees' alexithymic characteristics had emotional behaviors that would affect the result in a sports 
competition. 
 
KEYWORDS: Alexithymia, sports, referee, sensation, daydreaming, 
 

1. INTRODUCTION 
 
The concept of alexithymia, which means "no words for emotions" in Greek and is a concept that has been accepted very 
quickly by psychiatrists.1 It is mainly known as difficulty in identifying and expressing emotions and difficulty in distinguishing 
between emotions and physical sensations.2 Taylor (1994) states that these features create a deficiency in the cognitive 
processing and regulation of emotions.3 To prove the existence of alexithymia, clinical observations and answers by which 
individuals can express themselves are required and the first scientific research in this area was conducted by Taylor et al.4 

Alexithymia, a concept that can be used for innovative clinical developments has started to spread over a wide area.5 
Pennebaker states that the emotional stimulation of the individual focuses on his bodily elements due to the inadequacy of his 
emotions while in the cognitive process. Based on this, Pennebaker suggests that alexithymic traits are associated with a lack of 
self-reflection and emotional inhibition.6 Lazarus defined emotion as a result of cognitive evaluations of the individual's interaction 
with the environment.7 At the same time, the concept of alexithymia has been associated with "mental state understanding" due 
to the very limited capacity of individuals to symbolize their own emotions, to describe and express emotional experiences in 
detail.8 In the researches it is known that sociopaths defined as an antisocial personality disorder in the social environment and 
some people in the society show alexithymic features.9-10-11 Alexithymic people experience confusion when trying to define their 
emotions and this situation negatively affects their ability to organize their emotions appropriately.12 Since alexithymic people 
have insufficient emotional experiences, they have difficulty putting themselves in other people's and understanding their 
emotional state.13 It has been observed that they have difficulty defining the sad, fearful or angry facial expression of the other 
person.12 In addition to being cold and distant in their interpersonal relationships, these people are not empathic and have 
insufficient self-esteem.14 In fact, alexithymic people cannot use appropriate facial expressions.15 These people also find it difficult 
to give appropriate social responses because they are not sufficiently aware of social norms.12 Because of their operational 
thinking tendency, they focus on finding fast and concrete solutions to the problems encountered.16 They also don't get to the 
root of the problems, they only deal with superficial causes.17 If sports activities are supported with physiological, social and 
psycho-genetic concepts, they make a significant contribution to individual and social development. This situation makes it 
inevitable to follow up and investigate alexithymic features in athletes.18 The referee's world is interesting. Generally, whether 
they manage the competition well or badly, they cannot make anyone happy, they get reaction. For this reason, the psychology 
of the referees and the emotions they feel in the competition are very important. During the competition, they can directly 
affect the result with their decisions and their gender, age, marital status, and referee experiences affect their emotional 
behaviors.26 this study aimed to determine the alexithymic behaviors of the referees who manage and make decisions in sports 
competitions. 

 
2. METHODOLOGY 
 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-134 

 

This study is an experimental study to investigate the effects of personal sensations of sports referees on the results of the 
competitions. The present study used a descriptive and correlational research design. 
 
2.1. Sample 
 
The sample of the study, carried out leagues and championships in Turkey, selected by the simple random sampling model, 
which arbitrates in 10 sports branches (n=560) candidates, national and international referees. The sports branches selected and 
the number of participants are shown in Table 1. 
 

Table 1. Number and percentage of 
participants by sport branches 
  N % 
Athletics 33 5.9 
Badminton 29 5.2 
Basketball 74 13.2 
Football 72 12.9 
Handball 50 8.9 
Table Tennis 40 7.1 
Taekwondo 48 8.6 
Tennis 34 6.1 
Volleyball 111 19.8 
Swimming 69 12.3 
Total 560 100 

 
2.2. Measures 
In this study, Toronto Alexithymia Scale (TAS-26) developed by Taylor et al. (1985) was used. To determine the presence of 
alexithymia, the TAS-26 scale seeks to find the inability to distinguish between physical sensations and feelings, and the inability 
to describe emotions. The scale consists of 26 questions and 4 dimensions. Some of the questions are reverse coded (1, 5, 6, 9, 
11, 12, 13, 15, 16, 21 and 24). The first dimension explains Difficulty to Identify and Distinguish between Feelings and Bodily 
Sensations, the second dimension Reduced Daydreaming, the third dimension Externally Oriented Thinking and the fourth 
dimension Difficulty Describing Feelings. In TAS-26 each item is responded to using a five-point Likert scale: (1) strongly 
disagree, (2) somewhat disagree, (3) neither agree nor disagree, (4) somewhat agree, (5) strongly agree.  
 
3. STATISTICAL ANALYSIS 
 
Factor analysis was applied to 26 questions on the TAS-26 scale. The results of the factor analysis revealed 4 factors consistent 
with the structure of alexithymia, by the TAS-26 scale. These 4 dimensions mentioned in this study explain 51.63% of the total 
variance. The first factor explains 21.35% of the total variance, the second factor explains 16.95% of the total variance, the third 
factor explains 8.86% of the total variance, and the fourth factor explains 4.46% of the total variance. Among the average of 
these factors, the differences between the genders and marital status of the referees were measured with the t-test, and the 
differences between their ages and the level of refereeing were measured by the ANOVA test method. To determine among 
which groups the differences in ANOVA test results, Post hoc (Tukey HSD) test was used. 
 
4. RESULTS 
 
According to the answers given by the participants, the Cronbach alpha coefficient of the TAS-26 scale was found 0.85. The 
questions in the TAS-26 scale were evaluated with factor analysis according to the responses given by the participating referees. 
The results found are shown in Table 2. 
 

Table 2. TAS-26 rotated factor matrix 
Factor 1 - Difficulty to Identify and to Distinguish between Feelings 
and Bodily Sensations 

Factors 
1 2 3 4 

25 I don’t know what’s going on inside me 0.77    
22 I find it hard to describe how I feel about people 0.73    
20 I have feelings that I can’t quite identify 0.72    
26 I often don’t know why I am angry 0.70    
4 I am often confused about what emotion I am feeling 0.69    
14 When I am upset, I don’t know if I am sad, frightened, or angry 0.68    
10 I have physical sensations that even doctors don’t understand 0.67    
19 I prefer just let things happen rather than to understand why they 

turned out that way 0.62    
8 It is difficult for me to find the right words for my feelings 0.59    
23 People tell me to describe my feelings more 0.49    
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Factor 2 - Reduced Daydreaming 

11* It’s not enough for me that something gets the job done; I need to 
know why and how it works  0.82   

13* I prefer to analyse problems rather than just to describe them  0.76   
1* When I cry I always know why  0.68   
24* One should look for deeper explanations  0.67   
9* I like to let people know where I stand on things  0.65   
12* I am able to describe my feelings easily  0.64   
21* Being in touch with emotions is essential  -0.57   
Factor 3 - Externally Oriented Thinking 
18 I daydream rarely   0.73  
15* I use my imagination a great deal   0.71  
2 Daydreaming is a waste of time   0.65  
16* I spend much time daydreaming whenever I have nothing else to do   0.63  
5* I often daydream about the future   0.61  
17 I am often puzzled by sensations in my body   -0.57  
Factor 4 - Difficulty Describing Feelings 
3 I wish I were not so shy    -0.59 

7 Knowing the answers to problems is more important than knowing 
the reasons for the answers    0.51 

6* I seem to make friends as easily as others do    -0.50 
* Negatively keyed items. 

 
According to the factor analysis, 4 factors were determined following the original of scale. These factors were Factor 1 - 
Difficulty to Identify and Distinguish between Feelings and Bodily Sensations, Factor 2 - Reduced Daydreaming, Factor 3 - 
Externally Oriented Thinking and Factor 4 - Difficulty Describing Feelings. 10 questions (4, 8, 10, 14, 19, 20, 22, 23, 25 and 26) 
explained Factor 1, 7 questions (1, 9, 11, 12, 13, 21 and 24) explain Factor 2, 6 questions (2, 5, 15, 17 and 18) explain Factor 3 
and 3 questions (3, 6 and 7) explain Factor 4. 
 

Table 3. Independent samples test (T-test) results according to the gender and marital 
status of the referees 

 Dimensions   N X SS 
t test 

 t sd p 

Gender 

Factor 1 
Male 351 2.24 0.80 

2.443 558 .015 
Female 209 2.08 0.65 

Factor 2 
Male 351 2.32 0.60 

2.021 558 .044 
Female 209 2.22 0.53 

Factor 3 
Male 351 2.59 0.56 

1.525 558 .128 
Female 209 2.51 0.63 

Factor 4 
Male 351 2.67 0.69 

1.787 558 .074 
Female 209 2.56 0.73 

Marital 
Status 

Factor 1 
Single 335 2.17 0.74 

-.466 558 .641 
Married 225 2.20 0.77 

Factor 2 
Single 335 2.28 0.55 

-.305 558 .760 
Married 225 2.29 0.63 

Factor 3 
Single 335 2.48 0.60 

-4.219 558 .000 
Married 225 2.69 0.54 

Factor 4 
Single 335 2.60 0.72 

-1.202 558 .230 
Married 225 2.67 0.68 

 
A independent samples test (T-test) was calculated on referees' gender and marital status. Significant differences were found 
between the genders of the participants in Factors 1 [t(558)=2.443; p<0.05] and 2 [t(558)=2.021; p<0.05]. Male referees' results 
were more positive in Factor 1 (Difficulty to Identify and to Distinguish between Feelings and Bodily Sensations; X=2.24) and 
Factor 2 (Reduced Daydreaming; X=2.32) than female referees. A significant difference was found between the marital status of 
the participants in Factors 3 [t(558)=4.219; p<0.01]. Married referees' results were more positive in Factor 3 (Externally 
Oriented Thinking; X=2.67). 
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Table 4. ANOVA test results according to the ages and referee levels of the referees 

 Dimensions   N X SS 
 ANOVA 

 F p Tukey HSD 

Age 

Factor 1 

Age 18-24 181 2.21 0.75 2.700 .055  
Age 25-34 179 2.28 0.80 
Age 35-44 116 2.05 0.68 
Above Age 45 84 2.08 0.72 

Factor 2 

Age 18-24 181 2.25 0.55 3.797 .010 Above Age 45-Age 18-24 
0.225 
Above Age 45- Age 35-44 
0.201 

Age 25-34 179 2.27 0.51 
Age 35-44 116 2.22 0.55 
Above Age 45 84 2.47 0.76 

Factor 3 

Age 18-24 181 2.40 0.61 11.053 .000 Age 35-44-Age 18-24 
0.254 
Above Age 45-Age 18-24 
0.407 
Above Age 45-Age 25-34 
0.256 

Age 25-34 179 2.55 0.57 
Age 35-44 116 2.65 0.56 

Above Age 45 84 2.81 0.50 

Factor 4 

Age 18-24 181 2.65 0.70 .221 .882  
Age 25-34 179 2.60 0.75 
Age 35-44 116 2.62 0.71 
Above Age 45 84 2.67 0.61 

Referee 
Level 

Factor 1 
Candidate 315 2.20 0.76 1.020 .361  
National 211 2.16 0.72 
International 34 2.02 0.80 

Factor 2 
Candidate 315 2.23 0.53 3.168 .043 National-Candidate 

0.123 National 211 2.35 0.61 
International 34 2.36 0.78 

Factor 3 
Candidate 315 2.49 0.61 5.446 .005 National-Candidate 

0.170 National 211 2.66 0.55 
International 34 2.58 0.55 

Factor 4 
Candidate 315 2.60 0.73 4.075 .018 National-International 

0.328 National 211 2.72 0.69 
International 34 2.39 0.48 

 
 
A one-way analysis of variance (ANOVA) was calculated on referees' ages and referee levels. Significant differences were found 
between the ages of the participants in Factors 2 and 3 [FFACTOR_2(3,556)=3.797, p<0.01 / FFACTOR_3(3,556)=11.053, p<0.01]. A Tukey 
post hoc test revealed that the time to complete the problem was statistically significant. The difference was found for Factor 2, 
from Above Age 45 to Age 18-24 (Xdifference=0.225), and Above Age 45 to Age 35-44 (Xdifference=0.201) and toward Above Age 45. 
The difference was found for Factor 3, from Age 35-44 to Age 18-24 (Xdifference=0.254) toward Age 35-44, from Above Age 45 to 
Age 18-24 (Xdifference=0.407), and Above Age 45 to Age 25-34 (Xdifference=0.256) and toward Above Age 45.Also significant 
differences were found between the Referee Level of the participants in Factors 2, 3 and 4 [FFACTOR_2(2,557)=3.168, p<0.05 / 
[FFACTOR_3(2,557)=5.446, p<0.01] / [FFACTOR_4(2,557)=4.075, p<0.05]. A Tukey post hoc test revealed that the time to complete the 
problem was statistically significant. The difference was found for Factor 2, from National to Candidate (Xdifference=0.123) toward 
National, for Factor 3, from National to Candidate (Xdifference=0.170) toward National and for Factor 4, from National to 
International (Xdifference=0.328) toward National. 
 

5. DISCUSSION 
 
The aim of this study was to determine the alexithymic behaviors of the referees who manage and make decisions in sports 
competitions. Today, sports is one of the most important environments where people can communicate and interact with each 
other. People participate in sports activities with different identities as participants or audience in their daily lives. Referees are 
the most authoritative persons who objectively manage sports events and are responsible for enforcing the rules with their 
decisions. For the game to be played fairly or to enforce penalties, they must have a thorough knowledge of the rules. Referees 
should be able to resolve the emotional, cognitive, behavioral, social and health needs of the players as quickly as possible.19-20 

Referees also have to control their emotions. Because it helps eliminate personal emotions and prejudices. The emotional 
response of the referees to everything that happens on the field must be the same. However, it is very difficult to always focus 
on the game very well. One of the reasons for this can be alexithymia. Alexithymic people have emotional difficulties in 
interpersonal relationships. For this reason, these people are static and distant in their social relationships. Whereas, referees 
interact with athletes, coaches and spectators in a sporting event. To make the right decision, it is not enough just to apply the 
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rules. Sometimes they may need to behave according to the atmosphere. They may even have to explain their decisions to 
athletes and coaches. Therefore, they must be able to communicate with them. If a referee has alexithymic characteristics, it is 
very difficult to do this. This situation may vary depending on whether it is a man or a woman. In our study, it was determined 
that male referees had more difficulty identifying and to distinguish between feelings and bodily sensations than female referees. 
It is also understood that men reduced daydreaming less than women. In some previous studies, it was investigated whether 
there is a difference in alexithymic behavior between the genders.21-21 In these studies, it was determined that men can express 
their emotions less than women on average. No study on alexithymia with referees has been found. One study found differences 
between men and women in terms of life satisfaction and dreaming.23 It has been determined that women dream more than 
men. These findings support the results of this study. In a study conducted among Finnish people, it was found that married 
women are less alexithymic than single women, and there is no significant relationship between married and single men.24 
However, no study was found among married and single people in the field of sports. Another study on alexithymia found that 
the prevalence of Alexithymia increased steadily with increasing age.25 In this study, it was found that older referees were less 
daydreaming and externally oriented. When alexithymic differences were examined according to the level of refereeing, it was 
found that national referees reduced daydreaming and thought externally oriented compared to candidate referees, and they had 
more difficulty describing their feelings than international referees. 
 

6. CONCLUSION 
 
According to the statistical analysis results of this study, it was understood that the referees experienced difficulty to identify 
and to distinguish between feelings and bodily sensations, reduced daydreaming, externally oriented thinking, difficulty describing 
feelings at their age, gender, marital status and refereeing levels. 
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ABSTRACT 
 
In this study, our aim was to examine the pulmonary function tests and cardiopulmonary exercise tests parameters after an 8-
week basic football education of hearing-impaired athletes who smoke.  The experimental group included 12 volunteers who 
were in the age range of 18-22, smoked one package of cigarettes a day and attended basic football education for 45 min 3 days 
a week for 8 weeks, and the control group included 12 nonsmokers hearing-impaired volunteers. A significant difference was 
found between Forced Expiratory Volume in 1 Second, vital capacity and maximum voluntary ventilation values in the pre-test 
and post test values of the pulmonary function test parameters in the experimental and control groupsA significant difference 
was found in maximal oxygen consumption, carbon dioxide production and respiratory rate values in the pre test and post test 
values of the cardiopulmonary exercise test parameters in experimental and control groups. Only a significant difference was 
found in oxygen consumption values in the pre test. Consequently, although an increase occurred in the pulmonary and 
cardiopulmonary exercise values of both groups, the significant difference that was found when the pulmonary and 
cardiopulmonary exercise values of the smoker participants were compared with the test values of the nonsmoker group 
suggests that smoking causes a restraint in the values of pulmonary and cardiopulmonary exercise tests. 
 
KEYWORDS: Pulmonary function test, cardiopulmonary exercise test, Hearing-Impaired. 
 
INTRODUCTION 
 
Football is a sport in which aerobic and anaerobic efforts are used respectively and a series of actions are performed 
coordinately and requiring muscular and cardiorespiratory conditions.1 Smoking through long ages causes the occurrence of 
many clinical situations from the impairment of some physiological functions in the pulmonary system and the effect on lung 
volume and capacities, to cancer.2 The effects of smoking on lungs are directly proportionate to the amount and time of the 
smoking. Pulmonary function tests (PFT), a method ensuring lung functions to be measured, is a simple and useful measurement 
technique to diagnose the diseases related to lungs, notably COPD.3 There is increased resistance due to obstruction and 
inflammation in the airways in lung diseases. Accordingly, alterations are determined in pulmonary function tests. While FEV1(l), 
FVC(l) and FEV1/FVC rates decrease, functional residual capacity, residual volume and total lung capacity increase.4 

Cardiopulmonary exercise tests (CPET) are important tests used to search exercise tolerance mechanisms and the reasons of 
the intolerance. It helps to find out the factors restricting the exercise as well as to determine the functional reserves of all 
organs playing role in the exercise.5 Today, chemicals in the content of cigarettes are closely related to many diseases. 
Exhaustive epidemiologic studies emphasize that smoking is an important risk factor related to almost all non-communicable 
chronic degenerative diseases. COPD comes first among these diseases. Exercise tests in KOAH can be performed for the 
purposes such as determining exercise capacity, revealing the pathologies causing exercise restriction, planning the exercise 
training in pulmonary rehabilitation, determining the specific treatments to increase exercise tolerance and evaluating the 
response to the treatment. Exercise tests can be performed by using devices such as bicycle ergometer or treadmill, thus 
exercise capacity can be determined by showing maximum oxygen consumption (VO2 max, %) value. 6 The fact that smoking is 
common in hearing-impaired individuals and that there is not enough knowledge of the pulmonary test and cardiopulmonary 
exercise test parameters about hearing-impaired individuals led this study to be conducted. In this study, it was objected to 
examine the pulmonary function tests and cardiopulmonary exercise tests parameters after an 8-week basic football education 
of smoker hearing-impaired athletes.  
 
METHODOLOGY 
Study Group 
Total 24 male volunteers participated in the study. The experimental group included 12 volunteers who were at the age range of 
18-22, smoked one package of cigarette a day and attended basic football education for 45 min 3 days a week for 8 weeks, and 
the control group included 12 nonsmokers hearing-impaired volunteers. Pretest and posttest values of the participants were 
obtained, and the test values of the smoker and nonsmoker hearing-impaired individuals were compared. 
 
Research Model 
Measurement of height and weight 
The heights of the athletes were measured by the height measurement scale (0.1 cm accuracy), with bare feet or socks, and the 
body weights were measured with a scale (0.1 kg accuracy) while the athletes were wearing shorts. Body mass indexes were 
determined by dividing the body weights by the square of the heights .7 All cases were questioned for smoking history, presence 
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of comorbidities, the medical treatment they were undergoing and the presence of oxygen concentrator and nebulizer before 
the physical examination.  
 
Pulmonary function (PFT) and Cardiopulmonary exercise tests (CPET) 
The measurement of the pulmonary parameters was performed by the Cosmed Pony FX device. Before the measurement, the 
device was calibrated. The subjects sat on a chair. They were fitted with spirometer mouthpiece snugly and a nose clip was 
worn to keep them from breathing air out through their noses. The measurements were repeated three times with 5 min 
intervals, and the best value was recorded. Among the pulmonary function tests, forced expiratory volume in 1 second (FEV1) 
(l), vital capacity (VC) (l), forced vital capacity (FVC) (l) and maximum voluntary ventilation (MVV) (l/min) values were 
measured.All cases were undergone cardio pulmonary exercise test with symptom-limited and increasing level bicycle 
ergometer via 1999 ZAN 500 device. After providing mask and other attachments, the procedure was performed under 
electrocardiography, blood pressure and oxygen saturation monitoring. After the basal evaluation, warm-up exercises were 
done at the speed of 50-60 rpm for 3 minutes. Then, the graded increasing workload was performed. The workload increased 
15 watt per minute by practicing Wasserman protocol. In symptom-limited CPET practice, the reasons for the exercise test 
termination were stated. Heart rate (HR/min), oxygen consumption (VO2,l/min), carbon dioxide production VCO2(l/min), maximal 
oxygen consumption VO2 max (%) and Respiratory rate VE (l/min) was evaluated by CPET. 
 
STATISTICAL ANALYSIS 
A normality test was performed for measurement values, and it was determined that the measurement values of the participants 
were consonant with the normal distribution. The homogeneity of the variances was controlled by Levene’s test statistics. In the 
comparison of in-group pretest and posttest measurement values, paired sample t-test was used. In the comparison of between-
groups, the change and significance of the measurement values was controlled by Repeated Measures Analysis of Variance. The 
analysis of the data was performed via IBM Statistics SPSS 25.0 software. 
 
RESULT & DISCUSSION 
In this part of the research, statistical analysis and interpretation of the data obtained are given. 
 

Table: 1.The Descriptive Statistics of the Demographic Characteristics of the Experimental and Control Groups 
 

    Experimental Group (n= 12) Control Group (n= 12) 

Variables   SDX ±    SDX ±   
Age (Year) Pre test 20,1±1,8 19,6±1,8 

 Post test 20,1±1,8 19,6±1,8 
Height (cm) Pre test 170,7±9,5 167,1±9,5 

 Post test 170,7±9,5 167,1±9,5 
Body weight (kg) Pre test 63,5±10,4 61,2±10,2 
  Post test 63,3±9,8 60,1±9,3 

In Table 1, age, height and body weight means and standard deviations of the experimental and control group are given. The age 
average of the experimental group was calculated as 20,1 ±1,8 years, and the height average as 170,7±9,5 cm. Pretest body 
weight was determined as 63,5±10,4 kg, and posttest body weight as 63,3± 9,8 kg. The age average of the control group was 
found as 19,6 ± 1,8 years, and the height average as 167,1± 9,5 cm. Pretest body weight was determined as 61,2± 10,2 kg, and 
posttest body weight as 60,1± 9,3 kg. 
 

Table: 2.The Comparison of the PFT Parameters of the Experimental and Control Group 
 

    Experimental Group 
 (n= 12) 

Control Group 
(n= 12)      Group*Measurement 

Variables Test SDX ±  SDX ±  t p F P 

FEV1 (l) Pre test 3,7±0,4 4,4±0,4 -4,264 0,000# 

5,395 0,030+  Post test 4,0±0,5 4,9±0,6 -4,309 0,000# 

 t -4,341 -5,303   
 p 0,001* 0,000*   
VC (l) Pre test 3,6±0,19 4,0±0,1 -3,763 0,001#   

 Post test 3,6±0,4 4,5±0,1 -5,383 0,000# 2,555 0,124 

 t -0,018 -3,239 
  

  

 p 0,986 0,008*  
 

  
FVC (l) Pre test 3,6±0,4 3,9±0,5 -1,632 0,117   

 Post test 3,8±0,4 4,2±0,7 -2,001 0,058 1,003 0,328 

 t -2,167 -2,538   
  

 p 0,053 0,028*   
  

MVV (l/min) Pre test 141,2±10,0 155,3±15,8 -2,620 0,016#   
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 Post test 143,1±8,3 163,5±14,1 -4,321 0,000# 4,115 0,054 

 t -0,702 -5,718   
  

  p 0,497 0,000*       
 
FEV1:  Forced Expiratory Volume in 1 Second, VC: vital capacity, FVC:  forced vital capacity, 
MVV: maximum voluntary ventilation 
* p< .05 Paired Sample t-Test  # p< .05 Unpaired Two-Sample t-Test. 
 
In Table 2, the analysis results of the comparison of PFT parameters of the experimental and control groups were presented.  
When the experimental and control group values were examined, the FEV (1), VC (1) and MVV (1 / min) pre-test and post-test 
values were found to be significant, while the FVC (1) value pre-test and post-test values were not found significant (Table 2). 
 

Table: 3.The Comparison of the Cardiopulmonary Exercise Test Parameters of the Experimental and Control Groups 

    Experimental Group 
 (n= 12) 

Control Group 
(n= 12)      Group*Measurement 

Variables Test SDX ±  SDX ±  t p F p 

HR (p/min) Pre test 76,6±4,4 75,9±7,2 0,275 0,786 

. .  Post test 76,6±4,4 75,9±7,2 0,275 0,786 

 t . .   

 p . .   
VO2 (l/min) Pre test 1,4±0,04 1,5±0,3 -3,082 0,005# 

0,001 0,999  Post test 1,5±0,05 1,6±0,8 -1,722 0,099 

 t -5,405 -2,787 
  

 p 0,000* 0,018*  
 VO2 max (%) Pre test 59,7±3,2 68,0±1,9 -7,772 0,000# 

0,001 0,971  Post test 61,9±5,9 70,2±1,6 -4,784 0,000# 

 t -1,967 -10,110   

 p 0,075 0,000*  
 VCO2 (l/min) Pre test 1,4±0,5 1,4±0,3 -2,476 0,021# 

0,852 0,366  Post test 1,5±0,3 1,5±0,4 -3,869 0,001# 

 t -5,946 -4,417  
 

 p 0,000* 0,001*  
 VE (l/min) Pre test 44,4±1,3 46,8±1,3 -4,506 0,000# 

0,134 0,718  Post test 44,7±1,4 48,4±1,2 -4,961 0,000# 

 t -6,009 -4,530   
  p 0,000* 0,001*     

 

Hr: Heart rate per minute,VO2: oxygen consumption,  VO2(max): maximal oxygen consumption  VCO2: carbon dioxide 
production, VE: respiratory rate 
* p< .05 Paired Sample T-Test   # p< .05 Unpaired Two-Sample T-Test 
 
In Table 3, the analysis results of the comparison of exercise test parameters of the experimental and control groups are 
presented.While VO2 max (%), VCO2 (l / min), VE (l / min) pre-test and post-test values were found to be significant in the 
Experimental and Control groups, HR (p / min) values were not significant.In the experimental and control groups, only the pre-
test values were found to be significant in VO2 (l / min) value. (Table 3).Almost all scientific studies conducted for ages have 
stated the negative effects of tobacco and tobacco products on public health. Despite a great number of scientific studies, the 
production and consumption of tobacco and tobacco products continue today. Unless an efficient control mechanism is applied 
to tobacco and tobacco products, it is estimated that they will be responsible for the death of approximately 8 million people 
annually, and about 1 billion people by 2030. 8 Smoking hurts forced expiratory volume in 1 second FEV (l).9 Most of those 
exposed to tobacco and tobacco products meet these products at adolescent period.10 The age range of the volunteers 
participating in this study is 18-22 years. Being exposed to tobacco smoke actively or passively at this period in which cells, 
tissues, organs and systems develop can create problems in terms of health in the future.11 Our young research group is the 
ideal group to reveal the results of their active addictions to tobacco products. The effect of different pieces of training in many 
sports branches on the pulmonary functions of athletes has been investigated.12 In this study, it has been aimed to investigate the 
effect of basic football education on pulmonary functions and cardiopulmonary exercise test values of hearing-impaired athletes 
who smoke.In the study, a significant difference was found between the pretest and posttest values of the pulmonary function 
test parameters of the experimental and control group, between FEV1 (l), VC and MVV (l/m) values. While a significant 
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difference was found only in FEV1 (l) value when the pretest and posttest values of the experimental group were examined, a 
significant difference was found in FEV1 (l), VC, FVC (l), MVV (l/min) values in the pretest and posttest values of the control 
group.The organs exposed to tobacco and tobacco products’ smoke and most harmed are undoubtedly the respiratory tract 
and lungs. Some restrictions can occur in smokers’ lung capacities in direct proportion to time. Especially, if smoking starts from 
adolescence and goes on over the age of 35, various problems related to the respiratory system arise.13 In this study, FEV1 (1), 
VC and MVV (l/min) values of the experimental group were lower than the control group and they were found statistically 
significant; and it is believed that the result is supported by this information.It was observed that, as a result of long-term use of 
tobacco and tobacco products, FEV1 (l) values were lower and the rate of decrease was higher in users than those who did not 
smoke. 14 In another study conducted on the smoker, quitted smoking and nonsmoker males in Korea, FEV1 (l) value was found 
significantly different between the 3 groups. 15 In a multicenter study conducted to compare the spirometric measurements in 
smokers and nonsmokers in Japan, it was found that FEV1 and FEV1/FVC values were lower in smoker patients at all age groups 
than nonsmokers.16 In this study, it is thought that the low rate of decrease in FEV1 (l) values in the experimental group is due 
to smoking.Inflammation and oxidative stress formed in the respiratory tract or lungs may cause the FVC (l) parameter to 
decrease. 17; 18.It is thought that the low FVC (l) values of smoking volunteers may be due to inflammation in the lungs related to 
smoking. In the literature, exposure to smoke of tobacco and tobacco products is thought to cause oxidative stress in the 
respiratory system19 and trigger inflammatory reactions.20In many similar studies conducted on smoker and nonsmoker patients, 
pulmonary function tests were found lower in smokers when compared to nonsmokers. 21; 22 In a study conducted by Tüzün on 
female handball player students in 1988 stated that VC, MVV and total lung capacity (TLC) were higher than the control group 
and that there was also an increase in the pulmonary functions in parallel with the increase in physical strength convenience of 
the athletes.23 In this study, the fact that the increase in the experimental group was higher than the control group is supported 
by this information. According to the literature data, MVV value in football players varies from 108.3 to 170 l/min.24 The fact that 
the MVV l / min values are in these ranges corresponds to the literature. In this study, a significant difference was found between 
the pretest and posttest values of the cardiopulmonary exercise test parameters of the experimental and control group in VO2 
(l/min), VO2max(%), VCO2 (l/min) and VE (l/min) values. When the pretest and posttest values of the experimental group were 
examined, while VO2 (l/min), VCO2 (l/min) and VE (l/min) values were found significant, in the control group, a significant 
difference was found in VO2 (l/min), VO2 max, VCO2 (l/min) and VE (l/min) values. 
In a study conducted by Yazıcı et al, a treadmill exercise test and pulmonary function test was performed on 45 patients with 
COPD, and arterial blood gases of the patients were evaluated. A significant relationship was determined between VO2max (%) 
and FEV1 (l) in the patients with 3rd and 4th phase COPD.25 In the study conducted by Ortega et al, it was determined that there 
was no significant relationship between VO2max (%), VCO2 (l/min) and PaO2, PaCO2 .26 

 
In the study conducted by Parspur, a statistically significant difference was found in FEV1 (l), VC (l), FVC (l) ve MVV 
(l/min). Parspur also reported that there was no statistically significant difference in HR (p), VO2 (l/min), VO2 max (%), VCO2 
(l/min) and VE (l/min) values.4 When the values found in our study were examined, while the fact that there was a significant 
difference in FEV1 (l), VC (l), FVC (l) and MVV (l/min) values is supported by this study, the significant difference also found in 
VO2max (%), VCO2 (l/min) and VE (l/min) does not show similarity. It is believed that this difference arises from that the 
individuals in the experimental group in this study had more habit of cigarette smoking.In another study conducted on 38 
sedentary volunteers doing biking by Markov et al, it was aimed to find whether there was any increase in the endurance rate of 
the bikers after the respiratory muscle training. Total 38 sedentary bikers participated in the study, as 18 in the control group, 
15 in the endurance group and 15 in the RMT (respiratory muscle training) group. Lung functions, maximum oxygen 
consumption and maximum aerobic strength tests were performed on the participants before and after the training. The training 
included 40 sessions, and each session was 30 minutes. After the RMT lasted for 15 weeks, while a significant increase in biking 
and respiratory endurance in the experimental group, it was stated that no difference occurred in the maxVo2 of the sedentary 
individuals participated in the study.27  In future studies, it can be aimed to investigate what the effect of respiratory muscle 
training will be. 
 
CONCLUSION 
In this study in which pulmonary functions and cardiopulmonary exercise test values of the football education in smoker and 
nonsmoker hearing-impaired individuals were compared, an increase was found in the pulmonary and cardiopulmonary exercise 
values of both groups. However, the fact that there was a significant difference between the pulmonary and cardiopulmonary 
exercise values of the smoker participants and those of the nonsmokers suggests that smoking causes a restriction on 
pulmonary and cardiopulmonary exercise values. 
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ABSTRACT 
Assessments of athletes can be used for talent selection and standardized training programs. Thus, this study aims to 

compare the physical characteristics and speed, agility, aerobic power, muscular endurance and recovery abilities of female 
volleyball and basketball players.The data were collected from a total of 26-second league athletes including 14 volleyball and 12 
basketball players in July 2019. After physical characteristics were determined by Tanita, speed tests with 5 and 10 meters 
acceleration sprints, agility with t-test, muscular endurance with push-ups and sit-ups, aerobic power predicted from Yoyo test 
and rest and recovery hearth rates using exercise polar clock were measured. For comparisons between two groups were 
performed by independent t-test due to normal distribution of data. This study showed that basketball players are older, taller 
and heavier than volleyball players. Again, there was no significant difference between the groups in 5 m speed test while the 
average velocity of volleyball players had significantly highest mean sprint speed in 10 m, the average push-ups and sit-ups of 
basketball players were significantly higher than volleyball players. The maxVO2 values calculated by the average distance covered 
in the yoyo test were significantly higher than those of basketball players. While warm-up heart rate of basketball players is 
higher than volleyball players, after the speed tests and Yoyo test, the heart rate of volleyball players was higher than basketball 
players. In conclusion, the number and intensity of maximum intermittent efforts in volleyball competitions and workouts and 
the increase in aerobic metabolism in recovery lead to the differentiation between volleyball and basketball players concerning 
speed and aerobic power. Finally, it can be thought that the physical fitness components were differentiated depending on the 
character of the game, and the age and level of the athlete. 
 
Key words: Volleyball, basketball, sprint speed, muscular endurance, agility, aerobic power and recovery heart rates. 
 
INTRODUCTION 
Determining physical fitness profiles specific to the sports branch does not only assist coaches in organizing training programs 
for elite athletes, but also guides coaches and sports scientists ineffective talent selection processes.4-38 In recent years, it has 
become common to create reference physical fitness profiles for each sports branch. It will be not only useful in comparing the 
physical fitness profiles of the two sports branches but also in defining similarities and differences as well as in determining the 
general characteristics of the sports branches. Sprint performance is thought to play an important role in the basketball success 
of strength and muscular power components. Generally, the body height of basketball players is noticeably higher than other 
athletes.2 Again, because of the need for quick stop-and-go, changing direction and effective maneuvers in the game, anaerobic 
power is considered to be critical for success in basketball. Volleyball physical fitness profiles are similar to basketball. Sheppard 
et al. (2012) has defined volleyball as a sport characterized by short and frequent explosive activities such as volleyball jumping, 
diving and ball play. It also includes vertical jump activities include blocks, spikes with movements with or without a horizontal 
approach. Fontani et al. (200) defined an average 96.5 times vertical jump made by a senior volleyball player, usually throughout 
the match. The tolerance to the loads caused by eccentric-concentric contractions in the stretch-shortening cycle that occurs 
following the vertical jumps, high body weight and body height, high lean body weight and low body fat ratio are the most 
outstanding features of the volleyball players' physical fitness. So, this study aims to compare the physical characteristics and 
neuromotor fitness of female volleyball and basketball players to create a scientific database for coaches to organize their 
training programs and evaluate the effective management of talent selection processes as well as the transfer of athletes to 
upper leagues and more successful teams. 
 
MATERIALS AND METHODS 
 
Participants: Data were collected from 26-second league female athletes in July 2019. The physical properties of the 
participants were determined by bioelectrical impedance. The speed characteristics of the participants with 5, 10 and 20 meters 
acceleration runs, agility with t-test, muscular endurance with 30 seconds of push-ups and sit-ups, aerobic powers with the Yoyo 
test, and their resting and post-exercise heart rate with polar were measured. Participants were informed before the study, and 
an “Informed Approval Form” was taken from each of them and their participation was ensured. The principles stated in the 
Helsinki Declaration have been applied. Measurements of body weight and height: Bodyweight and height measurements of the 
participants were taken in a standing position while they were wearing shorts and a T-shirt without shoes before breakfast. 
Bodyweight was measured in kilograms to the nearest 0.1 kg using a Seca™ digital weighing scale (Seca, Germany). Body height 
was measured in centimeters to the nearest 0.1 cm using a metal stick of this scale. Body weight of the participant was measured 
in kilograms to the nearest 0.1 kg with a Seca™ digital weighing scale (Seca, Germany) while body height measurement was 
taken in centimeters to the nearest 0.1 cm using a metal stick of this scale. 
 
Calculation of Body Mass Index (BMI) 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-145 

 

BMI was computed by using the following formula: weight (kg) divided by height (m) squared. 
 
Speed Tests 
A two-door photocell electronic chronometer (microgate witty brand system) with an accuracy of 0.01 seconds was used to 
measure First gate is located at the beginning while the second gate was placed at the end of the 5m ve 10m distances. 
Participants started the sprint with high standing position 50 cm behind the starting line, two trials were made and the best 
grade was recorded in seconds .6 
 
Measurement of Agility 
T test was used to measure agility. This test was applied to determine the speed of the athletes to change their direction such as 
forward sprinting, right-left side galloping and running back and forth. Each subject repeated the test twice and the best time was 
recorded by stopwatch in seconds as the person's degree. 7-8 
 
Sit Ups in 30 Seconds 
The athletes were placed on their back, knees bent, hands on the back of the neck and soles of the feet touching the ground, 
with the start command, as much as they could repeat for 30 seconds. The number of sit ups that the subject could repeat in 30 
seconds was recorded as a score by a hand chronometer with an accuracy of 1/1000 .9 
 
Push-Up in 30 Seconds 
 The subject performed as possible as to repeat push-ups for 30 seconds with the start command.The athletes were lying on the 
ground with their facing the ground, from hip to the knees and the ankles, legs were stretched without touching the ground, 
while the body weight was on the soles of the toes and raising and lowering their whole body by arms. The number of pushups 
that the subject could repeat in 30 seconds was recorded as a score by a hand chronometer with an accuracy of 1/1000 .9 
 
Yo-Yo Test 
The subject runs from cone A to cone B. During the runs, when one comes from cone A to cone B, a signal sounds and the line 
is stepped on and back to cone A is run. When the subject comes to cone A, the signal is heard again and it is jogged from cone 
A to cone C and it has waited until the starting point cone A is heard again. Running speed increases according to the test 
protocol. If the athlete cannot catch the signal for the first time when he comes to cone A, he or she receives an error and the 
second time in a row, if the signal is heard and, the subject is not on the point of A, the test is ended. Each time the subject 
arrives at cone A, the test distance is marked on the sheet and recorded. The test conditions to be performed should always be 
in the same field and weather conditions (such as not hot or cold, the ground not being wet to prevent the subjects from 
slipping). The subjects participating in the test should be asked to wear the same type of football shoes (crampons) so that they 
do not fall during running, and the running area should be made on the natural grass area. Test running speed will start at 10 km 
/ h. At the end of every 40 meters, the running speed will increase by 0.5 km / h or 1 km / h depending on the test protocol.11 
 
Measurement of Recovery Heart Rate (RHR) 
Before and after the warm-up, the subjects' RHR were recorded with a heart rate monitor (RS 800, Polar Vantage NV, Polar 
Electro Oy, Finland) at intervals of 5 seconds with 6 intervals after the speed, agility and aerobic endurance performances. 
Before measurement of RHR, the chest band of the heart rate monitor was placed on the subject's chest, and MUSC was 
recorded from the monitor. 
 
Statistical Analysis 
Due to the normal distribution of the data, independent t-test analyzes were used for paired comparisons. Results were 
evaluated according to the "0.05" significance level. 
 
Results 
 

The findings of this study are presented in tables 1, 2, 3 and 4. 
Table 1. Comparison of physical characteristics between female volleyball and basketball players. 

Variables Group N M. t value Diff. Sig. 
Age (years) Volleyball 14 19,57 

-6,178 -2,35 ,000** 
Basketball 12 21,92 

Body Height (cm) Volleyball 14 169,71 
-2,074 -7,20 ,049* 

Basketball 12 176,92 
Body Weight (kg) Volleyball 14 57,93 

-2,405 -6,40 ,024* 
Basketball 12 64,33 

Body Mass Index 
(BKI=w/h2) 

Volleyball 14 20,08 
-,846 -,47 ,406 

Basketball 12 20,54 
*p<.05; **p<.01 
 

Table 2. Comparison of speed, agility, aerobic power and recovery ability between female volleyball and basketball players. 
Variables Group N M. S.D. t value Diff. Sig. 
5 m Speed (m/sec) Volleyball 14 3,24 0,24 -1,490 -,38 ,149 
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Basketball 12 3,62 0,92 

10 m Speed (m/sec) 
Volleyball 14 4,06 0,24 

5,570 ,48 ,000** 
Basketball 12 3,58 0,19 

T Test (m/sec) 
Volleyball 14 3,62 0,20 

1,973 ,18 ,060 
Basketball 12 3,44 0,28 

Push ups (30 sec reps) 
Volleyball 14 17,64 6,48 

-3,935 -11,10 ,001** 
Basketball 12 28,75 7,92 

Sit up (30 sec reps) 
Volleyball 14 16,50 2,98 

-4,313 -13,91 ,000** 
Basketball 12 30,42 11,67 

Yoyo test (m) 
Volleyball 14 1098,57 513,00 

2,440 421,90 ,022* 
Basketball 12 676,67 332,25 

Estimated Max VO2 
Volleyball 14 60,24 6,98 

2,440 5,74 ,022* 
Basketball 12 54,50 4,52 

*p<.05; **p<.01 
 
Table 3. Comparison of resting and exercise hearth rates after warm up, speed, agility, aerobic power and Yoyo tests between 
female volleyball and basketball players.   

Variables Group N M. S.D. t value Diff. Sig. 
Resting Hearth Rate 
(bpm) 

Volleyball 14 76,50 13,81 
-,756 -4,16 ,457 

Basketball 12 80,67 14,25 
Hearth Rate After  
Warm up  (bpm) 

Volleyball 14 92,43 15,09 
-4,588 -40,90 ,000** 

Basketball 12 133,33 29,18 
Hearth Rate After Speed 
Tests (bpm) 

Volleyball 14 140,71 18,27 
5,481 44,29 ,000** 

Basketball 12 96,42 22,94 
Hearth Rate After T Test 
(bpm) 

Volleyball 14 138,64 35,82 
-,980 -11,27 ,337 

Basketball 12 149,92 18,69 
Hearth Rate After Yoyo 
Test (bpm) 

Volleyball 14 150,43 41,14 
2,360 29,01 ,027** 

Basketball 12 121,42 11,41 
*p<.05; **p<.01 
 
Table 4. Correlations among speed, agility, aerobic power and recovery hearth rates (RHR) and sport branches. 

Variables Mean 
5 m 

Mean 
10 m 

Mean Agility Speed Push 
Up 

Sit 
Up 

Max 
VO2 

Group 

Mean 5 m 1       
Mean 10 m -,070 1      
Mean Agility Speed ,104 ,670** 1     
Push Ups ,166 -,415* -,227 1    
Sit Ups ,239 -,417* -,174 ,167 1   
MaxVO2 ,033 ,397* ,319 -,476* -,294 1  
Group ,291 -,751** -,374 ,626** ,661** -,446* 1 
Warm Up RHR ,501** -,518** -,249 ,633** ,215 -,402* ,684** 
Speed Tests RHR -,273 ,603** ,203 -,533** -,612** ,491* -,746** 
Agility Test RHR ,382 -,021 -,007 -,136 ,242 ,061 ,196 
Yoyo Test RHR -,094 ,421* ,202 -,369 -,307 ,776** -,434* 
Age ,219 -,577** -,517** ,423* ,632** -,336 ,784** 
Body height ,508** -,275 -,032 ,143 ,351 -,186 ,390* 
Body weight ,327 -,264 -,023 ,269 ,396* -,367 ,441* 
BMI -,202 -,013 ,016 ,269 ,161 -,359 ,170 

*There is significant correlation at p<.05 level; **There is significant correlation at p<.01 level. 
Group=1 (Volleyball), 2 (basketball) 
 
DISCUSSION  
 

This study aims to compare the physical characteristics and speed, agility, muscular endurance, aerobic strength and 
recovery abilities between female volleyball and basketball players.In volleyball, strength, speed and vertical jumping ability 
associated with height are the most important characteristics that determine the performance of the athlete .14 In our study, the 
average body height and weight of the volleyball players participating were 169.71 ± 7.64 cm and 57.93 ± 6.73 kg, respectively. In 
the study of,15 it was reported that the averages of age, body height and weight for elite female volleyball players are 18.6 years, 
175 cm and a body 62.3 kg, respectively. In the same study, the shuttle test, evaluating the muscular strength and endurance, 
among the physical fitness parameters, was determined to be 25.9 times for 40 seconds.The values of the participants in the 
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study of the Gelecek and others (2000) appear to be stronger than the athletes in our study in terms of both physical and motor 
characteristics. Ergun et al. in their study on elite male volleyball players, the average values reported were 26.85 ± 5.4 years for 
age, 189.23 ± 5.09 cm for body height and 82.25 ± 5.41 kg for body weight, respectively. On the other hand, Yorukoglu and Koz 
(2007) reported average values for 8 cadet basketball players from the infrastructure of Ankara University Sports Club were 
165.7 ± 8.21 cm for body height and 58.13 ± 14.27 kg for body weight, respectively. Savucu et al. (2004) reported the average 
values for 30 cadet basketball players from the infrastructure of the Fenerbahçe basketball team were 187.89 ± 0.04 cm for body 
height and 79.66 ± 8.73 kg. for body weight, respectively. Similarly, Kuter and Ozturk (1992) in their study determined the 
averages for 13 cadet basketball players were 181.62 ± 6.74 cm for body height and 69.93 ± 6.37 kg for body weight, 
respectively. In his study, Bayramoglu (1998) reported the mean values of 60 basketball players aged 13-16 were 176.36 ± 7.94 
cm for average height and 66.82 ± 7.67 kg for body weight, respectively. Also, the average age of the participants was 
determined as 21.92 ± 1.16 years for age, 176.92 ± 10.05 cm for body height, and 64.33 ± 6.81 kg for body weight in our study. 
The results reported in sport literature are close to our study in terms of physical properties. Volleyball players require sudden 
acceleration and deceleration movements to increase their efficiency and skills during the match. Also, it is necessary to change 
direction quickly to be able to defend in volleyball. In the study on female volleyball players by,34 there was a statistically 
significant difference in the agility T-test before, during and after season. Molenaar (2009) observed that there was a very 
significant difference in the results of agility T-test between pre-season and in-season periods. On the other hand, Güler (2016) 
reported T-test agility values as 5.27 ± 0.74 for 10-16 years old basketball players in his study. Also, the mean values of the 
agility T-test for basketball players were 5.80 ± 0.59 sec for aged 13 and under and 4.82 ± 0.52 for aged 14 and over, 
respectively. In a study of,20 it was reported that the mean values were 27.44 reps for males judokas, and 27.44 reps female 
judokas in the university. Boyacı (2016) reported the mean values for young female players were 5.14±0,25 sec for pro-agility 
test and 16,23±0,47 sec for İllinois agility tests, respectively. Özveren (2015) reported the means for female volleyball players 
were 29.63 ± 3.05 reps for sit up and 22.13 ± 2.39 reps for a push-up, respectively while Özveren (2015) reported that sit up 
and push up performance depend on the variables of age, gender, sports branch, and training experience.Ekici (2017) reported 
the mean results for female volleyball players were 24.4 ± 1.53 reps for sit ups, 17.5 ± 1.39 reps for push-up and 238.5 ± 7.35 
cm for standing long jump, respectively. The findings of researches in the literature are similar to our study in terms of muscular 
strength. In a similar study conducted by Albay et al., mean values for 10 m speed of team sports were 1.87 ± 0.07 seconds for 
volleyball players, 1.82 ± 0.08 seconds for soccer players, 1.77 ± 0.1 seconds for handball players while same values for 20 m 
speed of team sports were 3.23 ± 0.13 seconds for volleyball players, 3.06 ± 0.16 seconds for football players. and 3.09 ± 0.11 
seconds in handball players .20 Kale et al. (2018) reported the mean values of sprinters for 20, 30, 40 and 50 meters sprints were 
3.14 ± 0.14 sec, 4.23 ± 0.16 sec., 5.27 ± 0.17 sec.,  6.29 ± 0.19 sec, respectively. The average values reported by Kılınç et al. 
(2011) for cadet basketball players were 3.6 ± 0.2 seconds for 20 m and 5.0 ± 0.3 seconds for 30 m.Green et al. reported (1998) 
the avarages of 20-yd (18.288 m) in basketball players were 3.46 ± 0.27 seconds for females and 3.13 ± 0.21 sec for 
males.Wallace compared 10 and 30 meters sprinting characteristics between fitness participants and sprinters in his study. Sprint 
performances of 10 and 30 meters of sprinters were 1.98 sec for 10 m and 4.75 sec for 30 meters sprints while same values for 
fitness participants.  Sprinters had a better sprints performance for 10 m and 30 m sprints than those of fitness participants. The 
results of the studies in the literature are similar to our study.Aerobic power is the ability to generate aerobic energy in high 
intensity exercise and is defined by the maximum oxygen consumption (VO2max). Aerobic capacity is used synonymously with 
the word endurance and is defined as the ability to continue an exercise for a long time.19-35 The MaxVO2 values reported by.25  
are 46.6 ml / kg / min for female volleyball players and 56.7 ml / kg / min for female basketball players. In these studies, it was 
determined that the MaxVO2 value of basketball players was higher than that of volleyball players.23 voleybolcuların MaxVO2 
değerini 55.5 ml/kg/dk, Puhl ve ark. (1982) bu değeri 50.6 ml/kg/dk olarak belirtmișlerdir.24 It was reported the average resting 
heart rate of 24 infrastructure basketball players aged 13-14 as 84.72 ± 13.94 beats/min in his study while 33 stated that the 
average resting heart rate of 25 basketball players aged 11-15 was 89.92 ± 10.23 beats / minute. Moreover, Kuter and Öztürk 
(1992) stated the average resting heart rate of 13 cadet basketball players as 68.25 ± 6.25 beats /min. In another study, the 
resting heart rate of volleyball players with 73.94 ± 8.07 was higher than those of basketball (66.24 ± 10.96 beats / min) and 
handball players (66.86 ± 3.73 beats / min) .29-32 Some factors determining the recovery process are heart rate, the time for 
breathing to return to normal and the lactic acid level formed during exercise returns to the normal level. The recovery heart 
rate is used as an indicator of the benefits of training.36 As the load increases with training and exercise, sympathetic activity in 
skeletal and cardiac muscles increases while parasympathetic activity decreases in other organs. In recovery, the opposite 
happens. When the groups were compared, the average resting heart rate of volleyball players was found to be significantly 
higher than basketball players. In various studies, significant reductions in heart rate were achieved with regular training, and it 
was determined that the contraction force of the heart was caused by the increase in stroke volume. As the training level and 
duration increases, the heart rate decreases at the same intensity.29-31   Heart rate at rest in well trained athletes, is at a more 
economical level compared to healthy but not untrained persons. The lower resting heart rate of the athletes gives an idea that 
their performance levels are also high.30 The results of this study showed that basketball players were older, taller, and heavier. 
On the other hand, volleyball players' mean speed of 10 m was significantly higher than basketball players; there was no 
significant difference between the groups in the 5 m and 20 m speed tests. The push-up and sit-up averages of basketball players 
is significantly higher than volleyball players. The maxVO2 values calculated with the average distance traveled in the Yoyo test 
are significantly higher than basketball players. 
While the heart rate of basketball players during warm-up were significantly higher than volleyball players, volleyball players' 
heart rate after speed test and Yoyo test were significantly higher than basketball players. Group variable (volleyball=1, 
basketball=2) positively correlated with mean push (r=.626, p<..01), with sit up (r=.661, p<..01), while this variable negatively 
correlated with 10 meter sprint (r=-.751, p<..01), and maximum oxygen consumption (r=-.446, p<..01) at .01 confidence level. 
The mean push and sit up were positively correlated with group variable in the favor of volleyball players while this variable 
negatively correlated with 10-meter sprint and maximum oxygen consumption in the favor of basketball players at .01 
confidence level (Table 4). Group variable positively correlated with mean, recovery heart rate (RHR) after warm up (r=.684, 
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p<..01), age (r=.784, p<..01), body height (r=.390, p<..01), and body weight (r=.441, p<..01), while this variable negatively 
correlated with RHR after speed tests (r=-.746, p<..01), and RHR after Yoyo tests (r=-.434, p<..01) at .01 confidence level. The 
RHR after warm up, age, body height, and body weight were positively correlated with group variable in the favor of volleyball 
players while this variable negatively correlated with RHR after speed tests and RHR after Yoyo tests in the favor of basketball 
players at .01 confidence levels (Table 4). It is interesting that age variable as well correlated with group variable. This means 
that the mean age of volleyball players was lower than basketball players. The differences in means of 10 m, agility speed, push 
up and sit up tests between volleyball and basketball players may be partly explained by age factor (Table 4). 

. 
 

CONCLUSION 
It can be concluded that the findings of our study showed partly the similarities with the physical fitness components of 

volleyball players and basketball players in the literature. Also, the number and intensity of maximum intermittent efforts in 
volleyball competitions and workouts and the increase in aerobic metabolism in recovery lead to the differentiation between 
volleyball and basketball players concerning speed and aerobic power. In addition, these significant differences in means of 10 m, 
agility speed, push up and sit up tests between volleyball and basketball players may be originated from age-related differences. 
Finally, it can be thought that the physical fitness components were differentiated depending on the character of the game, and 
the age and level of the athlete. 
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ABSTRACT 
The study aimed to determine the amount of fluid loss with aerobic exercise and sauna protocols, and to compare the change in 
urine density in the same amount of fluid lost with aerobic exercise and sauna. Thirty-five tennis players (mean age: 24.36 ± 4.03 
years R=18-32) training 3 hours/day, 2 times/week (mean training age: 4.07±1.43 years (R=2-6 years) participated voluntarily. 
Method: Bodyweight by using a scale and height by using a stadiometer were used to measure. Kücükkubas, (2007) and Siri 
Formula (1956) were used to determine the body density and body fat percentage respectively. Bruce protocol was used to 
determine Maximal Oxygen Consumption (VO2max) for calculation of the intensity from VO2max by using the Karvonen 
method on the first day with controlled hydration status of the athletes to be hydrated. Firstly, at the predetermined %60 of 
VO2max for 6x15 min (8 minutes rest interval) on the treadmill with a total of 90 minutes of running exercise were applied. 
Secondly, 48 hours later, the amount of fluid and body weight lost during aerobic exercise was also made lost in sauna protocol 
and urine density was controlled. Thus, urine density corresponding to the same amount of fluid loss lost in aerobic exercise and 
sauna was compared. Results: The values of USG were significantly different pre-exercise (1.016±4.1 g/cm3) from after exercise 
(1.024±3.10g/cm3) (p <0.01); pre-sauna (1.016±4.33) from post-sauna (1.022±3.05) and pre-exercise (1.016±4.1 g/cm3) and post 
sauna (1.022±3.05). Conclusion: Using hydration status is a good strategy for athletes monitoring body weight before training 
sessions or competitions to maintain proper hydration. Moreover, questioning the amount of mineral quantity and content loss 
or with fluid and mineral intake during fluid loss in aerobic exercises and tournament environments will shed light on future 
studies.  
 
Keywords: Aerobic Exercise, Tennis player, Dehydration, Fluid Loss, urine density, sauna 
 
INTRODUCTION 
 
Tennis matches and training cause athletes to stay on the court for quite a long time (1). Fluid loss due to long-term stay on the 
court may cause different effects on different age and training level groups who are playing both recreationally and/or as a 
competitor. 1,2 This may result in heat-related injury or/and decrease peak performance. 3,4 Physiological exertion in a long time 
duration and thermoregulatory condition may lead to impairments in performance.5 Moreover, in the case of insufficient 
hydration, death may occur as a result of impaired cognitive functions, neurological dysfunction and aggravation of dehydration. 
6,7 When all these factors are considered, exercise or sauna studies have been focused to determine the effect of dehydration 
and athletic performance. 8-10 During real matches in tournaments measuring fluid loss, hydration status and core temperature 
were difficult. 11 In this context, playing tennis in different weather conditions. 3,12 heat stress, court floor 13 and opponent level 14 
may change the quantity of fluid loss and performance parameters. 4,14 Due to the fact that playing tennis looks like an aerobic 
system predominantly, it includes different loads in matches with different energy systems in its content. On average, playing 
tennis is 60% aerobic loading looking at the total match time. 14; 15 The frequency also changes in professional tennis players who 
play more than seven matches within two weeks. 4,12 Moreover, the frequency of matches increases as a result of matches 
postponed in adverse weather conditions.  Failure to replace the fluid loss in hot environments can impair performance in 
athletes, increase in the level of difficulty perceived was reported as well as a decrease in plasma volume. 14,16 In addition to that 
thirst is not an indicator of body water status. 1,2 Although replacing the loss of fluid amount ensures fluid and electrolyte balance 
are important in terms of performance. 16-18 replacing fluid does not always mean replacing the electrolyte loss. 2 Furthermore, 
hyponatremia was observed in athletes due to excessive water consumption, especially in American football and tennis, played in 
hot and humid weather. 19 Sodium intake has been suggested to prevent hyponatremia as a result of excessive fluid consumption. 
2,20,21 Moreover, it has also been reported that athletes experience dehydration despite fluid intake. 16  
 
Despite the loss of body weight with individual differences, the quantity of the body water loss by bodyweight weighing is a 
convenient method to determine the amount of fluid loss. Therefore, determining the amount of fluid loss with aerobic exercise 
and sauna protocols and comparing the change in urine density with the same amount of fluid lost with aerobic exercise and 
sauna will be beneficial, useful and will shed light on future scientific studies to sport scientists, coaches and athletes. For this 
reason, the objective of the current study is to determine how much fluid loss is caused by aerobic exercise in tennis players 
with no fluid intake. In addition to that, the objective of the present study was to compare the change in urine density in the 
same amount of fluid lost with aerobic exercise and sauna. 
 
MATERIALS AND METHODS  
Subjects: Thirty-five tennis players between 18 to 32 (mean age: 24.36 ± 4.03 years) training 3 hours/day, 2 times/week (mean 
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training age: 4.07 ± 1.43 years) between 2-6 years of training ages participated voluntarily in the present study. After the 
participants were informed about the study, they signed the voluntary consent form. The study was prepared following the 
World Medical Association Helsinki Declaration rules. The ethics committee approval was obtained (dated 08.11.2018, protocol 
number 2018/168, decision no: 11). 
 
Anthropometric Measurements 
 
Bodyweight (BW) was measured by using a scale (Tanita TBF-418 Body Fat Analyzer, Tanita Corp., Tokyo, Japan). The Height 
(H) of the subjects were measured barefoot to the nearest ± 0.1 cm with reference to the Frankfort plane horizontal by using a 
stadiometer (SECA, France).  Body mass index (BMI) was calculated by the formula: body weight (kg) divided by squared height 
(m2). To calculate the body fat percentage of the athletes, subscapular, abdomen and thigh skinfold measurements were 
completed as described in Eston and Reilly, 21 Kücükkubas, 22 formula and Siri Formula 23 were used to determine body density 
and body fat percentage respectively. 
 
Maximal Oxygen Consumption (VO2max): Bruce protocol was used to determine VO2max for calculation of the intended 
intensity from VO2max by using the Karvonen method 24 on the first day with controlled hydration status of the hydrated 
athletes. 
The Karvonen method (24) factors in resting heart rate (HRrest) to calculate target heart rate (THR), using a range of 50–85%: 
THR = ((HRmax −HRrest) × %Intensity) + HRrest 
 
Urine Density-Urine Specific Gravity (USG) Measurement: The urine density of the athletes was checked using a 
refractometer (Soif brand, China) to make sure they were hydrated so that the established exercise and sauna protocol could be 
applied. Before each measurement, the refractometer was calibrated with distilled water. 
 
Exercise and Sauna Protocol:  
Firstly, the subjects were dehydrated at the predetermined 60% of VO2max for 6x15 min (8 minutes rest interval) on the 
treadmill with a total of 90 minutes of running exercise protocol. Secondly, 48 hours later, the amount of fluid loss and body 
weight loss during aerobic exercise was also made lost in the sauna. Urine density corresponding to the same amount of fluid 
loss lost in aerobic exercise and sauna was measured. Before each USG measurement, the refractometer was calibrated with 
distilled water. 
 
Research Design 
 

Figure 1. Research Design 
 

 
 
VO2max measurements were completed immediately after anthropometric measurements were made on the first day. Bruce 
protocol was used to determine VO2max for calculation of the intended intensity from VO2max by using the Karvonen method 
(24) with controlled hydrated status of the athletes. The Third day, urine density was checked for the hydration status of tennis 
players.  If the value was normal limits, they were included in the exercise protocol. Athletes were dehydrated at the 
predetermined %60 of VO2max for 6x15 min (8 minutes rest interval) on the treadmill with a total of 90 minutes of running 
exercise without fluid intake. On the fifth day, dehydration conditions were checked with a refractometer to be sure that tennis 
players were at normal hydration status. Then, tennis players were asked to stay in the sauna as long as they could in order to 
ensure that the amount of fluid they lost in the exercise protocol was lost in the sauna. They came out whenever they wanted 
during their stay. BW was checked at each exit, and the protocol was terminated when they lost the amount of fluid they lost 
during the exercise. Before and after the sauna protocol, dehydration conditions were recorded with a refractometer (Figure 1). 
 
Statistical Methods 
 
Data were collected, tabulated, then analyzed by using the software SPSS version 24. Normally distributed numerical data were 
presented as mean (x ̄) and standard deviation (SD). A two-sided p-value of <0.01 was considered statistically significant. Paired 
samples T-test was used to compare the difference and was interpreted as follows: p-values <0.01 were considered statistically 
significant. 
 
Findings  
 
Physical Parameters of the Tennis Players 
 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-152 

 

Table 1 shows the physical parameters of the tennis players. Average values of the participants were: age = 23.34 ± 
3.33years; VO2max = 54.83 ± 7.54 ml/kg/min (R= 38.19 - 69.08), tennis training ages = 3.29 ± 1.43years; BW = 70.88 ± 7.50 kg; 
calculated BMI was 22.76 ± 2.58, BF% as 8.76 ± 3.06%, height 1.77 ± 0.06 m. 
Physical parameters of the athletes were as follows; height=1.75 ± 0.06 m (R=1.70-1.88), BW = 71.00 ± 8.37 kg (R = 57.70 - 
87.20). 
 

Table 1. Descriptive Statistics of Physical Parameters of the Tennis Players (n: 35) 
 x ̄ -SD min-max 

Age (years) 23.34 ± 3.33 18-32 
VO2max (ml/kg/min) 54.83 ± 7.54 38.19-69.08 
Training Age (years) 3.29 ± 1.43 2.00 – 6.00 

BW (kg) 70.88 ± 7.50 57.70-87.20 
Height (m) 1.77 ± 0.06 1.69 - 1.90 
BMI (kg/m2) 22.76 ± 2.58 18.87-30.53 

BF% 8.76 ± 3.06 2.66 - 14.75 
 
The dehydration results of the tennis players (Table 2) demonstrated that pre-exercise USG values were 1.016 ± 4.1 gr/cm³ 
were hydrated in the normal ranges. However, after exercise, the mean of urine densities of tennis players was medium 
dehydrated (1.024 ± 3.10gr/cm3). After 48 hours the rest period, the amount of fluid loss as well as body weight lost during 
aerobic exercise was also lost in the sauna and urine density was controlled. Thus, urine density corresponding to the same 
amount of fluid loss lost in aerobic exercise and sauna was measured and compared. Pre-sauna mean USG values were 1.016 ± 
4.33 gr/cm³ 48 hours after exercise protocol, after sauna values of the tennis players were 1.022 ± 3.05 gr/cm³. By the same 
schedule the values of BW and %change were also measured pre- and post-exercise and pre- and post-sauna for exercise were 
1.73 ± 0.54 kg and 2.45 ± 0.74%; and for sauna were 1.43 ± 0.42 kg and 2.01 ± 0.56% respectively (Table 3).  
 

Table 2. Hydration Status of Tennis Players (n: 35) 
 x ̄ -ss min-max 
Pre-exercise USG (gr/cm³) 1.016 ± 4.10 1.002-1.022 
After Exercise USG (gr/cm3) 1.024 ± 3.10 1.018-1.030 
Pre-sauna USG (gr/cm3) 1.016 ± 4.33 1.002-1.022 
After Sauna USG (gr/cm3) 1.022 ± 3.05 1.018-1.032 

 
Table 3. Quantity Fluid Loss of the Tennis Players (n: 35) 
 x ̄ -ss min-max 
BW loss by Exercise (kg) 1.73 ± 0.54 1.00-3.20 
BW loss by Sauna (kg) 1.43 ± 0.42 0.50-2.50 
BW% Loss by Exercise  2.45 ± 0.74 1.45- 4.59 
BW% Loss by Sauna 2.01 ± 0.56 0.78-3.57 

 
 
Dehydration Status of Tennis Players (n:35) 
The dehydration status of tennis players is shown in Table 4. The dehydration status of the athletes was determined and the T-
test was applied to samples independent of statistical tests between pre-post exercise, pre-post sauna, exercise BW loss-sauna 
BW loss, post-exercise post-sauna USG, pre-exercise-pre-sauna USG values. As a result of the statistical evaluation, the athletes 
before and after exercise; There was a significant difference between USG values before and after sauna (p <0.01). There was a 
significant difference between exercise BW loss and sauna BW loss of athletes (p <0.01). In addition to that, there was no 
significant difference between post-exercise and post-sauna USG values of athletes (p <0.01). There was no significant difference 
between pre-exercise and pre-sauna USG values of athletes (p <0.01). 
 

Table 4. T-test results of Dehydration Status in Tennis Players (n:35) 
 t p 
Pre exercise-post exercise USG (gr/cm3) -14.48 0.00** 
Pre sauna-post sauna USG (gr/cm3) -11.74 0.00** 
Post Exercise-Post Sauna BW (kg) 3.76 0.00** 
Pre-exercise- Pre sauna USG (gr/cm3) 0.25 0.81 
Post Exercise- Post Sauna USG (gr/cm3) 1.47 0.15 
**(p<0.01) 

 
DISCUSSION 
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The main reason for scientific studies in training science is to obtain maximal training potential and gain peak 
competitive performance in sports. One of the major preventive factors that could degrade the peak performance in tennis is to 
keep the hydration state under control for preventing the effects of fluid loss from decreasing performance. By examining the 
dehydration status of athletes in different methods and different exercise intensities, the researcher tried to measure and 
evaluate the loss quantity and effects of the hydration status. Studies have shown that dehydration differs in terms of exercise 
intensity and individual differences (25-29). In the current study, how much dehydration tennis players are exposed to as a result 
of aerobic exercise was investigated; and an exercise with 60% intensity, considering the average number of heartbeats of tennis 
matches. Since there is no time limitation in tennis matches, 90 minutes of running was organized considering the longest time 
that can be done in the laboratory environment.Casa et al. (2000)(30) conducted a graded dehydration classification study. The 
study categorized the urine density (USG) 1.010-1.020 g/cm3 and/or -1 to -3% BW change as minimal and 1.021-1.030 g/cm3 and 
-3 to -5 as significant or moderate dehydration status respectively. According to USG values measured as 1.024 ± 3.10 g/cm3 
after exercise and 1.022 ± 0.5 g/cm3 after sauna shows that there is dehydration above the minimal level (Table 2).Some studies 
support the findings of the current study for exercise-induced dehydration results (31) and those that do not (9,32). For 
instance, the mean fluid loss by exercise in BW of the present study was 1.73 ± 0.54 kg and 2.45 ± 0.74%, fluid loss of the 
endurance-trained males (25 ± 5 years; 175 ± 5 cm; 70.35 ± 5.46 kg; VO2max, 62.95 ± 7.20 ml/kg/min−1) in 33 percentage 
change in the BW (2.43±0.59%1.71±0.46 kg) results were parallel with the present study (Table 3). 
 
 Tennis players lost 1.73 ± 0.54 kg and 2.45 ± 0.74% of their total BW in total of 90 minutes in 60% intensity exercise in this 
study (Table 3). The results demonstrated that both of the study BW losses differed proportionally but the range of the % BW 
loss was similar according to the Casa et al (2000)(30) classification (minimal dehydration ranges = -1 to -3% BW loss). When 
the results of this study were compared with the study of Irwin et al., (2017)(33) It was seen that the proportional BW loss was 
low, while the BW loss was high when evaluated as kg. This suggests that exercise duration and intensity increase total BW loss, 
but do not have the same effect on proportional fluid loss.There were also the dehydration studies with fluid intake parallel with 
the current study results. López-Samanes et al. (2018)(31) examined the hydration status of tennis players during the match 
conditions. Hypohydrated (USG = 1.026 ± 0.002) tennis players lost 1.0 ± 0.3% of BW in spite of 1.035 ± 0.124 L/h of fluid 
ingestion. In the present study, the dehydration value (USG) without fluid intake was 1.024 ± 3.10 gr/cm3 and the BW loss was 
1.73 ± 0.54 kg (Table 3). The reason for the higher value of BW loss in the current study than López-Samanes et al. 32 study may 
be the exercising protocol that was applied without fluid intake in the current study. Both of the studies demonstrated that 
despite the difference in exercise protocol and match condition with and without fluid intake, similar changes in BW and % fluid 
loss values were observed. Another study in a similar way, taking fluid Ito et al. (2020) examined the effect of electrolyzed 
hydrogen water on dehydration and triathlon athlete performance. In the study, the athletes exercised 65% of their VO2max for 
1 hour and took 2ml/kg of fluid every 15 minutes. It was stated that electrolyzed hydrogen water did not change the athlete's 
performance and body fluid balance, but reduced energy consumption. In the study, an average of 1.1 ± 0.4 kg BW loss was 
observed despite fluid intake during 1 hour of exercise. tennis players exercised for 90 minutes without fluid intake and a loss of 
1.73 ± 0.54 kg (2.45 ± 0.74 %) was determined (Table 3). Another study investigating the physiological responses of tennis 
players on different grounds, despite fluid intake, an average of 1.05 ± 0.49 % BW loss was observed on the hardcourt and 0.32 
± 0.56% on the clay court. Before the match, the mean USG value of athletes’ clay and hard courts were measured as 1.022 ± 
0.004 (9) (USG value 1.020 is considered normal hydration (30)). The study also shows similar USG results on different court 
measurements. Indeed, these scientific studies show that for the evaluability and interpretation of the findings, controlled studies 
should be carried out on how much fluid loss will affect hydration when the athlete does or does not take fluids during match 
and laboratory conditions.Athletes dehydrate in different amounts depending on many variables such as the duration of the 
sauna, body composition, routine sauna activity in research studies. 10,33,34 Researchers have also investigated the effects of sauna-
induced dehydration on athletes. In the study of Gutierrez et al. (2003), three-period sauna of 20 minutes at intervals of 5 
minutes were applied to male athletes to evaluate the rapid weight loss of athletes. In the mentioned study, the athletes’ BW 
loss result 1.40 kg (1.8 ± 0.5%) was similar to the current study 1.43 kg (2.01 ± 0.56%).In the study of Podstawski et al, (2014) 
sedentary participants were taken to the sauna with 5-minute breaks and two times of 10-minute periods, the participants lost 
an average of 0.42 ± 0.14 kg from their BW. Similarly, in the Podstawski et al. study (2019) the sedentary participants were kept 
for 40 minutes with 5-minute breaks, the participants lost an average of 0.65 ± 0.24 kg from their BW. Moreover, participants 
were allowed to enter the pool and take a shower with 14-15 degrees water during breaks. Due to the difference in the study 
design, no application to reduce body temperature was applied to tennis players in the present study might be the result of the 
less BW (1.43 ± 0.42 kg) loss in this study (Table 3). Since USG values were not examined in the study, the hydration status was 
not compared. The BW loss results of studies (33,34) were parallel with the current study. In contrast to the above-mentioned 
study, Hornery study (2007)(9) it is stated that their body temperature increased due to lack of thermoregulation. Therefore, 
less fluid loss was observed compared to the present study. This situation is thought to be caused by the athletes starting the 
match dehydrated.  
 
Conclusions and recommendations 
 

It is a good strategy for athletes to monitor body weight before training sessions or competitions, to maintain proper 
hydration. Moreover, monitoring the color of urine is a simple way to assess the hydration status. However, the American 
College of Sports Medicine (ACSM) warns that urine color may be misleading about the hydration status.  

 
The findings of the research are guiding in terms of dehydration comparison for athletes, coaches, conditioners, and 

sports scientists. For future studies and to prevent dehydration, fluid and electrolyte loss should be determined using ergogenic 
assistance. The study offers the opportunity to compare the sauna practices and hydration conditions of athletes. 
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ABSTRACT 
 
The aim of this study was to examine the correlation between physical activity, mood and nutrition of amateur football players 
and the differences in mood and nutritional variables depending on their physical activity status. 286 amateur league footballers 
whose leagues were suspended due to the pandemic participated in the study. Brunel Mood Scale was used to determine the 
mood of the athletes, the International Physical Activity Scale was used to determine the physical activity levels, and the Three-
Factor Eating Questionnaire was used to evaluate the nutritional status. After testing the normality of the distribution, the 
Spearman correlation coefficient was used for correlational analysis. Kruskal Wallis H test was used to evaluate mood and 
nutrition according to physical activity groups, and the Mann Whitney U test was used in paired groups to determine the source 
of the difference. When the fatigue and vigor scores of the inactive and minimally active players were examined, it was seen that 
the difference between them was statistically significant in favor of the football players included in the minimally active group. 
When the results of the nutrition variables were examined, it was seen that the difference between the variables of emotional 
eating, cognitive restraint and susceptibility to hunger was in favor of the minimally active group. In all mood variables according 
to the physical activity levels of Health Enhancing Physical Activity (HEPA) active and inactive football players, all of the 
statistically significant differences observed in all nutritional variables except uncontrolled eating were in favor of the HEPA 
active group (p <.05). All of the statistically significant differences observed in all mood variables according to the physical activity 
levels of minimally active and HEPA active football players were in favor of the HEPA active group (p <.05). No statistically 
significant difference was observed between the nutritional variables of minimally active and HEPA active football players (p> 
.05). The results of this research showed that maintaining regular physical activity was an important preventive strategy for 
mental health and nutrition during the mandatory isolation period, such as the current coronavirus pandemic.  
 
KEYWORDS: Coronavirus, fatigue, depression, anger, vigor, uncontrolled eating, emotional eating, cognitive restraint, 
susceptibility to hunger. 
 
INTRODUCTION 
The world is faced with a global threat from the 2019 Coronavirus disease (COVID-19) caused by SARS-CoV-2. COVID-19 
which emerged in China towards the end of 2019 was identified as a low respiratory infection followed by the severe acute 
respiratory syndrome.1 The new type of coronavirus pandemic seriously affected health, entertainment and many sports 
organizations around the world, including the Olympics, which are a world cultural heritage.2 The most important way to 
prevent the COVID 19 pathogen is to have a strong immune system, and the strong immune system is directly related to regular 
physical activity and a healthy diet.3,4 Regular exercises of different intensities have a positive effect on people's physical and 
psychological health.5-7 This situation is also extremely important for professional athletes. With the effect of changes in the daily 
plans of elite athletes and social isolation, it is stated that the decrease in athlete performance, daily negative news, economic 
problems, tension caused by differences in social life, stress and uncertainty about returning to sports can adversely affect the 
mental health of athletes.8 At the same time, it is known that nutrition, as well as physical activity, is of great importance in 
terms of protecting physical and mental health.9,10 The positive effect of nutrition on health is known and it is stated that 
different eating behaviors emerge in some situations that cause negative physical and psychological consequences. In general, it is 
stated that many non-physiological factors such as eating habits and food choices are affected by the emotions that occur in 
people's eating behavior, but problems such as obesity and eating disorders may be caused by social appearance anxiety and 
emotions.11,12 Lippi et al. (2020) stated that a decrease in the level of physical activity can negatively affect the person 
psychologically and as a result, anger, sadness, arousal and disappointment are felt intensely.13 With the COVID-19 process, it is 
thought that the quarantine conditions that athletes are exposed to may have physical and psychological effects and this will have 
different effects on athlete performance.2 It is stated that outbreaks with fatal effects will cause people in quarantine to show 
psychological symptoms such as depression, confusion, stress and eating disorders.13,14 As a result of the uncertainties in the 
pandemic process, serious confusion has emerged about the exercise status of the athletes, their resumption of sports activities, 
and most importantly, how infected athletes can manage the process.15 The COVID-19 pandemic has caused daily activities to 
suddenly stop and millions of people to be isolated. Since the COVID-19 outbreak process puts athletes in a situation such as 
home quarantine, it is stated that the deterioration in physical fitness parameters is seen as a result of insufficient and/or 
inappropriate training types.16 Following the cancellation of professional football practices and competitions in many countries, 
and due to a global health warning, players were often forced to be quarantined in their homes. During the COVID-19 process, 
a significant decrease or even a complete cessation of football training occurred and many professional football players around 
the world were adversely affected by this situation.17 During this isolation, soccer players likely suffered some degree of 
underperformance as a result of inadequate and / or inappropriate training effects.18 
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After the outbreak of COVID 19, Turkey Football Federation has suspended the regional and local amateur leagues on 
14-15 March 2019 and, with the decision taken the 2019-2020 season was registered. Then, in line with the measures taken 
within the scope of coronavirus, the launch of amateur leagues for the new season was postponed. With the prolongation of the 
pandemic process, it is thought that amateur football players are affected physically, mentally and economically. When the 
literature is reviewed, there are studies that contain recommendations for improving the performance of football players in the 
event that the COVID-19 epidemic is over,18 that contain medical advice for the training of football players in quarantine,8 that 
examine worldwide effect of COVID-19 on physical activity,19 that examine the correlation between training variables, sleep 
patterns and mood of the COVID-19 quarantine process in football players,20 that offer insights on fitness training, physical 
preparation, recovery and how elite soccer players can return to the competitive pitch after the crisis around the world during 
pandemic conditions.21 However, it seems that there is no study examining the correlation between physical activity, mood and 
nutrition of amateur football players who were exposed to social isolation due to COVID-19. Thus, this study aimed to examine 
the correlation between physical activity, mood and nutrition of amateur football players and the differences in mood and 
nutritional variables depending on their physical activity status. 
 
METHODS 
 
Design 
In order to conduct the study, an "Ethics Committee Approval Certificate" was obtained from the Scientific Research and 
Publication Ethics Committee of Osmaniye Korkut Ata University (2021/2/7-373). The research group consists of athletes who 
were licensed in the amateur football team in Turkey. The scales and questionnaires transferred to the online platform with the 
Google form online survey method were sent to the athletes and the data were recorded. 
Participants 
286 amateur league players with the mean training year of 9.41±5.15yr participated in the study. 133 of the athletes were in the 
regional amateur league and 153 of them were in the local amateur league. The mean age of participants was 21,93±4,72yr, the 
mean body height of them was 177,97±6,15cm and the mean body mass of them was 71,79±8,08kg. 
 
Data Collection Tools 
Brunel Mood Scale 
The adolescent and adult form of the Brunel Mood Scale was developed by Terry et al. (1999; 2003), which examined the 
answers given by the athletes to the question of “How are you feeling right now?”. The validity-reliability study (Turkish 
adaptation) of the Brunel Mood Scale in adult athletes was conducted by Çakıroğlu (2016).24 The study group consisted of 608 
licensed athletes over the age of 18 from different branches.  As data collection tools, "Brunel Mood Scale (BRUMS)" and 
personal information form were used. The Cronbach alpha coefficient was used for the reliability of the scale, and the test-retest 
reliability was found (α = .866) and (α = .853) respectively, and the scale was found to be quite reliable. For the test-retest item 
factor analysis, the dependent sample t-test was performed, and the results obtained in two different time periods were similar, 
thus the invariance of the scale was determined. In the confirmatory factor analysis (CFA) model results, it was observed that 
the model showed a perfect fit with the value of χ2/ df as 2.95 with 0.05 significance. When the correlation coefficients between 
the sub-dimensions of the scale were examined, it was seen that there was a significant correlation. As a result, It has been 
reported that the Turkish version of the Brunel Mood Scale (BRUMS) is a valid and reliable scale.  
 
International Physical Activity Scale (IPAQ) 
The International Physical Activity Questionnaire was developed to determine the physical activity levels of participants aged 15-
65.25 The validity and reliability study of the Turkish version of the International Physical Activity Questionnaire (IPAQ) was 
conducted by Sağlam et al. (2010) on 1,097 participants (721 women, 376 men) between the ages of 18-32.26 It was reported 
that it also provided test-retest reliability (r = .69, p <.001). Caltrac accelerometer data were compared with the IPAQ scores 
of 80 participants who fit well for the short and long forms, and the Turkish versions of the IPAQ short and long forms were 
reported to be reliable and valid in the assessment of physical activity.26 The questionnaire consists of seven questions, providing 
information about walking, moderate vigorous activities and time spent in vigorous activities, walking and sitting. The calculation 
of the total score includes the total duration of moderate vigorous activity and vigorous activity process (minutes) and frequency 
(days) of walking. Calculation of the total score for the short form includes the total duration (minutes) and frequency (days) of 
walking, moderate activity, and vigorous activity. The energy required for the activities is calculated with the MET-minute score. 
Standard MET values were established for these activities.  
 
Three-Factor Eating Questionnaire (TFEQ) 
 
Three-factor eating questionnaire was used to determine the participants' level of uncontrolled eating, emotional eating, 
cognitive restraint and susceptibility to hunger. TFEQ was first developed by Stunkard and Messic in 1985 to measure the 
behavioral and cognitive components of eating.27 The questionnaire was first developed with 51 questions, and after the validity 
and reliability analyzes were made, it took its final form with 18 questions. The Turkish version of Questionnaire was developed 
by Kıraç et al. (2015) and its reliability was reported to be high in accordance with validity and reliability analysis.28 The reliability 
of the three-factor eating questionnaire was calculated by the Cronbach alpha value (Cronbach alpha value 0.721). Also, test-
retest reliability coefficients of the questionnaire were calculated (Factor 1 = 0.958, Factor 2 = 0.92, Factor 3 = 0.967, Factor 4 = 
0.954). As a result of the factor analysis made in the questionnaire; questions 1, 7, 13, 14 and 17 measure people's uncontrolled 
eating levels; questions 3, 6 and 10 measure the degree of emotional eating; questions 2, 11, 12, 15, 16 and 18 measure the 
degree of restriction of people's cognitive restraint and questions 4, 5, 8 and 9 measure the susceptibility to hunger.28  
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Statistical Analysis 
 
Using the Descriptive Statistics and Kolmogorov Smirnov test, the normality of the distribution was tested, Z scores were 
calculated and outliers were excluded from the study. Since the distribution was not normal, Spearman Correlation Coefficient 
was used for correlational comparisons, Kruskall Wallis H test was applied to examine mood and nutritional status according to 
MET Categories, and Mann Whitney U analysis was performed to examine between which groups the observed significant 
differences were. A correlation coefficient of 1.00 indicates a perfect positive relationship, a perfect negative relationship of -
1.00, and non-existence of 0.00. A coefficient between 0.70-1.00 is defined as high, between 0.70-0.30 as medium, and between 
0.30-0.00 as a low-level relation.29  
 
RESULT  
 
There was a low-level positive correlation between fatigue-depression-anger and emotional eating-susceptibility to hunger. 
There was a low-level negative correlation between fatigue-depression-anger and cognitive restraint. A low negative correlation 
was observed between Fatigue and all physical activity variables. A low-level negative correlation was observed between 
depression and anger variables and all physical activity variables except moderate (p <.05). While there was a low-level negative 
correlation between the vigor variable and emotional eating and susceptibility to hunger, there was a low-level positive 
correlation between the vigor variable and cognitive restraint, MET-Vigorous, MET-Moderate and MET-Walking. A moderate 
positive correlation was observed between the vigor variable and Total MET. There was a low-level negative correlation 
between emotional eating and all physical activity variables except MET Walking. A low-level positive correlation was observed 
between cognitive restraint and MET-Moderate and Total-MET. A low level of negative correlation was observed between 
susceptibility to hunger and all physical activity variables except MET-Vigorous (Table 1). 
 

Table 1. Spearman Correlation Coefficient Results 

Variables   (1) (2) (3) (4) (5) (6) (7) (8) (9) 10 11 1
2 

Fatigue (1) 
C
C 1                       

Sig.  .                       

Depression (2) 
C
C 0,806* 1                     

Sig.  .000 .                     

Anger (3) 
C
C 0,752* 0,843* 1                   

Sig.  .000 .000 .                   

Vigor (4) 
C
C -0,63* -

0,627* 
-
0,553* 1                 

Sig.  .000 .000 .000 .                 

Uncontrolled Eating (5) 
C
C 0,089 0,102 0,064 -0,077 1               

Sig.  0,133 0,085 0,283 0,192 .               

Emotional Eating (6) 
C
C 0,219* 0,202* 0,231* -

0,253* 0,514* 1             

Sig.  .000 0,001 .000 .000 .000 .             

Cognitive Restraint (7) 
C
C 

-
0,250* 

-
0,232* 

-
0,167* 0,181* -

0,379* -0,26* 1           

Sig.  .000 .000 0,005 0,002 .000 .000 .           

Susceptibility to Hunger 
(8) 

C
C 0,247* 0,184* 0,194* -

0,217* 0,67* 0,668* -
0,428* 1         

Sig.  .000 0,002 0,001 .000 .000 .000 .000 .         

MET- Vigorous (9) 
C
C 

-
0,172* -0,16* -

0,164* 0,297* -0,048 -0,19* 0,165* -0,114 1       

Sig.  0,003 0,007 0,005 .000 0,421 0,001 0,005 0,054 .       

MET – Moderate (10) 
C
C 

-
0,165* -0,101 -0,093 0,165* -0,11 -

0,144* 0,258* -
0,148* 0,54* 1     

Sig.  0,005 0,088 0,116 0,005 0,062 0,015 .000 0,013 .000 .     

MET - Walking (11) 
C
C 

-
0,184* 

-
0,195* 

-
0,207* 0,23* 0,01 -0,092 0,107 -

0,192* 
0,191
* 

0,168
* 1   

Sig.  0,002 0,001 .000 .000 0,861 0,122 0,071 0,001 0,001 0,004 .   

Total MET (12) 
C
C 

-
0,217* 

-
0,194* 

-
0,205* 0,326* -0,045 -

0,199* 0,202* -0,2* 0,874
* 

0,599
* 

0,54
* 1 

Sig.  .000 0,001 .000 .000 0,447 0,001 0,001 0,001 .000 .000 .000 . 
Note CC=Correlation Coefficient, *p<.05. 
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Table 2. Mood and Nutrition According to MET Groups 

 
Variables MET Category N Mean Rank �2 df Sig 

Fatigue 
Inactive 58 176,2155 

15,627 2 0,000 Minimally Active 125 145,292 
HEPA Active 103 122,9029 

Depression 
Inactive 58 161,8362 

9,403 2 0,009 Minimally Active 125 150,812 
HEPA Active 103 124,301 

Anger 
Inactive 58 164,0517 

11,761 2 0,003 Minimally Active 125 151,604 
HEPA Active 103 122,0922 

Vigor 
Inactive 58 103,3793 

25,623 2 0,000 Minimally Active 125 139,372 
HEPA Active 103 171,1019 

Uncontrolled 
Eating 

Inactive 58 150,5259 
1,298 2 0,523 Minimally Active 125 137,392 

HEPA Active 103 146,9563 

Emotional Eating 
Inactive 58 170,5862 

8,095 2 0,017 Minimally Active 125 138,312 
HEPA Active 103 134,5437 

Cognitive 
Restraint 

Inactive 58 113,0345 
10,569 2 0,005 Minimally Active 125 147,4 

HEPA Active 103 155,9223 

Susceptibility to 
Hunger 

Inactive 58 179,9052 
14,391 2 0,001 Minimally Active 125 135,84 

HEPA Active 103 132,2961 
Note HEPA= Health Enhancing Physical Activity 
 
Analysis results showed that the variables of fatigue [�2 (sd=2, n=286)=15.627, p<.05], depression [�2 (sd=2, n=286)=9.403, 
p<.05], anger [�2 (sd=2, n=286)=11.761, p<.05], vigor [�2 (sd=2, n=286)=25.623, p<.05] differ significantly according to the 
physical activity levels of the football players. Considering the mean rank of fatigue, depression and anger variables according to 
the physical activity levels, it appeared to be higher in the inactive group, followed by the minimally active and HEPA active 
group. Considering the mean rank of the vigor variable according to the level of physical activity, it was observed that it was high 
in the HEPA active group, followed by the minimally active and inactive group (Table 2). When the results of the nutritional data 
were examined, a statistically significant difference was not observed in the uncontrolled eating variable according to the physical 
activity levels of the football players (p> .05). Also, it was seen that the variables of emotional eating [�2 (sd=2, n=286) =8.095, 
p<.05], cognitive restraint [�2 (sd=2, n=286)=10.569, p<.05], and susceptibility to hunger [�2 (sd=2, n=286)=14.391, p<.05], 
differ significantly according to the physical activity levels of football players. Considering the mean rank of the emotional eating 
and susceptibility to hunger variables according to the level of physical activity, it was observed that it was high in the inactive 
group, followed by the minimally active and HEPA active group. Considering the mean rank of the cognitive restraint variable 
according to the level of physical activity, it was observed that it was high in the HEPA active group, followed by the minimally 
active and inactive group (Table 2). 
 
 

Table 3. Mann Whitney U Test Results According to MET Groups (Inactive and Minimally Active) 

Variables MET Category N Mean Rank Sum of 
Ranks U Z Sig 

Fatigue 
Inactive 58 106,069 6152 

2809 -2,45538 0,014 
Minimally Active 125 85,472 10684 

 
Depression 

Inactive 58 96,77586 5613 
3348 -0,83169 0,406 

Minimally Active 125 89,784 11223 

Anger 
Inactive 58 97,73276 5668,5 

3292,5 -0,99971 0,317 
Minimally Active 125 89,34 11167,5 

Vigor 
Inactive 58 76,07759 4412,5 

2701,5 -2,78253 0,005 
Minimally Active 125 99,388 12423,5 

Uncontrolled 
Eating 

Inactive 58 97,35345 5646,5 
3314,5 -0,93786 0,348 

Minimally Active 125 89,516 11189,5 

Emotional Eating 
Inactive 58 106,0172 6149 

2812 -2,46062 0,014 
Minimally Active 125 85,496 10687 

Cognitive 
Restraint 

Inactive 58 76,76724 4452,5 
2741,5 -2,66275 0,008 

Minimally Active 125 99,068 12383,5 
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Susceptibility to 
Hunger 

Inactive 58 112,6034 6531 
2430 -3,61331 0,000 

Minimally Active 125 82,44 10305 
 
When the fatigue (U = 2809, p <.05) and vigor (U = 2701.5, p <.05) scores of the inactive and minimally active football players 
were examined, it was seen that the difference was statistically significant in favor of the football players included in the 
minimally active group. When the results of the nutrition variables were examined, the difference between the variables of 
emotional eating (U = 2812, p <.05), cognitive restraint (U = 2741.5, p <.05) and susceptibility to hunger (U = 2430, p <.05) was 
in favor of the minimally active group. (Table 3).  
 

Table 4. Mann Whitney U Test Results According to MET Groups (Inactive and HEPA Active) 

Variables MET Category N Mean Rank Sum of 
Ranks U Z p 

Fatigue 
Inactive 58 99,64655 5779,5 

1905,5 -3,82155 .000 
HEPA Active 103 70,5 7261,5 

 
Depression 

Inactive 58 94,56034 5484,5 
2200,5 -2,77526 .006 

HEPA Active 103 73,36408 7556,5 

Anger 
Inactive 58 95,81897 5557,5 

2127,5 -3,04211 .002 
HEPA Active 103 72,65534 7483,5 

Vigor 
Inactive 58 56,80172 3294,5 

1583,5 -4,96082 .000 
HEPA Active 103 94,62621 9746,5 

Uncontrolled 
Eating 

Inactive 58 82,67241 4795 
2890 -0,34406 .731 

HEPA Active 103 80,05825 8246 

Emotional Eating 
Inactive 58 94,06897 5456 

2229 -2,70444 .007 
HEPA Active 103 73,64078 7585 

Cognitive 
Restraint 

Inactive 58 65,76724 3814,5 
2103,5 -3,12897 .002 

HEPA Active 103 89,57767 9226,5 
Susceptibility to 
Hunger 

Inactive 58 96,80172 5614,5 
2070,5 -3,24664 .001 

HEPA Active 103 72,10194 7426,5 
Note HEPA= Health Enhancing Physical Activity 
 
According to the physical activity levels of HEPA active and inactive football players, all of the statistically significant differences 
observed in all mood variables and in all nutritional variables except uncontrolled eating were in favor of the HEPA active group 
(Table 4).  

Table 5. Mann Whitney U Test Results According to MET Groups (Minimally Active and HEPA Active) 

Variables MET Category N Mean Rank Sum of 
Ranks U Z p 

Fatigue 
Minimally Active 125 122,82 15352,5 

5397,5 -2,10679 0,035 
HEPA Active 103 104,4029 10753,5 

 
Depression 

Minimally Active 228 124,028 15503,5 
5246,5 -2,4061 0,016 

HEPA Active 125 102,9369 10602,5 

Anger 
Minimally Active 125 125,264 15658 

5092 -2,72537 0,006 
HEPA Active 103 101,4369 10448 

Vigor 
Minimally Active 125 102,984 12873 

4998 -2,91559 0,004 
HEPA Active 103 128,4757 13233 

Uncontrolled 
Eating 

Minimally Active 125 110,876 13859,5 
5984,5 -0,92077 0,357 

HEPA Active 103 118,8981 12246,5 

Emotional Eating 
Minimally Active 125 115,816 14477 

6273 -0,33583 0,737 
HEPA Active 103 112,9029 11629 

Cognitive 
Restraint 

Minimally Active 125 111,332 13916,5 
6041,5 -0,80263 0,422 

HEPA Active 103 118,3447 12189,5 
Susceptibility to 
Hunger 

Minimally Active 125 116,4 14550 
6200 -0,48272 0,629 

HEPA Active 103 112,1942 11556 
Note HEPA= Health Enhancing Physical Activity 
 
All of the statistically significant differences observed in all mood variables according to the physical activity levels of minimally 
active and HEPA active football players were in favor of the HEPA active group (p <.05). No difference was observed between 
the nutritional variables of minimally active and HEPA active football players (p> .05).  
 
 
DISCUSSION  
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In team sports such as football, it is possible that the communication between the athletes and the coach will decrease and the 
individual training conditions are inadequate due to the lack of regular training and official competitions during the isolation 
period. To our knowledge, this study is the first study that examines the correlation between physical activity, mood and 
nutrition of amateur football players and the differences in mood and nutritional variables depending on their physical activity 
status during the pandemic. Our current understanding of these lockdown measures on physical activity, nutrition and mood of 
athletes are limited. Due to the impact of quarantine conditions, the training routines of a significant number of athletes around 
the world were suddenly interrupted and the athletes were further away from the benefits they received from daily training, 
with uncertainties about the future, serious damage was done to the quality and quantity of training.8 It has been reported that 
changes in health behavior during the quarantine process may be responsible for worse mood, anxiety and depression.30 Before 
the pandemic, elite athletes suffered from many mental health symptoms and disorders compared to non-athletes. COVID-19 
has put new strains on elite athletes, potentially increasing their vulnerability to mental health symptoms.31  

There are studies in the literature that include strategies and suggestions for returning to football after the COVID-19 
quarantine32 and examining the factors related to anxiety in professional football teams.33 In a study in which investigated the 
effect of psychological factors in the quarantine process of handball players, who are from team sports, it has been shown that 
psychological factors are extremely effective in training and recovery processes.20 In our study, a low negative correlation was 
observed between fatigue and all physical activity variables. A low-level negative correlation was observed between depression 
and anger variables and all physical activity variables except MET-moderate (Table 1). Social isolation, reduction of exercise, 
sedentary behavior, and changes in diet as a result of the pandemic have psychological consequences and can affect fatigue.34 
There are studies showing that participation in regular physical activity positively affects mood,35 even in the off-season.36 It has 
been reported that the decrease in the level of physical activity causes an increase in depressive disorders.37 Similarly in a study 
examining the relationship between the physical activity and mood of children and adolescents in social isolation during the 
COVID-19 pandemic, it was found that the level of physical activity had a significantly positive effect on their mood. At the same 
time, similar to our study, the total mood disturbance was significantly lower in the medium and high-level physical activity 
groups than in the low-level physical activity group.38 There are studies on psychological problems during the COVID-19 
process, but studies on football players are limited.39 Studies are reporting that a prolonged quarantine period causes a large 
negative psychological effect and causes negative moods such as depression, stress, and anxiety.40,41 There are also studies 
reporting that participation in physical activity in accordance with WHO recommended guidelines in the first phase of the 
COVID-19 quarantine is significantly associated with reduced anxiety and bad mood.42 Similarly, Turgut et al (2020) reported a 
high correlation between night eating and fatigue, depression. There are studies reporting.2 Besides, there are studies reporting 
that night eating behavior is effective on depressive mood, stress and anxiety.43 As another result of this study, all of the 
statistically significant differences observed in all of the mood variables according to the physical activity levels of HEPA active 
and inactive football players and in all nutritional variables except uncontrolled eating were in favor of the HEPA active group 
(Table 4). Pillay et al (2020) reported that COVID-19 had physical, nutritional and psychological consequences that could affect 
athletes' return to safe sports and their general health, in the study investigating the effect of coronavirus-related measures on 
elite and non-elite athletes.34 Turgut et al. (2020) showed that athletes were protected against the negative effects of situations 
related to night eating behavior and mood as long as they remained physically active during the COVID-19 process.2 In our 
study, all of the statistically significant differences observed in all mood variables according to the physical activity levels of 
minimally active and HEPA active football players were in favor of the HEPA active group (p <.05). No difference was observed 
between the nutritional variables of minimally active and HEPA active football players (p> .05). 

 
CONCLUSION 

It is important to pay attention to the nutritional habits of athletes as much as the importance given to physical activity 
during social isolation. As a result of this period, it may lead to consumption of high-calorie foods due to anxiety.44 League 
cancellations and extensive restrictions on social distance negatively affect athletes who cannot continue regular training.45 It has 
also been reported that as a result of not being able to manage stress in this process, it may cause some athletes to experience 
short or long-term depression.46 In this study, it has been shown that being physically active in amateur league players positively 
affects mood and nutritional variables compared to being inactive. Based on the results of this research, it is recommended that 
football players should do regular physical activity despite all the limitations.  
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ABSTRCT 
 
COVID-19 has adversely affected many areas of social life, especially health, economy, education and daily life. COVID-19 also 
caused various adversities in sports and sports activities. This study focuses on the effects on individuals doing sports in the 
COVID-19 period and sports practices in this period. In this study, in which the literature review method was used, information 
about the problems faced by fans, trainers, professional athletes and amateur sports individuals during the COVID-19 period is 
presented and some suggestions was made to individuals who do sports. 
 
KEYWORDS: COVID-19, sport, sport activities 
 
INTRODUCTION 
 
Considered as an epidemic by the World Health Organization (WHO), COVID-19 has rapidly changed daily life from health to 
economy, from education to sports, by affecting the whole world. While the world is struggling with COVID-19 in every field, 
the world of sports has faced an unprecedented crisis. COVID-19 caused the cancellation of many national and international 
sports organizations around the world, postponing all kinds of competitions, keeping amateur athletes away from sports 
environments, and quarantining professional athletes.Sports, which is an effective tool for the physical, mental and social 
strengthening of individuals and societies, has ceased to be a regular activity of daily life after the epidemic spread throughout the 
world. COVID-19 has caused psychological and social problems in individuals who are interested in and somehow connected 
with sports. Social isolation and quarantine processes applied due to the epidemic disrupted sports activities of trainers, fans, 
amateur or professional athletes and individuals engaged in recreational sports, and kept away from sports environments and 
sports activities.1 COVID-19 caused disruption of the training and competition programs of athletes.2 Respiratory system and 
exercise capacity of athletes were negatively affected by these disruptions caused by COVID-19.3 In addition, the epidemic 
decreased the maximal and submaximal exercise performance by limiting the training practices specific to the field of athletes. 
The limitation negatively impacted the athletes' aerobic performance, cardiovascular function, and muscle metabolism. Due to 
the lack of regular training during this period, athletes suffered major losses at the VO2max level.4 When access to professional 
facilities and disciplined support teams were interrupted during the epidemic period, only health measures were taken and the 
training schedule was tried to be postponed.5  Regardless of the category, uncertainties regarding the conditions that need to be 
created to ensure that athletes avoid physical contact that would endanger them and to allow sports fans to come together as 
before the epidemic remain uncertain.6 In the United Nations epidemic report, it was reported that most people were unable to 
participate in individual or group physical activities outside of their homes due to the epidemic restricting the areas of physical 
activity, and these conditions led most people to be less physically active. The United Nations also reported that the lack of 
access to physical activity during the pandemic isolates many people from normal social life and negatively impacts their 
participation in physical activity.1 
 
Sports Activities During the Epidemic Period 
In research, the importance of cleanliness, social distance and necessary health checks in sports areas are emphasized. In 
addition, it is stated that it is important for individuals from all walks of life to do physical activity regularly to stay healthy in such 
times when most individuals do not have any experience with the epidemic. Physical activity experts indicate that 150-300 
minutes of medium-intensity exercise and 2 sessions of muscle-strengthening exercises per week are very beneficial.1 Studies 
have shown that regular physical activity has specific benefits in terms of mental, physical and physiological health parameters and 
positive health outcomes.7,8 During the epidemic, most individuals can do physical activity at home without the need for any 
equipment and special space. There are many options that the individual can stay active in the home environment throughout 
the day. Simple stretching movements, household chores, climbing stairs, dancing with music or various exercise movements can 
be performed. In addition, individuals with internet access can look for ways to stay active during this period by taking advantage 
of many free internet resources. In internet resources, games with physical activity content that are suitable for each individual 
and can be performed in small areas can be accessed online.1 This is an indication that technology, which is an important part of 
daily life and makes life easier, can be used more effectively in sports activities. Technological innovations have also started to 
affect people's entertainment styles, behaviors, needs and values in the sports industry. The use of technology in sports is 
increasing. This increase in usage shows that the change in the sports industry in the next decade will be far greater than the 
previous few decades. At this stage, issues such as which sports will be more popular after the epidemic, how sports will be 
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organized in the future and how to enjoy sports should be emphasized. In addition, the need for deeper interaction and a more 
diverse content development to meet the changing behavior and new demographic needs of existing sports and sports 
enthusiasts should be on the agenda.9  The epidemic accelerated the digitalization of the sports sector and the integration of 
technology with sports. Thanks to the integration of sports with technology, mobile phones that identify and recognize the 
individual, and applications that collect personal information, physical activities, training programs, nutrition and motivation 
programs specific to the individual have started to help the individual to organize his daily life. Now, thanks to technological 
tools, trainers can make individuals do sports activities in front of cameras without any time and place limitations. Thus, 
technology makes it possible for individuals to follow their coach from home.10 Although there are good developments of this 
kind, epidemic problems still persist. Another problem affecting the sports sector during the epidemic period is the games 
played with the ball, which are popular with children and young people. It should be explained to young athletes why the games 
played with the ball should be limited in this period. Young people and children should be encouraged to temporarily stop 
playing ball sports during the epidemic and instead turn to fun physical activities that help maintain health. This change may not 
be easy for children and young people.11 Physical activity plays an important role in the socialization of children and young 
people.12 The loss of social interaction of children and young people during this period may endanger their peer relationships. 
Early research findings suggest that the epidemic increases youth's anxiety, depression and the abuse of time.13,14  Sports and 
exercise psychologists, physical education teachers and coaches should be engaged in providing social-psychological support to 
young athletes (online) during this period. Support during this period can help young athletes to keep their motivation high. 
Support can also be obtained from parents and peers in this process, but these individuals should not be subjected to excessive 
pressure to maintain social distance.15 Maintaining team spirit during this period is important for young athletes. Online group 
meetings can be held at times when they need to get together to provide team spirit and peer support due to restrictions. Thus, 
both social distances are maintained and mutual interaction can be established. Sports psychologists can help athletes develop 
skills to cope with anxiety, identify athletes who have been adversely affected by the epidemic or social isolation, and refer those 
with problems to mental health professionals. The crisis caused by the epidemic can be turned into an opportunity to help 
athletes and their families communicate with each other and improve their family relationships.16 Developments show that the 
impacts caused by COVID-19 are enormous and deeply affect sports and individuals interested in sports. Although it is not 
possible to eliminate the effects of the epidemic, some methods that can be applied in the process of returning to normal can 
help reduce the current effect.As part of the normalization process, a framework is presented below to help do sports activities 
more risk-free and safe.  This framework, it is aimed to reduce the risk of COVID-19 transmission during sports activities and to 
raise awareness of the risks that participants may face. 
 
Before Activity 
Necessary precautions regarding the epidemic should be taken before starting sports activities. Regular assessments of 
individuals participating in or participating in sports activities should be conducted against suspected COVID-19. Athletes should 
be informed about the risks that may occur specific to their sport.17 Athletes must comply with epidemic restrictions and avoid 
risky behavior in their surroundings to avoid endangering other participants. Athletes should stay away from crowded 
environments against the risk of epidemics, prefer private vehicles for transportation, and prefer to walk if possible. In cases 
where a participant has been in contact or has been diagnosed with an outbreak, the names and contact information of the 
participants should be collected and kept for two weeks, provided that the personal information of the participants is kept 
confidential, in order to follow the public health radiation. 
 
During Activity 
Attention should be paid to social distance, masks should not be used during the activity, and sharing of personal belongings and 
sports equipment should be avoided. It is necessary to have information about how to protect the items and materials used 
during the activity against the risk of an epidemic. Materials used in sports activities should be cleaned frequently against the risk 
of spreading epidemics. Those who organize sports activities related to the cleaning of the balls used in games played with the 
ball should make a risk reduction plan.17 Whether athletes engage in behaviors that facilitate the spread of the epidemic during 
the activity should be observed by the activity authorities and, if necessary, these people should be warned. If athletes encounter 
a health problem that requires external intervention during the activity, attention should be paid to hygiene and cleanliness, 
according to health priority, and the intervener should take measures to protect himself and the athlete. At the end of the 
intervention, hands should be cleaned and sterilized with soap or disinfectant type materials. 
 
In Activity Areas   
Sports activities should be done outdoors as much as possible. Ventilation systems should be suitable for sports activities in 
indoor environments and efficient air filters should be used in these environments. If possible, natural ventilation methods should 
be preferred. Air fresheners and perfumes that cause sneezing or coughing should not be used indoors. It should be ensured 
that there are as few people as possible in closed environments. Facility staff should be trained on the epidemic. Items such as 
magazines, candy, phone chargers in public areas should be removed. Hand disinfectant should be placed at the entry-exit points, 
and disposable wet wipes or napkins should be preferred for cleaning when necessary. Participants showing signs of an epidemic 
should be reported to healthcare facilities immediately. In addition to usual facility cleaning procedures, frequently touched 
surfaces should be disinfected at short intervals. The seating arrangement of the common areas in the facilities should be 
arranged in accordance with the distance rule. The usage capacity limits of the changing rooms should be determined. The 
frequency of cleaning the floors of sports halls should be increased.17 
Fomites in Equipment 
In research, it has been proven that the virus can persist for a long time on equipment used in sports activities. Therefore, these 
equipments can act as fomit to carry the virus, and in this way COVID-19 can infect participants. Below are some suggestions 
that can help participants against fomite risk. 
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According to this; First of all, the equipment used in sports activities is defined. What is this equipment and what ingredients 
does it contain? How to clean this equipment in the most effective and safest way? The purpose of use, method of use and 
change of equipment are learned. Overall use of the equipment can be reduced. Sharing of equipment for personal use can be 
avoided. The risk of outbreak transmission during use of the equipment should be estimated. Equipment can be replaced with 
other equipment in case of epidemic transmission risk. When necessary, training on the use of equipment against risks can be 
obtained.17 
 
Risk Assessment 
In addition, due to the high number of participants in sports fields, the combative and competitive nature of the sport, the 
frequency of physical contact increases the risk of transmission of COVID-19. Therefore, the risk assessment should be done 
based on three basic variables in sports.15 First, an evaluation of virus droplet transfer should be made. Virus droplet 
transmission poses a risk associated with the actions of athletes in activity depending on the duration of sports and physical 
activity and social distance. Athletes can predict how risky the movements in the sports environment are. For example, 
everything from the fight against one or more people to the initial phase will determine the overall risk level specific to the 
sport. Second, infection transport and transmission assessment should be made. Thirdly, the risks that may be encountered 
during the transportation and transfer of sports equipment and the number of participants should be evaluated. The number of 
participants in the sports activity and other health problems that may be caused by these participants or the previously known 
risk factors of the participants should be evaluated. According to this general risk profile, some sports types may be included in 
the low-risk category. Therefore, returning to normal in these sports types will be faster and easier. In this process, a 
comprehensive risk assessment should be made in line with the action plan for protection from the epidemic by performing all 
sports activities in accordance with the procedures for protection from the epidemic. Particular attention should be paid to 
individuals under 18 and vulnerable adults who are less conscious of social distancing.17 

 
CONCLUSION  
 
As a result, these measures to be taken in environments where sports activities are carried out aim to minimize any direct or 
indirect contact of sports participants in order to protect them from the epidemic. Considering this main theme, all kinds of 
measures that can be taken both individually and institutionally play an important role in preventing negligence related to the 
pandemic. The main purpose here is to do sports activities safely during the pandemic process and to make the most of the 
benefits of sports. Therefore, in order to reduce the effects of the COVID-19 pandemic on sports activities and to continue to 
benefit from the benefits of sports, sports psychologists, trainers and athletes should cooperate and fight altogether. In order to 
protect the health of individuals who do sports regardless of their sports category or any age group and to ensure their 
participation in sports at all levels, it is recommended that every individual participating in sports activities or participating in 
sports environments avoid attitudes and behaviors that will increase the negative effects of the pandemic. 
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ABSTRACT 
 
The objective of this research was to investigate the relationship between perceived health literacy, health-promoting lifestyle 
and participation in school sports among adolescents. The data was obtained using a questionnaire consisting of three sections 
respectively as student information form including the participant demographics, the Turkish Version of Health Literacy for 
School-Aged Children (HLSAC-T) scale for measuring the subjective health literacy and the Turkish Version of Adolescent 
Lifestyle Profile (ALP-T) scale for measuring health-promoting lifestyle of students. The study was conducted in ten junior high 
schools located in Osmaniye Province of Turkey targeting students between ages 11 to 14 and from 5th grade to 8th grade. 
School sports participation status of students and its relationship between health literacy and lifestyle profiles are investigated 
based on the demographics of students. A Chi-square test with cross-tabulation is conducted in order to test the association 
between participation in school sports, student demographics, health literacy, health responsibility, physical activity and positive 
life perspective. Multiple logistic regression is also performed in order to determine the four independent variables (health 
responsibility, physical activity, positive life perspective and health literacy) from ALP-T and HLSAC-T scale affecting the 
participation of students to school sports. The results showed that the perceived health literacy levels of students were higher 
among the students that participate in school sports. From the sports participation point of view, low health responsibility and 
high positive life perspective levels were determinative on school sports participation.  
 
KEYWORDS: Physical Education, School Sports, Health Promotion, Health Literacy, Adolescents, Children. 
 
INTRODUCTION 
According to World Health Organization (WHO), the term health literacy is broadly defined as the ability of individuals to “gain 
access to, understand and use information in ways which promote and maintain good health” 1. Although health literacy is a 
relatively new concept, 2 it is considered as an effective method in health promotion, a key determinant of health 3 and recently 
an important issue in public health policy. 4The researches on health literacy have shown that low health literacy is generally 
associated with poor health and social outcomes 5,6 such as less participation in health-promoting services, riskier health 
behaviors, less participation in early disease detection, increased hospitalization and health-care costs. 7 Health literacy levels of a 
person is often connected with a personal situation, health status, social group associaton and other socio-economic variables. 8 
The literacy skill of individuals is an important factor in the development of their health literacy. 9 Hence much of the previous 
researches investigated the relationship between health literacy and health outcomes for adults rather than adolescents. 10 
Moreover, since adults have much more health service utilization rates than adolescents, when considered from risk factor point 
of view, this makes them an important target group in health-literacy studies. This situation results in the neglection of health-
literacy development among younger populations and thus prevent the improvement of future health outcomes 11. According to 
Lawson, H.A. (2005) “human health and health-enhancing environments” are one of the five main contributions of sport, 
exercise and physical education (SEPE) to sustainable social and economic development. 12 Since Lawson’s statement does not 
describe the measure for health-enhancing environments which is dependent on infrastructure and other concepts that are not 
related to sports directly, Lee, S.P. et al., (2013) suggested “health literacy” as one of the dimensions to measure the social 
impact of sports due to its capability of capturing outcomes of sport. 13 
 

Numerous studies are conducted on the outcomes of sport on health. Studies investigating the relationship between 
sports participation and health behaviors among adolescents underscore that the adolescents who participate in sports reported 
showing lower depressive symptoms, better self-rated mental and emotional health 14-16. In terms of the relationship between 
health literacy and participation in sports clubs, Paakkari, L. et al., (2017) reported that adolescents who are members of sports 
clubs tend to have a higher perception of health literacy than non-members. 17 Pate, R.R. et al., (1987) states that “a health-
oriented physical education supported by scientific-based logic is an important tool to improve the health of children and youth” 
Pate also underlines that “physical education is highly compatible with modern “preventive health” philosophy due to its health-
oriented origins and listed this statement as a reason to why physical education should play a central role in school health 
promotion programs. 18 In addition Jewett, et al., (2014) denote that participation to school sports may protect adolescents to 
develop poor mental health. And in order to promote mental health, increasing school sport participation may be included as a 
part of public health strategies. 14 

In this study, it is aimed to investigate the relationship between health literacy, health-promoting lifestyle profiles and 
school sports participation among adolescents. In order to analyze the relationship between school sports participation, health 
literacy and health-promoting lifestyle profiles among adolescents, variables like age, gender, employement status of parents, 
perception of school achievement, perception of family economic condition, perception of health condition, importance of 
healthy lifestyle, relationship with family and friends are taken into into account. The three sub-scales (health responsibility, 
physical activity, positive life perspective) of ALP-T is used as an instrument to measure health-promoting the lifestyle of 
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adolescents. The subjective health literacy levels of participants were measured using the HLSAC-T scale. Thus, four variables 
from two scales were used in order to determine their relationship between participation in school sports. 
 
METHODOLOGY 
 
Participants 
The study is performed between April 2018 and June 2018 in ten junior high schools located in a rural area of Osmaniye 
province of Turkey affiliated with Osmaniye Provincial Directorate for National Education. The target population is composed of 
students between ages 11-14 from 5th grade to 8th grade. In order to compute the size of the sample group, an apriori 
statistical power analysis is conducted using G*Power 3.0.10. software 19 by selecting the Type 1 error as 0.05 and Type 2 error 
as 0.20 (80% power) using the chi-square test by Paakkari, L. et al.(2017) 17. Thus the required number of participants is 
determined as 286. However, all the students who volunteered to participate in the survey with a basic understanding of the 
instruments are also included in the study. 
 
Measures 
Student Information Form 
The demographics of the participants are obtained by the student information form located in the first section of the 
questionnaire. The form includes information about participants such as age, grade, gender, height, weight, school sports 
participation status, employement and health insurance status of parents, perception of school achievement and health condition, 
the importance of healthy lifestyle for the participant and the number of regular exercise days in a week. 
 
Adolescent Lifestyle Profile Scale (ALP) 
The Adolescent Lifestyle Profile (ALP) is originally developed by Hendricks, C. et al., (2006) targeting to measure health-
promoting lifestyle of adolescents 20. The scale is the revised version of Health Promoting Lifestyle Profile II (HPLP II) proposed 
by Pender, N.J. et al., (2002) 21. HPLP II scale is based on Health Promotion Model 22. The ALP scale consists of seven domains 
and 44 items. Each item of the scale is 4-point Likert type. The instrument has no cut-off point. Increasing scores indicate 
increasing level of health promoting lifestyle behaviors. The scale is translated to Turkish by Ardic, A. and Esin, M.N. (2015) 22. 
The validity of Turkish ALP (ALP-T) is evaluated (χ2 = 176.05, df= 91, p<.001, χ2/df= 1.93, GFI = .93, CFI = .94, AGFI = .90, 
RMSEA = .060, SRMR = .060) with reliability (Cronbach’s alpha 0.87). In this study, we use the three sub-scales of ALP-T 
respectively as health responsibility, physical activity and positive life perspective. 
 
Health Literacy for School-Aged Children Scale (HLSAC-T) 
The HLSAC scale is developed by Paakkari, O. et al., (2016) in order to measure the health literacy among the children 23. The 
scale is composed of 10 items with a 4-point Likert-type response format (1: not at all true, 2: barely true, 3: somewhat true, 4: 
absolutely true). The distribution of the scores is 10 to 40 (the minimum score is 10 and the maximum score is 40). In this 
study, the score levels proposed by Paakkari, L. et al., (2017) 17 is used to categorize health literacy. The health literacy score 
levels are; (10-25) denoted as low, (26-35) denoted as moderate, (36-40) denoted as high. The Turkish version of HLSAC  
(HLSAC-T) is developed by Haney, M.O. (2018) 4 and translated into Turkish by using the back-translation technique. The 
validity and reliability of HLSAC-T is evaluated by Haney, M.O. (2018) 4. The validity of the scale in Turkish children (RMSEA = 
.035, GFI = .99, CFI = .99, normal fit index (NFI) = .98, non-normal fit index (NNFI) = .98, AGFI = .97, χ2 = 38.86 , df = 23, χ2 / 
df = 1.68, p <.05) and reliability (Cronbach's alpha = .77) was established 4 
 
Methods 
 
In order to conduct the study, permissions and ethical approval is obtained from the Scientific Research and Publication Ethics 
Committee of Osmaniye Korkut Ata University with approval no: 59754796-050.99 and from Osmaniye provincial directorate 
for national education. The parents of the students were informed and asked to sign an agreement in order to have their 
permission to allow their children to participate. The data were collected during classroom hours. The researcher and the 
teacher were present during the data collection. All students were initially informed about the contents of the questionnaire and 
were assured that their responses to the questionnaire will be kept confidently. 
 
Statistical Analysis 
The data is analyzed using SPSS 15.0 statistical analysis software with an accepted statistical significance value as p<.05. Chi-
square test with cross-tabulation is used in order to test the association between participation in school sports, student 
demographics, health literacy, health responsibility, physical activity and positive life perspective. An independent samples t-test 
is also conducted in order to test the differences in average health literacy, health responsibility, physical activity and positive life 
perspective scores among students in terms of school sports participation status. Additionally, a multiple logistic regression 
analysis is performed to determine the four independent variables (health literacy, health responsibility, physical activity and 
positive life perspective) affecting the participation of students in school sports. 
 
RESULTS  
Socio-demographics of participants 
 
A total number of 580 students participated in the questionnaire (n=22, 5th grade; n=111, 6th grade; n=202, 7th grade; n= 245, 
8th grade). %57,4 of the participants consists of female students and %42,6 consists of male students. The mean age of the 
participants was 13.14 ± 0.92. Fifty percent of the students actively participated in school sports. %25,7 of mothers and %89,7 of 
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fathers were fully or part-time employed. %39,8 of students considered their health status as very good and %88,5 reported that 
healthy lifestyle was important. Among the participants, the average time spent by regular exercises was 3,96 ± 1,14 days. The 
average scores for health responsibility, physical activity, positive life perspective and health literacy subscales obtained from 
ALP-T and HLSAC-T were respectively 12,15 ± 2.71, 17,41 ± 3.76, 25,88 ± 4.18 and 31,79 ± 4.99. The percentage of 
participants with “Low”, “Moderate” and “High” health literacy scores were respectively %10,2, %66,2, and %23,6. 
 
School sports participation and participant demographics 
Participation to school sports among female students was significantly higher than male students (p <.001). The students who 
participate in school sports were those who reported a high number of regular exercise days a week (3-5 days),  perceive better 
school achievement (% 45,5 Good, %36,6 Very good) and better relationship with family (%72,8 Very good) and friends (%71,4 
Very good) (p<.001). The ratio of participation in school sports was significantly higher among the students who do not have any 
health insurance and the perception of health condition at a “very good” level  was significantly higher among the students who 
participate in school sports (p <.001) (Table 1) 
 
Table 1. School sports participation and participant demographics. 
 

 
Participation in school 
sports p 

 Yes (%) No (%) 
Gender    
Female 72,40% 42,40% 

0.000* 
Male 27,60% 57,60% 

 290 (%100) 290 (%100)  
Age    
11-13 51,40% 68,30% 

0.000* 
14-15 48,60% 31,70% 
Regular exercise days in a 
week    
0-2 days 0,70% 100,00% 

0.000* 
3-5 days 99,30% 0,00% 
School achievement    
Poor 17,90% 22,10% 

0.000* Good 45,50% 69,00% 
Very good 36,60% 9,00% 
Relationship with family    
Poor 7,20% 9,00% 

0.000* Good 20,00% 61,40% 
Very good 72,80% 29,70% 
Relationship with friends    
Poor 3,80% 11,00% 

0.000* Good 24,80% 36,20% 
Very good 71,40% 52,80% 
Health insurance status    
Insured 89,70% 97,90% 

0.000* 
Not Insured 10,30% 2,10% 
Family economic condition    
Poor 2,80% 1,70% 

0.000* 
Moderate 41,40% 19,70% 
Good 47,90% 70,30% 
Very good 7,90% 8,30% 
Health condition    
Poor 7,60% 3,40% 

0.000* Good 45,20% 64,10% 
Very Good 47,20% 32,40% 

Note *p<.001, **p<.05 
 
Health-promoting lifestyle and health literacy according to school sports participation 
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Regarding the average health-promoting lifestyle and health literacy scores in terms of school sports participation, the average 
health literacy, physical activity and positive life perspective scores were significantly higher among the students who participate 
in school sports. However, the mean health responsibility score was significantly higher among students those not participate in 
school sports (Table 2). The percent of the students within the high health literacy, physical activity and positive life perspective 
score levels were significantly higher among the students who participate in school sports. Nevertheless, the percentage of the 
students with high health responsibility score level were significantly higher among the students those not participate in school 
sports (Table 3). 
 
Table 2. Average health literacy and health-promoting lifestyle scores according to school sports participation (t-test). 
 

  Participation in school 
sports 

p 
 Yes (n=290) No (n=290) 
  Mean ± SD Mean ± SD 
Health literacy score 32.41 ±4.65 31.18 ±5.24 0.003** 
Health responsibility score 11,55 ±2.72 12.75±2.57 0.000* 
Physical activity score 17.81 ± 3.62 17.02 ±3.86 0.011** 
Positive life perspective 
score 26.59 ±4.26 25.16 ±3.97 0.000* 

                                               Note *p<.001, **p<.05 
 
Table 3. Health literacy and health promoting lifestyle levels by sports participation (chi-squared). 
 

  Participation in 
school sports p 

  Yes  (%) No (%)   
Health Literacy Levels    
Low 7,90% 12,40% 

0.008** Medium 63,40% 69,00% 
High 28,60% 18,60% 

 
290 
(%100) 

290 
(%100)  

Health Responsibility Levels    
Low 67,00% 43,40% 

0.000* 
High 33,00% 56,60% 

 
290 
(%100) 

290 
(%100)  

Physical Activity Levels    
Low 43,10% 52,10% 

0.031** 
High 56,90% 47,90% 

 
290 
(%100) 

290 
(%100)  

Positive Life Perspective    
Low 35,50% 53,80% 

0.000* 
High 64,50% 46,20% 

  290 
(%100) 

290 
(%100)   

Note *p<.001, **p<.05 
 

Multiple logistic regression analysis is performed in order to determine whether the independent variables (health 
literacy, health responsibility, physical activity and positive life perspective) are statistically associated with the outcome variable 
(participation in school sports). The results of logistic regression analysis indicated that the independent variables (health literacy 
and physical activity) had no significant determinative impact on participation to school sports. On the other hand, it is 
determined that low health responsibility and high positive life perspective levels were determinative on school sports 
participation (p<.001) (Table 4). 

 
Table 4. Logistic regression analysis of the relationship between participation in school sports and variables (health literacy and healthy 
lifestyle). 
 

  β SE Wald Chi-
squared df p AOR 95% CI 
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Participation in school 
sports**  0,231 0,31 0,563 1 0,45 1,26 0.689-2.306 

Moderate HL*** 0,601 0,36 2,84 1 0,09 1,82 0.907-3.669 
High HL*** -1,219 0,19 42,321 1 ,000* 0,3 0.205-0.427 
Health responsibility 0,124 0,2 0,372 1 0,54 1,13 0.760-1.687 
Physical activity 0,828 0,21 15,266 1 ,000* 2,29 1.510-3.465 
Positive life perspective 0,231 0,31 0,563 1 0,45 1,26 0.689-2.306 

Note *p<.001, **(ref: nonparticipation), ***(ref: low scores), HL: Health Literacy 
 
DISCUSSION  
 
In this study, it is aimed to investigate health literacy and health promoting lifestyles of adolescents in terms of school sports 
participation and determine the relationship between health literacy, health promoting lifestyles and school sports participation. 
The instruments ALP-T and HLSAC-T are used in order to measure health promoting lifestyle and health literacy levels of 
adolescents respectively. 
 

Regarding health literacy, the results indicated that perceived health literacy was higher among the adolescents who 
participate in school sports. Moreover, the adolescents with high physical activity scores were also those who participate in 
school sports.  These findings are in line with previous research results 13,17,24 . In their study aiming to examine the perceived 
health literacy levels of adolescents in terms of sports club membership, Paakkari, L. et al., (2017) reported that adolescents who 
participate in sports club activities had higher perceived health literacy than those do not participate 17. Additionally, in another 
study Lee, S. et al., (2013) also reported that community-oriented sports have an important positive impact on an individuals 
perception of health literacy 13. Furthermore from the school sports participation point of view, the results also revealed that 
health literacy and physical activity levels of adolescents were not significantly determinative on participation to school sports. 
This finding endorses the result hyphothesized by Paakkari, L. et al., (2017) as “sports club participation is the differentiating 
factor rather than valuing the health by the young people” 17. 
 

Regarding the health-promoting lifestyle levels of adolescents, the results of the present study showed that, positive life 
perspective and physical activity scores were higher among adolescents who participate in school sports. It is a widely accepted 
common concept that sports plays important role on individuals’ perceived health, well-being and also in the development of 
youth 16,25. Since, almost all schools have sports facilities, sports equipments, physical education personnel and found in all 
societies, it is considered to be the primary institution for health promotion among young people and gives them the 
opportunity to be socially connected and at the same time physically active 26. Numerous studies have been conducted on the 
relationship between sports participation, health promotion and health related quality of life among adolescents 14,18,27,28,29,30 . In 
the study conducted by Pate, R. R. et al., (2000) among US high school students the results showed that participation in 
organized sports activities are associated with several health benefits and in conclusion, it is suggested that young people should 
be encouraged to participate in sports teams 27. In another study conducted by Eime, R. M. et al., (2010) the results showed that 
participation in sports clubs is associated with health benefits as better mental health and life satisfaction. 29 Furthermore in the 
results of the study conducted by Lee, S.-M. et al., (2020) indicated that sports participation has a positive effect on health 
promoting behaviors of adolescents 30. Therefore the finding of the present study on health promoting lifestyles of adolescents in 
terms of school sports participation is consistent with mentioned notions and research results.  

An interesting finding of this research was that the health responsibility scores of adolescents who participate in school 
sports were significantly lower than those not participating. Furthermore from the sports participation point of view, it is 
determined that low health responsibility and high positive life perspective levels of adolescents were found to be determinative 
factors on school sports participation. Pate, R. R. et al., (1987) states that rather than skills oriented school physical education, 
comprehensive health oriented physical education approach should be supported in schools and health promotion objectives of 
physical education should be defined in school health programs 18. Given this notion, one possible explanation for the 
aforementioned findings on health responsibility levels of adolescents might be inadequate school health policies without well 
defined health promotion goals related to physical education for targetted schools. Considering the age group of targetted 
adolescents another explanation might be that participants were still in the cognitive development stage and very young to 
notice their roles in promoting health 31,32. 
 
CONCLUSION 

Perceived health literacy, positive life perspective and physical activity levels were significantly higher among the 
adolescents who participate in school sports. However average health responsibility levels of adolescents who do not participate 
were higher than those who participate in school sports. Low health responsibility and high positive life perspective levels were 
significantly determinative on school sports participation among adolescents while health literacy and physical activity levels have 
no significant determinative effect on school sports participation. 
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ABSTRACT 
 
The aim of this study is to examine the 100 m speed parameter of athletes in individual and team branches by different variables. 
A total of 417 volunteer participants, who are enrolled in the School of Sports, consisting of 72 female and 74 male athletes 
engaged in individual sports (athletics, swimming, taekwondo, badminton, tennis, boxing, wrestling, orienteering, judo, wrestling, 
gymnastics karate, weightlifting, skiing, paragliding), and 120 female and 151 male athletes engaged in team sports (football, futsal, 
handball, volleyball, basketball) participated in the study.The age, athletic age, height, body weight and 100m sprint parameters of 
the volunteers participated in the study were measured. In the study, first, the skewness and kurtosis values for the normality 
test were examined and the distribution was found normal. Accordingly, the data obtained from male and female participants 
were evaluated within themselves, and an independent t-test was used to determine whether the 100 m parameter differs 
according to the branch variable (individual team). Additionally, a Pearson Product Moment Correlation analysis was used to 
determine the relationship between athletic age, height and body weight variables and the 100 m parameter of the individuals 
participated in the study.The findings of the study showed that there was no statistically significant difference between male and 
female athletes in the individual and team branches in terms of 100m sprint score means (p> 0.05). According to the results of 
the Pearson correlation analysis, it was found that there was no relationship between the height of a female individual and team 
athletes and the variable of 100 m (r = -, 078, p> 0.05, r =, 065, p> 0.05, respectively). It was determined that there is a very 
weak positive correlation between body weight and 100 m speed performance in female athletes in individual sports (r =, 243 *, 
p <0.05), but not in female athletes in team sports (r =, 170, p> 0.05). It was found that there was no relationship between the 
height of the male athletes in individual and team sports and 100 m (respectively r = -, 036, p> 0.05, r = -, 012, p> 0.05). It was 
found that there was no relationship between body weight and 100 m speed variable in male athletes in individual sports (r =, 
124, p> 0.05), whereas there was a weak positive correlation in male athletes in team sports (r =, 260 **, p <, 001). 
 
KEYWORDS: Sports, Speed, Individual Sports, Team Sports 
 
INTRODUCTION 
 
The 100-m event is the standard measure of the Overspeed capabilities of human locomotion and defines "the fastest person in 
the world" for a certain period. Therefore, scientific research on the limits of human locomotion and determinants of sprint 
performance has viewed record holders and world champions as examples of the limitations of the muscular, physiological, and 
mechanical properties of human locomotion .9The process of discovering talented athletes to participate in an organized 
exercise program is one of the most important issues in sports, and the 100 m sprint limits remain the subject of many studies. 
Can it be said that the speed performance of athletes is better than the other because they are involved in individual and team 
sports? Considering the parameters such as duration-time, score advantage, and desire to win in both groups, it can be said that 
speed which is one of the basic motoric features is necessary.One of the physical component factors needed in sports is speed. 
Running a 100-meter sprint is an ability that determines the process of moving body position quickly from one place to another. 
Speed in various branches of sports is a component of the basic physical condition.4  Speed is considered a necessary physical 
ability for high-performance levels in many sports.2  Motoric properties affecting speed include muscle strength, coordination, 
muscle condition, reaction speed, contraction speed, anthropometric properties, and endurance.10  In addition, muscle quality is 
another important aspect of achieving success in most games, especially in 100-meter running.5  Sport can often be distinguished 
as an individual or team sport and performance is determined only by the effort of the individual compared to the collective 
interaction of multiple teammates (or at least two people).8  While performance criteria in individual sports are unidimensional, 
performance in group sports depends on the performance of teammates .6  This study aimed to reveal the differences between 
the branches by comparing the 100 m sprint parameter of athletes in individual and team sports. 
 
METHOD 
As this study was conducted to determine the performance values of 100-meter speed of athletes in individual and team sports, 
it was designed based on the comparison in the descriptive model. A total of 417 volunteer participants, who are enrolled in the 
Siirt University School of Physical Education and Sports, consisting of 72 female and 74 male athletes engaged in individual sports 
(athletics, swimming, taekwondo, badminton, tennis, boxing, wrestling, orienteering, judo, wrestling, gymnastics karate, 
weightlifting, skiing, paragliding), and 120 female and 151 male athletes engaged in team sports (football, futsal, handball, 
volleyball, basketball) participated in the study. The physical characteristics of the athletes are presented in table 1. 
 
Age, Height and Body Weight Measurement 
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Participants were barefoot and wore shorts when their body weights were measured on a weighbridge that is precise up to 20 
grams. In height measurements, the sliding caliper was adjusted to touch the participant’s head while the athletes were standing 
in an upright position and the height was recorded by measuring with 1 mm precision while in this position. Birth dates were 
recorded as month and year for age calculation. 
 
 100-Meter Sprint Test 
Participants were positioned on the start line of the 100-meter sprint track and started running by passing through the start 
photocell with the go signal and the results obtained after passing the finish photocell were recorded. The test was repeated 
twice, and the best result was accepted as the 100-m score of the athletes. 
 
 Data Analysis and Interpretation 
Microsoft Excel and SPSS 22.0 computer programs were used for the statistical analysis of the data obtained within the scope of 
the study. First, blank data were evaluated to check the appropriateness of the analyses and the assumptions. As a result of 
these processes, analyses were carried out on the data of 417 people. After this stage, when the skewness and kurtosis values 
for the normality test were examined, it was found that the distribution was normal .13  In line with this, the data obtained from 
the male and female participants were evaluated within themselves and a t-test was completed to determine whether the 100 m 
parameter differs by the branch variable (individual vs. team). Additionally, a Pearson Product Moment Correlation analysis was 
completed to determine the relationship between athletic age, height and body weight variables and the 100 m parameter of the 
individuals included in the study. 
 
FINDINGS 
 

Table 1. Physical characteristics of male and female athletes in individual and team branches 
Gender     Branch N Minimum Maximum x±ss P 
Female Age (years) Individual 72 17 21 18.74±.96 .001 Team 120 17 25 19.33±1.50 

 Height (cm) Individual 72 1.53 1.75 1.64±.04 .671 Team 120 1.51 1.80 1.64±.06 

 Kg (kg) Individual 72 42 70 54.06±5.63 .804 Team 120 39 80 54.28±6.44 

 Athletic Age 
(years) 

Individual 72 1 11 3.67±2.47 
.898 Team  

120 1 10 3.62±1.98 

Male Age (years) Individual 74 17 24 19.28±1.29 .000 Team 151 17 30 20.19±2.18 

 Height (cm) Individual 74 1.63 1.93 1.75±.05 .066 Team 151 1.55 1.93 1.76±.06 

 Kg (kg) Individual 74 50 106 67.43±10.06 .585 Team 151 52 92 66.76±7.87 

 Athletic Age 
(years) 

Individual 74 1 10 4.85±2.89 .496 Team 151 1 13 4.58±2.81 
 
While there was a significant difference in age parameters of female athletes in individual and team branches (p <0.05), there was 
no statistically significant difference between height, body weight and athletic age (p> 0.05). While there was a significant 
difference in age parameters of male athletes in individual and team branches (p <0.05), no statistically significant difference was 
found between height, body weight and sports age (p> 0.05). 
 

Table 2. Comparison of 100 m sprint parameters of male and female athletes in individual and team branches 
Gender Branch N x± ss sd t P 
Female 
100m 

Individual 72 16.57 ±1.47 190 -.197 .844 Team 120 16.61 ±1.12 
Male 
100m 

Individual 74 13.11 ±.79 223 .279 .780 Team 151 13.08 ±.63 
There was no statistically significant difference between male and female athletes in individual and team branches for 100m sprint 
score means (p> 0.05). 
 
Table 3. Pearson Correlation analysis results for parameters of male and female athletes in individual and team 
branches. 
 

Gender  Athlete Height Kg 100m 
Female Individual 

N=72 
 
 

Height r 1 .200 -.078 

p  .091 .516 
Kg r .200 1 .243* 

p .091  .040 
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Team N=120
 
 
Individual 
N=74 
 
 
Team N=151

100m r -.078 .243* 1 
p .516 .040  

Height r 1 .468** .065 
p  .000 .478 

Kg r .468** 1 .170 
p .000  .064 

100m r .065 .170 1 
p .478 .064  

Height r 1 .368** -.036 
p  .001 .761 

Kg r .368** 1 .124 
p .001  .291 

100m r -.036 .124 1 
p .761 .291  

Height r 1 .432** -.012 
p  .000 .881 

Kg r .432** 1 .260** 
p .000  .001 

100m r -.012 .260** 1 
p .881 .001  

*p<0.05. **p<0.01. 
r: Interpretation of Pearson's correlation coefficient; 0.00-0.24 very weak, 0.25-0.49 weak, 0.50-0.69 medium, 0.70-0.89 high, 
0.90-1.00 very high.According to the results of the Pearson correlation analysis, it was found that there was no relationship 
between the height of female athletes in individual and team sports and the variable of 100 m (r = -.078, p> 0.05, r =.065, p> 
0.05, respectively). It was found that there was a very weak positive correlation between body weight and 100 m speed 
performance in female athletes in individual sports (r =.243 *, p <0.05), but not in female athletes in team sports (r =.170, p> 
0.05). There was no relationship found between the height of individual male athletes and team athletes and 100 m (r = -.036, p> 
0.05, r = -.012, p> 0.05, respectively). There was no relationship between body weight and 100 m speed variable in individual 
male athletes (r =.124, p> 0.05), whereas there was a weak positive correlation in male team athletes (r =.260 **, p <.001). 
 
DISCUSSION  
 
In our study conducted to determine the 100 m sprint scores of athletes in individual and team branches, there was no 
statistically significant difference between male and female athletes in individual and team branches in terms of 100m sprint score 
means. According to the results of the Pearson correlation analysis, it was found that there was no relationship between the 
height of a female individual and team athletes and the variable of 100 m (r = -.078, p> 0.05, r =.065, p> 0.05, respectively). It 
was determined that there was a very weak positive correlation between body weight and 100 m speed performance in 
individual female athletes (r =.243 *, p <0.05), but not in female team athletes (r =.170, p> 0.05). It was found that there was no 
relationship between the height of the male individual and team athletes and 100 m (respectively r = -.036, p> 0.05, r = -.012, p> 
0.05). There was no relationship between body weight and 100 m speed variable in individual male athletes (r =, 124, p> 0.05), 
whereas there was a weak positive correlation in male team athletes (r =.260 **, p <.001).When the literature is examined, 
there were similarities and differences between our findings on the parameters in individual and team athletes and the literature. 
Bicici et al. (2009) compared the speed performance of 40 male athletes in 20 individual and 20 team branches and found a 
statistically significant difference. Koc et al. (2010) compared the speed performance of 84 male athletes in 36 individual and 48 
team branches and found that the differences were statistically insignificant. Gaurav et al. (2011) found that 15 individual athletes 
had a higher speed than 15 team athletes. Saygın and Ozsaker (2012) conducted a study with a total of 274 participants 
consisting of 28 female and 47 male athletes in individual sports and 86 female and 113 male athletes in team sports and found 
that there was a statistically significant difference in the speed parameter between the elite female athletes in individual and team 
sports and the elite male athletes. Singh (2014) reported that athletes in individual sports are better in speed than athletes in 
team sports. Mackala et al. (2020) reported that individual athletes performed better than team athletes in the evaluation of 
speed performance in a study conducted with 36 individual and 34 team athletes. Dhapola and Verma (2017) found a significant 
relationship between athletes' body weight and speed (r = .543, p <0.05), and the relationship between height and speed was not 
significant (r = .065, p. > 0.05). In another similar study, Thakur (2016) reported a significant relationship between body weight 
and speed (r = .538, p <0.05) in 45 male athletes, while the relationship between height and speed (r = .085, p> 0.05) was not 
significant. 
 
CONCLUSION 
As a result, it was observed that there was no significant difference between male and female athletes' 100m sprint score means 
in individual and team branches. The findings of this exploratory study will not only serve scientists and trainers in the selection 
of young athletes according to 100m speed variables of individual and team athletes but also provide guidelines for training 
programs for athletes in the individual and team branches. 
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ABSTRACT 
This study was conducted to determine the prevalence of obesity and the relationship between father and son BMI in 5-6 years 
child studying in pre-school education institutions in Siirt center. The research was conducted on 65 children aged 5-6 and their 
fathers enrolled in 6 different pre-school education institutions affiliated to the Ministry of National Education in the city center 
of Siirt. Participant's body weight and height were measured, Body Mass Index (BMI) was calculated, BMI was classified according 
to WHO-2004 reference values for fathers, and CDC 2000 (Centers for Disease Control and Prevention) growth chart for children 
by age and gender. In the study, 3.22% of a 5-year-old child were weak, 25.80% were risky overweight and 19.35% were obese, 
2.94% of a 6-year-old child were weak, 35.29% risky overweight, 29.41% were obese, fathers; It was determined that 1.53% 
were weak, 93.84% were risky overweight and 1.53% were obese. 6-year-old child were found to have a higher prevalence of 
obesity than a 5-year-old child. The average age of the fathers participating in the study was determined as Mage=37.04, average 
height Mheight=176.6 cm, average weight Mweight=84.13 kg, and average BMI Mbmi=26.96. A medium-level positive correlation was 
found between the BMI of the children and their fathers (r=345, p<0.05). As a result, it is important that children, their families, 
and teachers who are educated in preschool period see obesity as a health problem as well as in the overweight group, which is 
a sub-level, and in the underweight group, which is the lowest value, as a health problem. In the light of the findings obtained 
within the scope of the research, education programs should be prepared to increase the knowledge and skills of families about 
healthy eating habits and the importance of physical activity for children's health.  In this context, it emerges that physical activity 
and movement education are important for the healthy growth of children in pre-school education, and thus, teachers should 
pay attention to physical activity according to the curriculum determined for children's health. 
 
KEYWORDS: Obesity, 5-6 years, BMI, Father 
 
INTRODUCTION 
 
Obesity is one of the biggest health problems of our age. All over the world, obesity is seen as a common health problem 
starting from early childhoo .11-14-20 Obesity occurs as a result of the increase in the amount of fat in the human body. These 
increased amounts of fat in childhood bring important health problems in the future .13 It is possible to say that one of the 
important causes of obesity is genetic factors and other important causes are environmental factor .13  In this context, it can be 
said that the importance of nutrition and physical activity, movement training are emerging in childhood. Especially, families 
showing the necessary sensitivity in terms of nutrition and movement education and also teachers' doing their part in this issue 
will make a positive contribution. In 2011, the National Education Directorate of Health Affairs joint carried out in Turkey by 
Hacettepe University with school-age children (6-10 age group) growth monitoring (TOCBİ of 2011) project research report is 
a result of obesity in children and weaknesses incidence to be similar to some value and mild obesity / being overweight and the 
problem of being stunted was also noted to be important in children. Siirt province is not included among the 26 provinces 
where the study was conducted. According to the childhood obesity survey conducted jointly by the Ministry of Health and 
Hacettepe University in different regions of Turkey in 2013, it is seen that there is a problem of weakness and obesity according 
to the structure of the settlement according to the region in which children live, as well as gender.14-26  At the same time, in the 
regions in Turkey in 2016, the Ministry of Education and conducted jointly by the Ministry of Health of Turkey "Turkey 
Childhood" Elementary 2nd grade students are also seen in similar situations with the work being done in obesity research 
(COU-TUR 2016). In this context, policies regarding healthy nutrition and physical activity of children should be strengthened 
and priority should be given urgently for implementation. About physical activity in families and teachers; It is important for a 
healthy future that teachers at school and families outside the school show the necessary sensitivity and provide the necessary 
support.  
 
Obesity is positively associated with urbanization, income, education and other socioeconomic status in developing countries. 24 
According to 2019 data, The total population of the center of Siirt is 168,659. Peanut production is an important economic 
resource in the province. It can be said that Siirt cuisine has an important place in the country. The büryan kebab made in the 
province, dishes made with red meat, perde pilaff, kitel, mumbar, stuffed arabic, meatballs, pastries, etc.) are among the foods 
that are frequently consumed locally.  Studies on childhood obesity-obesity have been conducted. In the studies conducted, 
significant correlations were found between BMI of children and BMI of parents (mothers and fathers) it was reported that these 
correlations increase with the age of the child. 5, 6, 15, 30 Studies have shown that there is a direct relationship between obesity, 
especially mother's ethnic origin, race, pre-pregnancy weight status, weight status during pregnancy, smoking habits, and the 
duration of breastfeeding. 3, 8, 12, 16, 21, 25, 28 One of the factors affecting childhood obesity is that parents are obese. 9, 11 In other 
studies, it is seen that the variability of parents (mothers and fathers), educational status, ages and socioeconomic levels of 
families are associated with high or low obesity prevalence. 1, 13, 23 Studies on obesity in preschool children are limited in our 
country, most studies have been conducted on obesity in school-age and adolescence. Studies evaluating the prevalence of 
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obesity in preschool period together are needed. In this study, obesity prevalence and father-child BMI relationship was 
investigated in 5-6 age group child living in Siirt. 
 
METHOD 
 
The study is in a cross-sectional scanning model. Screening models are research approaches that aim to describe a past or 
present situation as it exists. The event or individual subject to research is defined within their conditions without being changed 
or affected. In the cross-sectional approach, it is tried to be determined by observations to be made on different groups that are 
accepted to be at various stages of development. 10 

 
Research Group 
65 children in the 5-6 age group and their fathers from 6 different kindergartens affiliated to the state in the city center of Siirt 
participated in the study. The data of the children who participated in the study are presented in Table 2 and Table 3. The 
average age of the fathers participating in the study was determined as Mage=37.05 average height Mheight=176.6 cm, average weight 
Mweight= 84.14 kg, and average BMI Mbmi= 26.96. 
 
Data Collection Tools: 
Height Measurement: The height measurement was measured barefoot with 0.1 cm accuracy using a standard steel 
stadiometer.  
Weight Measurement: Weight measurement was measured barefoot and without any metal on it with Tanita INBODY-120 
Segmental Body Analysis System. 
 
BMI: It was calculated with the formula Weight (kg) ÷ (Height cm)2. The BMI values obtained in children were evaluated as <5 
underweight, 5-85% normal, 85-95% risky overweight and > 95 obese depending on age according to the growth curves of CDC 
2000 (2002) 2-20 years (See Table 1). BMI values taken from the INBODY-120 Segmental Body Analysis System are lean 
(<18.50 kg / m2), normal (18.50-24.99 kg / m2) and bulk / obese (≥25.00 kg / m2) and obese (≥ 30.00 kg / m2) (WHO, 2004). 
 

Table 1. BMI Assessment by Age 
 

BMI= WEIGHT/(BOY)2 5 Age 6 Age 
MALE MALE 

WEAK -13,8 -13,8 
NORMAL 13,8 -16,8 13,8-17 
RISKY OVERWEIGHT 16,9- 18 17,1- 18,4 
OBESE 18 + 18,4 + 

• http://www.cdc.gov/growthcharts (2000) (Only the values of 5-6 year old child are taken) 
Data Collection: _Approval was obtained from the Siirt Provincial Directorate of National Education for the study. Considering 
the number of students from state-owned kindergartens in the city center of Siirt, their location in the province and the socio-
economic levels of the parents, 6 kindergartens (high, medium and low) were determined. The aim and content of the study 
were explained by sending letters to the parents of the students in the kindergarten through the teachers. Height and weight 
measurements were taken one by one in a specially prepared classroom environment by the same researcher from all fathers 
and children (who do not have any physical and mental health problems) who volunteered to participate in the study by coming 
to the kindergarten on the day and time announced. 
 
ANALYSIS of DATA 
In the analysis of the data, the Pearson correlation method was used for the relationship between frequency, percentage, 
average, standard deviation, and BMI of children and BMI of fathers. p<0.05 was accepted as the level of significance. 
 
RESULTS 
The age groups of children, height, weight, BMI averages and the prevalence values of underweight, risky overweight and obesity 
are presented in Table 2. 
 

Table 2. Average Height, Weight and BMI of the Subjects by Age Groups 
 

 
Age 

 
N 

Height 
(cm) 
 

Weight 
(kg)       

BMI       Weak 
(%) 

Normal 
(%) 
 

Risky 
Overweight 
(%) 

Obese (%) 

5 31 114,09 21,83 16,7 3,22 51,61 25,80 19,35 
6 34 120,94 25,82 17,59 2,94 32,35 35,29 29,41 
Total 65 117,51 23,82 17,14 3,08 41,98 30,54 24,38 

• After the 6th month, the next age is taken as a basis. 
• <5 underweight, 85-95 risky overweight,> 95 obese according to CDC (2000) references. 

 
Table 3. Height, Weight and BMI Averages of Fathers 
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N 

 
Age 

 

Height 
(cm) 

 

Weight 
(kg) 

BMI Weak 
(%) 

 

Normal 
(%) 

 

Risky 
Overweight 

(%) 

Obese 
(%) 

65 37,05 176,6 84,14 26,96 1,53 4,61 93,84 1,53 
 

When the BMI of the fathers participating in the study was evaluated, it was found that 1.53% was underweight, 93.84% was 
risky overweight and 1.53% was obese. When we look at the Pearson correlation coefficient to determine the relationship 
between the BMI of a child and the BMI of fathers, a medium-level positive correlation was found (r =,345, p <0.05). 
 
DISCUSSION  
While obesity or obesity is defined as excessive fat accumulation in the body that can lead to health risks (WHO, 2004, Koksal 
et al, 2008), it is also seen that weakness, which is an important health problem, also occurs when BMI is below normal values 
due to malnutrition. is important to know. At the same time, considering the development of technology today and the 
possibility of children spending most of their days in front of the computer and phone, and their lack of physical mobility can also 
lead to obesity. When looked at, it is seen that obesity is gradually increasing among children. In 2016, “41 million children aged 
0-4 and 340 million children aged 5-19 are overweight or obese”.14-26  Looking at these results, we can say that the important 
health problem of children is obesity. When we look at the results of the study, it is seen that the prevalence of thinness (3.08%) 
in boys aged 5-6 years is obesity %24.38 in Siirt. These results show that the rate of weakness is low and the rate of obesity is 
high. When these results are compared with the studies conducted by Kerkez et al. (2013), obese rates show similar results. But 
the results for weakness are not similar.  It can be said that this result is because girls and boys in the 3-6 age group of the 
children who participated in the study were evaluated together and the number of children participating in the study was high. 
Again, these results are similar to the obese results of the TOCBİ (2011) report. In the study conducted by Onal et al. (2016) on 
preschool children, it is seen that 2.9% of 4-year-old boys are underweight children and 1.8% of 5-year-old boys the rate of 
being overweight were found to be 15.4% in 3-year-old boys, 13.2% in 4-year-olds and 16.4% in 5-year-olds. Obese rates were 
found to be 5% in 3-year-old boys, 5.9% in 4-year-old boys, and 7.3% in 5-year-old boys. According to the study, weakness 
values and overweight values are similar. At the same time, the Ministry of Education in the region in 2016 in Turkey carried out 
jointly by the Ministry of Health of Turkey "Turkey Childhood" Primary Grade 2 students in the region Southeastern Anatolia 
study performed in obesity research 1.6% of poor, 83.5% normal, 10.5% were found to be overweight and 4.5% as obese .14-26 In 
these results, it is seen that the weak and obese values are in parallel with the study. Again, in the same study, 1.5% of the boys 
in the Southeastern Anatolia region were found to be thin, 82.5% normal, 11.1% overweight and 4.9% obese. In another 
literature Yabancı et al. (2009), as a result of the study conducted on 375 children in the 5-6 age group in Ankara, recorded the 
rate of underweight and extremely thin as 10.4% and the rate of collective and obese as 18.4%. It is seen that the obesity rate is 
similar to the result of this study, but the rate of weakness is higher in Ankara than in Siirt. In the same study, it was determined 
that the body weight, BMI, waist and hip circumference and waist-hip ratio of children whose parents were of normal weight 
were lower than the children with bulk/fat in both mothers and fathers. At the same time, it has been noted that the risk of 
being obese is high, as children in the family live with obese people. The correlation relationship between BMI values of mother 
and child has been revealed in other studies. This relationship obtained poses a risk of obesity in children both hereditary and 
environmentally.19-35 The results obtained in this study are in parallel with previous similar studies. A medium-level positive 
correlation was found between the BMI of boys and the BMI of fathers. The BMI of 6-year-old boys was found to be higher than 
that of 5-year-old boys. This result Santos et al. (2009) can be said to be compatible with the results of the study when 
considered as a parent. In the Eastern and Southeastern Anatolia Regions, children are modeled primarily by the mother, father 
and other family members in nutrition. To bring healthy individuals to society, healthy eating and physical activity habits should 
be introduced to the family and continued at school starting from the preschool period.The main limitations of this study are 
that the study was in a cross-sectional scanning model, and physical activity, nutrition and weight could not be monitored 
continuously and for a long time. Likewise, whether there are health problems related to obesity is not discussed in this study. In 
the evaluation of growth in Turkish children, more data are needed on preschool period obesity, weakness and stunting.  
 
CONCLUSION 
 
 In conclusion, it should be seen that obesity and weakness in the preschool period is an important problem. The growth status 
of children should be carefully evaluated, healthy eating habits and regular physical activity habits should be taken and necessary 
measures should be taken to prevent diseases related to lifestyle in adulthood. In this context, it is important for pre-school 
education institutions to fulfil their duties, take necessary precautions and raise awareness in their families. 
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  ABSTRACT 
 
An increasingly competitive environment is formed in the world market because of many reasons, such as globalization, rapid 
developments in information technologies and economic changes. These developments also affect customer needs and 
expectations. Companies need to manage these changes and developments well to survive in this environment. It is impossible 
for sports sector not to be affected by these developments. When these institutions and organizations adopt quality and 
customer-oriented management approach in sports sector, this will ensure their success against their competitors, and also 
increase their market shares. In the present study, the feasibility and benefits of process management in sports businesses, which 
constitute the basis of Total Quality Management and Quality Management System studies, are summarized.  
 
KEYWORDS: Process, process management, sports, sports businesses, quality management system  
 
INTRODUCTION 
 
Today’s businesses are trying to survive in the intensely competitive environment with the effects of technological developments 
and globalization. These developments also diversified the possibilities of consumers to like and choose. This forces businesses 
to be active in many fields, such as analyzing customer needs and expectations well to achieve superiority over their 
competitors, providing quality products and services to achieve customer satisfaction, and ensuring efficiency by using the 
existing resources most efficiently.Businesses perform some activities when they produce their products or services. The 
identification and effective management of these activities is important in terms of the success of the business and the quality of 
their products and services. Accurate identification and efficient management of the processes enabling the products or services 
to be produced and delivered pose an important issue, which will bring benefits to businesses. 
 
Process and Process Management 
The process is a series of activities in which inputs are turned into outputs, and interact with each other.1 Processes are the 
transactions with which business inputs are turned into business outputs. They cover three basic types of activities, which are 
“activities that create value, in other words, which are important for the customer, activities providing workflow, and control 
activities.2 The inputs activating processes or enabling their transformation/change can be raw materials, products, semi-finished 
products, as well as information, services, and data. Outputs are the products or services that emerge as a result of several 
processes of inputs. Outputs can be the final products that will cover the requests and needs of customers, or the output of one 
process can be the input of another process. The resources employed in the process are the elements contributing to the 
transformation of inputs into outputs. Activities, which constitute another component of the process, are the works which must 
be performed to ensure that the processes achieve the intended targets and the desired output.1 Identifying, understanding, and 
managing the interconnected processes in businesses contributes to the organizations in achieving the desired goals in terms of 
effectiveness and efficiency. In this way, it becomes easier to control the relations of processes and their attachment to each 
other.3 In addition, benefits, such as catching improvement opportunities by focusing on key processes, ensuring that process 
outputs are consistent and predictable, improving performance with effective process management, ensuring effective resource 
use, and maintaining the trust of customers are achieved with process-based management.4Process management is a discipline, 
which accepts processes as its main assets in organizations and ensures that organization performance is improved continuously 
by monitoring processes. Processes can be monitored and the relevant variabilities can be controlled with process management, 
and business resources can be effectively used by identifying realistic targets by using the data obtained from the measurement 
of processes.Processes can be created gradually in a business. The first one among these stages is the “Main Processes”, which 
are high-level processes with strategic significance and direct effects on the main targets of the organization. The other level is 
the “Processes”, which constitute the main processes and which are related to each other. The “Sub-Processes” are activities, 
which constitute the processes and include two or more functions. The “Process Activities”, which is the last stage, constitute 
the activities of sub-processes.5Defining processes is important for understanding them. For this reason, special inputs and 
outputs should be determined for each process when defining them, the process should be able to answer the question “what”, 
not “how”, the focus should be on targets and results, and all processes should also be focused on covering customer 
requirements directly or by contributing to other processes.6 First of all, the main targets and the main processes of the 
organization should be identified, the targets of each process should be identified separately, and connections between these 
process targets and main targets should also be established. The contribution of the processes and sub-processes to the main 
targets of the organization should be identified. Also, the beginning and the end of the specified processes should be identified, 
and their relations with other processes should be clearly defined. The relations between the activities constituting the process 
must also be identified.7 
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Process Features 
The key features of the process can be addressed in five groups, which are;5  
• Identifiability: According to this feature, it is expected that the basic elements of the process are identifiable. The inputs 

that constitute the process are evaluated under several categories, such as suppliers from which inputs are provided, 
outputs, customers using these outputs, customer expectations, process performance, etc. 

• Measurability: This is the ability to monitor the process by measuring with the help of performance indicators. 
• Repeatability: This means that the process can provide the same output continuously. 
• Controllability: Continuous monitoring of the process performance. 
• Creating Added Value: This is the positive effect of the outputs of the process on clients. 
Measuring and Monitoring of Process Performance 
Monitoring of a process or activity is possible by measuring and analyzing the relevant data. Process performance must be 
measured to understand the degree to which processes contribute to organizational targets and to what extent the outputs 
expected from the process are achieved. Performance measurement had great importance also to see the results of 
improvements to the process. When performance indicators are determined, firstly, organization objectives must be determined 
and associated with each process. Then, the performance indicator for the process should be determined. 
Performance indicators are monitored with several control criteria, which are measurements made during the procedures in the 
process. The mistake-free realization of process activities and the compliance of process output with the previously determined 
criteria are guaranteed with the help of these.1  
The success of the process is related with the degree to which performance indicators achieve the predefined targets. Also, the 
results provide input for improvement activities. Process management is based on the PDCA (Plan, Do, Check, Act) cycle. 
When process management is addressed with the PDCA Cycle Approach;3 

• Plan: Providing the resources that are required for processes to achieve results in line with organizational policies and 
customer requirements. 

• Do: Implementation of these plans. 
• Check: Monitoring the processes in terms of organizational policies, objectives, conditions, and planned activities, and reporting 

the results. 
• Act: Implementation of the activities to improve performance when needed. 

Performance indicators may have quantitative or qualitative characteristics. However, it must definitely have the SMART 
features. The SMART features here are;8 
S-Specific: The identified targets should be specific to the work performed, and should be identified with consensus, be 
“specific (concrete)”; and what is expected from the indicator should be understood by the employees. 
M-Measurable: The identified targets should be “measurable”. How target success will be measured must be identified. When 
the indicator is “quantitative”, measurement becomes easier. More care should be paid to “qualitative” indicators.  
A-Achievable: “Achievable” targets must be identified. The targets should not be very easy, and neither should they be in a 
difficulty level that cannot be achieved. 
R-Reasonable: The identified targets should be “realistic/reasonable”. 
T-Time-Bound: A certain time limit must be identified for the targets to be achieved (three months, one year, etc.). 
Process Management in Sports Businesses 
Economic and commercial structures were shaped again, and sports sector was affected with globalization. Sport was 
reformatted with global businesses with important roles in sports community. The most important phenomenon accelerating 
the globalization of sports was cultural interaction, which is made easier with technological developments and mass media. 
 
Sports and sports-related activities have important roles in the economic structure; and for this reason, changes in economic 
indicators can also affect sports industry, and may even trigger a change in these indicators in some cases. The world economy is 
undergoing a rapid and major change with today’s technological developments. This transformation is reflected in sports 
organizations, causing significant changes. For this reason, it is an inevitable fact that sports industry also follows these 
developments and organizes its structure in this respect.9It is possible to argue that sports, which pose an important and large 
industry that cannot be separated from the competitive environment of today’s world, is an indispensable element for societies. 
How sports organizations are managed has great importance to perform the function of a structure, which is integrated into life 
completely. Sports organizations need good management to survive in their environments, to perform activities effectively, and 
to adapt to internal and external environmental conditions quickly.In today’s globalized world, sports are considered as a great 
means of acquisitions and advertising and continue to have increasing economic importance nowadays. Sports clubs, which are 
the most basic building blocks of sports, are turning into large companies. Sports, which have such a dynamic structure, needs to 
be managed like professional companies to strengthen the competitive aspect and increase the level of profit and income.10 
Sports, which pose a social institution, also has social duties and functions.11 It is possible for sports to perform these functions 
with good management and organization. Sports administrations of countries must change in time to adapt to the requirements 
of the present age. The effective and efficient operation of sports organizations depends mostly on good management.Sports 
businesses constitute mainly service-producing businesses, which need to adopt the principles of a quality management system 
applying in the developing world order to ensure customer satisfaction by improving service quality, cover customer demands 
and needs, and acquire superiority to their competitors.10Sports organizations are generally customer-centered because of their 
place in the service sector. With these characteristics, customer satisfaction must always be considered. Customers prefer the 
same service again if they feel satisfied with the service they receive. For this reason, the quality of the service provided has 
great importance in sports organizations.Process management is based on the most effective determination of the relations 
between inputs and outputs to cover the requirements and expectations of customers.12 A business process is the total of the 
stages which one or more inputs become outputs to provide value for the customer. With the simplest meaning, processes 
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answer the question of “what the business does” for customers. Processes appear as a result of the analyses of the successive 
changes in situations. In other words, a process is the sum of the activities which inputs become outputs by changing the status 
of one or more assets.5The process approach constitutes the basis of the Total Quality Management philosophy, and ISO 9001 
Quality Management System with the aim of systematic continuous improvement of products or services. Since they focus on 
processes which constitute the whole, it is easier to identify all the factors which might cause mistakes, and it is possible to 
reach solutions in shorter times with measures that will be taken and the improvement activities that will be implemented. 
ISO 9001:2015 Quality Management System standard encourages “the application of a process approach to create, implement 
and improve the effectiveness of quality management system to increase customer satisfaction”.In today’s world, where a rapid 
change is experienced with technological developments, sports are also developing in terms of form. Although these 
developments may not change the rules of sports, they reveal the need for management understanding, which allows information 
to be addressed rapidly and in different ways. Since the service sector characteristics are different, production and consumption 
take place simultaneously; and since the customer receiving the service is part of the process, it becomes impossible to store 
service-related mistakes or quality deficiencies; and for this reason, it becomes important to define all the steps that constitute 
sports services clearly, check whether they work effectively, and monitor them with improvements at necessary points, to 
ensure customer satisfaction and business success. 
 

Table 1: Process Interaction Evaluation Table (The Case of a Sports Club) 
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Advertising and Marketing              

Purchasing              

Travel Organization              
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Identifying Administration 
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1: Ineffective              2: Indirect Interaction                  3: Direct Interaction 
(The interaction level between the processes can be evaluated with using of 1, 2 or 3 level).                               
 
When processes are identified in process management, the following considerations should be taken into consideration;3 

• The inputs of the process and expected outputs, 
• The order of the processes, and their interactions with each other, 
• The performance indicators and measurement methods of processes, 
• The resources required, 
• Responsibility and authority,  
• Risks and opportunities, 
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• Evaluation and improvement work 
 

Figure 1: Process Management 

 
 
The formation of an entire management approach in an organization occurs with a process approach. With process-based 
management application, the following are ensured;13,14,16  
• As a result of the processes of measuring and monitoring, results are achieved in process performance and effectiveness.  
• Continuous and regular monitoring of processes contributes to the effective use of resources and to achieving opportunities 

for continuous improvement.  
• Process management ensures the organization focuses on the customer. With the customer-oriented processes, customer 

satisfaction is ensured, and services can be improved.  
• Identifying business processes clearly makes it easier to identify points that require improvement. 
• It is easier to detect and minimize activities which do not bring value to the main processes. 
• Good process design and management shortens the speed with which products or services are offered to the market. 
• It is ensured that departments understand each other and communicate effectively in the management of successive 

processes. 
• Instead of considering what or who is causing problems, the process focuses on regulating the process and finding solutions. 
• Mistakes are prevented before they occur by bringing a systematic approach to business activities. 
• It is ensured that the factors affecting quality adversely are determined in the processes. 
 
It is possible to separate sports management into several sub-branches such as the management of sports organizations, sports 
clubs, or sports facilities. Although the work fields and the organization types are diversified, the principles of management 
science must be based on sports management to ensure effective and efficient management.15 For this reason, using process 
management practices in sports businesses will bring benefits on the way that leads to achieving business goals. 
 
CONCLUSION  
 
In today’s globalized world, the dynamics in the socio-cultural and economic structure are changing at a rapid pace. It is possible 
that businesses protect their assets and achieve long-term success under challenging competitive conditions with an effective 
management system. Organizations should understand their clients well, and provide them with products or services exceeding 
their expectations to survive. Ensuring customer satisfaction is the most effective method that brings superiority in the 
competitive environment.Sports, which constitute one of the sectors too important to be separated from the competitive 
environment we live in, has become an integral part for societies all over the world and has been integrated into the lives of 
humans everywhere. The sports sector, which has become a giant industry in time, also has many institutions and organizations. 
For sports businesses to exist in a growing competitive environment successfully, they must adopt a quality management 
approach in the changing and developing world order. The process-oriented approach, which constitutes the basis of the Total 
Quality Management and Quality Management System, provides organizations a rational structure. It is possible for the products 
or services to provide maximum benefit to customers by understanding customer expectations and improving production or 
service processes accordingly. All processes constituting the organization are determined, the processes are addressed with all 
relevant details, and it becomes possible to achieve the predefined targets by providing continuous improvement through 
measurement and monitoring with process management. It also becomes easier to identify activities that do not bring benefits 
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with process-oriented management, and the points that cause the problem can be determined objectively based on the obtained 
data.The application of process management, which is a part of the quality management approach accepted worldwide, in the 
production of products and services in sports organizations will provide a proactive approach for the organization. In this way, 
the points that need to be improved will be identified without causing any disruptions, and overcome without causing any 
problems with the help of the prevention mechanism. 
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ABSTRACT 
 
Due to the Covid-19 (Coronavirus disease) global pandemic, which began in December 2019, and which has affected the whole 
world and Turkey, the world and Turkey faced unexpected situations never encountered before. According to the data released 
by the World Health Organization (WHO), a total of 103.201.340 confirmed cases were reported; and 2.237.636 people died 
because of coronavirus (as of 03.02.2021) in 223 countries worldwide. Coronavirus pandemic forced the established 
entertainment life to review media consumption habits and the dynamics of the sports sector. International organizations were 
also postponed to later dates because of the risk of global pandemics. Major events among these were European Aquatics 
Championships, Euro 2020, Tokyo Olympics and Paralympics, Eurocup, Euroleague, Formula-1, London Marathon, Wimbledon 
and World Athletics Indoor Championships. The damaging (effect) of the factor should be determined in risk assessment by 
considering the rate at which the factor is faced in the society and the sensitivity of the society. In general, the risk is abbreviated 
with the letter “R”, and is calculated as a result of multiplying the probability and the effect. The purpose of this calculation is to 
make implementation plans by predicting the necessary measures that must be taken when expected or unexpected situations 
occur. Covid-19 Pandemic, which has affected the sports industry in terms of economy, international relations, social life, 
physical activity, various sectors of industry, together with the whole world, continues with its effects. This new structure where 
entertainment has changed in all demographic dimensions to virtual instead of reality hosts opportunities as well as threats. 
Sports ecosystem should analyze the pandemic period process very well, and make immediate action plans for future crises; and 
sports industry should design to find creative alternative paths with innovative solutions. 
 
Keywords: Covid-19 global outbreak, Sports and Covid-19, Risk Assessment. 
 
INTRODUCTION 
 
Pandemics spreading internationally and completely to continents are called “Pandemics”, and need three conditions to be 
declared a Pandemic by the WHO (World Health Organization):  
 
1. If it spreads in a sustainable way and easily among individuals, 
2. The emergence of a new virus and a sub-type of it, 
3. If it is infected among individuals rapidly and causes serious diseases, this situation is considered as    
    “Pandemic”.1-2 

 
Pandemic processes express global outbreaks. With this concept, they affect cultural, political and social areas, especially 
economics.3 Global pandemics affect economic dynamics and the economy globally, directly and negatively. Unfortunately, it 
ended the face-to-face communication and relations of individuals for an indefinite period, and prevented the basic habits of 
individuals; and unfortunately, made it compulsory to change these basic habits. There are many sectors always involving face-to-
face communication and interaction of individuals. Entertainment, media and sports, as a whole, is one of the sectors affected by 
the pandemic process at a very high level. Events in which a large number of people come together with face-to-face 
communication speeds up the rate at which the virus spreads, and the spread can become uncontrollable in a very short time. In 
epidemic processes in which social distancing is the most important measure, these crowded activities faced cancellation because 
of their high risks. Cultural and sporting activities, and some habits, such as the protection of social distancing and cleanliness 
sensitivity, which are very frequently expressed and said to be important during every pandemic period, have been expressed in 
many ways in the Covid-19 (Coronavirus) pandemic process.4Coronavirus disease (Covid-19), which is expressed as a novel 
type of virus, is a type of virus that begins with shortness of breath and fever in the individual, causing respiratory infection, and 
is infected from individual to individual with contact and droplets, and can then go as far as the death of the patient.Due to 
Covid-19 (Coronavirus disease) global pandemic, which began in December 2019, and which has affected the whole world and 
Turkey, the world and Turkey faced unexpected situations never encountered before. Coronavirus first caused the global 
pandemic on December 12, 2019, in Wuhan, China, and has been shared with the world press that it is dangerous enough to 
cause the death of the person after shortness of breath and high fever infecting from animals to people.4Approximately two 
months after this date, the novel coronavirus started in European countries and then in America, spreading to all countries of 
the world at a very rapid rate. Italy was the country that had the highest number of cases and deaths among all European 
countries. Coronavirus cases were first detected in Turkey in March 2020 with the rapid increase in European countries and 
with the rise in the number of cases. The rapid increase of the virus and the resulting increased number of deaths caused the 
deterioration and collapse of healthcare systems in most countries, and the unfortunate insufficient intensive care units of 
hospitals resulted in the deaths of even healthcare workers; and therefore, coronavirus outbreak was officially declared as 
“Pandemic” by the WHO (World Health Organization) as of March 11, 2020.5 
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According to the data released by the World Health Organization (WHO), a total of 103.201.340 confirmed cases were 
reported; and 2.237.636 people died because of coronavirus (as of 03.02.2021) in 223 countries worldwide.5In Turkey, as in the 
entire world, serious measures were taken because of the pandemic. When the first case was detected by the Turkish Ministry 
of Health in Turkey on March 11, 2020, primary and secondary schools and university students were suspended from education 
without a preset period on March 13, 2020; and many business institutions and organizations, stores, malls and all other places 
where individuals would socialize were suspended activities temporarily in the scope of various measures. People were 
encouraged to stay at home as of March 16, 2020, with the slogan “Stay at home for your health” all over Turkey.6A number of 
measures were initiated requiring the limitations of individuals and were expressed a lot by experts to prevent the rapid spread 
of coronavirus. Soon after, these suggestions were not mere suggestions and serious limitations were enacted. Coronavirus 
pandemic forced the established entertainment life to review media consumption habits and the dynamics of the sports sector. 
Urgent measures to be taken in this respect were imposed and implemented rapidly all over the world after Covid-19 pandemic 
was found to have serious effects.7Football organizations, which are among the organizations that have the highest share in 
sports industry, were also canceled or suspended all over the world. Because of these measures, the emerging consequences, 
which involved many factors, resulted in serious and unprecedented risks. It was first observed that the negative consequences 
of this were experienced in the media sector, and serious revenue losses were faced. Many risk factors such as the number of 
cases and mortality rates of countries caused that different measures were taken for countries. International organizations were 
also postponed to later dates because of the risk of global pandemics. Major events among these were European Aquatics 
Championships, Euro 2020, Tokyo Olympics and Paralympics, Eurocup, Euroleague, Formula-1, London Marathon, Wimbledon 
and World Athletics Indoor Championships.8 These emergencies might affect the health, safety and well-being of individuals 
(confusion, emotional isolation, insecurity,) and communities (both individual and professional athletes stay away from physical 
activities, economic losses occur, job losses, and school closures are faced), which can turn into a series of emotional responses 
(i.e. distress or psychiatric conditions) in athletes infected with the disease, and unhealthy behaviors and public health directives 
(i.e. curfew limitations, social space limitations) in the general population.9 
 
How should the Risk Assessment Process Be Analyzed in Sports Activities? 
 
The damaging (effect) of the factor should be determined in risk assessment by considering the rate at which the factor is faced 
in the society and the sensitivity of the society. In general, the risk is abbreviated with the letter “R”, and is calculated as a result 
of multiplying the probability and the effect. The purpose of this calculation is to make implementation plans by predicting the 
necessary measures that must be taken when expected or unexpected situations occur.10A risk management process needs to 
be established in order to evaluate risks. These processes can be summarized in five basic steps as a) determination, b) 
evaluation, and c) assessment of risks and deciding on measures to be taken, d) recording the findings and implementing control 
measures, e) auditing, monitoring, reviewing, and when necessary, making improvements. Risk assessment teams must be 
established to determine all the processes in these steps. It is extremely critical that this team includes event-specific experts to 
evaluate possible events. The evaluation team prepares the questions to be used, which may vary depending on the probability of 
facing the factor, who the group/groups that will be affected are, when, why, and how the society may be exposed to the 
factor.11 The risk score is created by scoring the answers given to the questions in the risk assessment.10 National Focal Points 
(NFPs). A risk table is created to understand the evaluation more easily. In this table, the probability of the event is written to 
the row, and the effect of the event is written in the column, and the risk levels are determined with color codes.12 
 

Table 1. Risk level based on the probability and effect of an event10 
 

 
 
The reliability of risk assessment is extremely important and depends on the qualified and complete status and accuracy of the 
information. Risk assessment, which is a dynamic assessment, can vary according to time and place. It is necessary to evaluate 
the risks realistically and manage them simultaneously with appropriate intervention tools for a risk assessment to be successful 
in sports activities. Repeating the risk assessment in previously agreed time periods is important especially for the pandemic risks 
in sports activities.12 National Focal Points (NFPs). 
 
A Sample Sports Activity Risk Analysis  
 
When it is considered that there is a stadium in which a sporting activity will be organized, it is first necessary to determine and 
analyze the risks in the stadium. To do this, measures should be considered against the risk of not maintaining social distancing 
during the entry and exit of the stadium. The risk of pandemic infection because of the lack of ventilation in closed areas in the 
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stadium should also be considered. It is necessary to evaluate this type of infection through air as high risk, to ensure seating 
hygiene in the stadium, and to avoid high-risk situations that may arise against infection with contact among people. 
Asymptomatic individuals who do not show Covid-19 (Coronavirus) symptoms in the sports activity in the stadium should be 
determined with test algorithms against the risks of infecting other employees. It must be considered to include informative 
plates showing risk situations and precautions to be taken in areas such as WC., etc. against infections that may occur with the 
contact in public areas where sports activities are performed. When the probability and violence situations in the risk 
management assessment given here are considered, the organization of competitions without audience arises as a result of this 
analysis as a precaution because it is calculated that such sports activities will carry high risk because of the high probability and 
violence levels. 
 
An Overview on Sports Industry in Covid-19 Process 
 
Sports sector appears to be a narrow area when compared to other sectors; in actual fact, it is a continuously rising sector 
involving a wide range of products and logistic sub-sectors as well as other sectors, and add value in this respect. Sports sector 
has a function that is the chain of social and economic development as well as its social function. It is an industry in which 
individuals show interest in their free times or follow it by creating free time for themselves. Sports, which have important roles 
for the economy of various countries, have always influenced people engaged in sports both at the professional level and at 
individual level in pandemic period. Several sports activities and exercises could not be performed because of the factors 
considered as a risk in sports centers due to the pandemic, and sports activities in the world were postponed or even cancelled 
by decisions taken by governments together with various measures to avoid the spread of the virus.Global and local sports 
events, such as global championships, Olympic games, major sports organizations, Euro 2020, and amateur and professional 
competitions were also affected by these cancellation decisions. Sports were affected both individually and in the organizational 
dimension from this global pandemic and was hit hard by the pandemic in the sense of organization.13 It was perceived by 
individuals that leagues were not mere sporting events, their effects on the consumption created by sports and on production 
spread to much wider ranges in the short term, medium-term, and long term, and revealed the need to accommodate too many 
stakeholders for sports organizations.14Sports activities require effective and timely decision-making in pandemic periods. With 
the role of organizations mediating the integration of communities, it is necessary to control all processes of the pandemic and 
to take complete measures. Fans, sponsors, and markets where teams present the objects in which they represent their teams, 
and also players are primary stakeholders in sports. The transportation and hospitality sector and those working in this sector 
are included as the secondary stakeholders. When sports are evaluated, evaluations should be made in terms of economic and 
socio-psychological factors.15Football appears to be the most affected sport in sports sector, which has a lot of followers and 
which is most affected compared to other branches in Covid-19 (Coronavirus), which is a global pandemic. After the pandemic 
decision was made, games were decided to be played without fans as an example of risk management processes in sports. 
During social activities or after interventions that may occur in the rooms of athletes during the injury of athletes in 
competitions and training, athletes share their own objects such as water bottles and towels, the increasing number of Covid-19 
cases in some athletes tested positive for Covid at the end of games, for foreign sports managers to postpone or even cancel 
sports competitions has revealed how important risk management is in sports in the face of the rapid increase of the pandemic.16 
In this context, the discontinuing sports organizations disrupted many sectors in terms of the revenues in sponsorships and 
advertisements, taxes from broadcasts, bets and claims sector, transportation, paid to broadcast, communication. When it is 
considered that the cost of cancelled competitions to sponsors and organizers is too high, the extent of the losses, which the 
entire sports industry must compensate for in the long term, becomes more understandable.8The rules teams have to follow in 
the pandemic process were announced on May 29, 2020 in Turkey and the Turkish Football Federation decided that TFF 1st 
league, Super League and Turkish Cup matches would be played completely without spectators, there would be a doctor in all 
competitions, the temperature of the athletes and the technical staff would be measured before entering to stadiums, and in the 
same way, these measurements would apply for everyone entering the stadium.17In addition to these, the members of the media 
were required to have “Covid.C-19 PCR Test” and “Antibody Test” in approved laboratories accredited by the Turkish Ministry 
of Health under the monitoring of the Association of Authors of Turkey in the competitions to be held two days before each 
competition. The clubs in the football branch are also required to undergo the test protocol applied to the members of the 
media two days before the planned competition together with all their support and technical teams, all the players in the team, 
all the officials involved in the games. Prevention of the risks that may be faced was reduced to the lowest level with the 
measures taken in advance shows how important the analysis and evaluation of risks is in sports.17The global value of the sports 
industry increased by 45% within the four years after 2011, and when the year 2018 is considered, it was determined to be $471 
billion. When the condition before Covid-19 pandemic period is evaluated, the increase in sports industry has been at a very 
high level. It is speculated that there will be significant contractions in each part and area of the sports industry with the 
pandemic process.18 
 
Risk Analysis for the Sports Sector after Covid-19 Pandemic 
Sports have an integrated effect among individuals.19 In this sector, which is diversified in terms of team and individual sports, the 
evaluations regarding the professional and amateur activities in this sector are interconnected. After the limitations and 
regulations because of the pandemic process, serious risks emerged affecting people and clubs negatively in terms of performing 
all collective sports activities, including training in sports sector, and depending on this process, stagnation can be observed for a 
long time.20Another issue that attracts attention is the implementation of measures to protect the general health of individuals. 
Socialization, as is known, is the formation of many complex factors. It includes socialization and individual learning.21 Since 
health literacy and health awareness of most individuals in Turkey is very low, it plays a big role in the difficulty of this process. 
There is a high risk that there will be difficulties in implementing important and critical measures that will be taken at the 
professional athlete level in line with the protection of the health of individuals, audience, and fans, who play sports with amateur 
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spirit.Although return dates were announced for various leagues and sports organizations, sectoral contraction and reduction in 
the income levels of the sports industry, firstly in advertising revenues and in terms of sponsorships are among the expected 
possibilities. Based on this sectoral reduction and contraction, clubs and professional athletic activities will be affected 
negatively.22 Commercial contracts of unfinished sports organizations (i.e. copyrights, sponsorships, licensed products and 
combined ticket sales) will cause trouble for sports clubs in all terms. Sports sector has many problems both commercially and 
legally in legal dimension (such as insurance policies).23 Since it is difficult to keep the performances of athletes at the highest 
level on a regular long-term basis, it will negatively affect the satisfaction of the audience when viewed in the context of 
professionalism. Also, sports clubs and sports industry may need to offer their activities in different ways to keep the interest of 
the audience alive. Professional athletes who always take part in competitions with spectators will need motivation with 
psychological support to perform in a quality manner and adapt to this situation without receiving the support of the audience 
for a long and indefinite time. In this context, it is an important issue for club managers and coaches to show extra interest 
because this will increase the cost and pose great risks. 23 The digitization factor increased rapidly and accelerated the 
digitalization process of sports with the pandemic period. Digital use has been a prominent concept for conditions, which will 
prevent the implementation of group sports at the individual and professional levels.24-25 It is argued that economic contraction 
and crises are expected in the sports sector after the pandemic process. When the fact that leagues were postponed or 
restarted in many countries is considered, sponsorship and broadcast revenues will also arise a very important problem between 
the parties in the future. When the precautionary and savings decisions from sponsorship investments are considered, a 
decrease in the number of sponsors will also be inevitable. Sport is an industry that hosts very large stakeholders, providing its 
revenue sources with sponsorships. In this context, when sponsors such as airlines and tourism-travel companies try to 
withdraw from the sports industry by arguing their losses, this will increase the economic contraction in the sector.26The 
probability of sports clubs paying athletes high sums like in their former conditions also decreased in the continuation of this 
economic contraction in the future. In this context, when it is predicted that nothing will be the same after the pandemic, the 
contracts of athletes create a different issue which will be highly affected in this regard. The demand for a review of player 
contracts is one of the other issues in the face of the contraction in sports sector. When it is considered that sports clubs have 
difficulties even in paying taxes based on their obligations arising from past contracts, it seems inevitable that they will have 
regulatory requests from governments in the short term.7Since large-scale organizations were canceled together with Olympics 
and regional and international sporting events, the psychology and physical performance of the athletes who will participate in 
these sports organizations were affected negatively, and the inability or decrease in their incomes to be earned through these 
events caused that new risk factors will emerge. In terms of athletes and teams that did not complete their preparations, the 
cancellation or suspension of the organizations, and the positive risk that this risk factor poses to athletes and teams caused 
optimistic comments on the other hand. Place arrangements will also be needed in sports organizations that were decided to be 
replayed. Considering that the competitions scheduled to be replayed will be played without an audience, it is compulsory to 
rearrange the dressing and shower rooms of athletes according to the rules of social distancing and to take institutional 
measures to maintain personal distance during the competitions.27 National and international federations mentioned the 
measures that should be taken by announcing the “new sporting rules” of each sports branch depending on their characteristics 
and had to determine the basic safety standards and to ensure that these rules were implemented. With these measures, the 
purpose was to minimize risk levels, which may occur to best protect the health and safety of professional athletes.At an 
organizational level, the return of sports industry to its own resources, cost-effective and strategic management of sports clubs, 
and the shift of the classical management approach of the past to professional management appear to be proper deductions for 
sports. Sports ecosystem should analyze the pandemic period process very well, and make action plans for future crisis 
conditions. Sports industry should make designs to find creative alternative routes with innovative solutions. In this respect, the 
first alternative that comes to mind is e-sports. However, the first thing to do is to attract the fans of traditional sports clubs to 
this area and to expand e-sports. Although the support and incentives in the field of sports by the state pleased the stakeholders 
in the sector, it should be considered that people may turn into political polemics, where e-sports are not welcome in the eyes 
of narrow-income individuals and for large masses.28 However, sports sector has positive impacts on the psychological and 
physical health of individuals; and contributes to the young generation to acquire self-confidence, improve their sporting and 
artistic activities, and improve their personality traits. Sports sector is considered as an educational tool contributing to the long 
term in terms of the well-being and peace of the mind of the society, and states should support this educational tool.7Logistical 
support is essential in the light of new regulations that will be adopted by various healthcare sector-related organizations and 
governments regarding the safe working conditions for future sporting events in the field of safety, healthcare and labor force in 
sports federations, clubs, and organizations all around the world. These organizations can provide guidance in terms of 
international standards and protocols. To give an example for these important arrangements, to ensure that athletes who 
prepare for the Olympics strictly comply with their nutrition, resting times, and work schedules, the training programs of 
athletes should be planned, their corona virus-related concerns and fears should be considered, psychological support should be 
provided for athletes to eliminate coronavirus psychology easily and quickly or to return to normal, to provide financial support 
for athletes who lose their jobs because of Covid-19 or who lost their incomes, to direct athletes with social media, to ensure 
that athletes follow the current information, to follow training programs, share International Olympic Committee current 
release with athletes from social media, to make athletes free from inconvenient environments, share new ways of coronavirus 
protection with managers, coaches and athletes, and allow sports system officials to be online in extraordinary conditions are 
examples of general regulations.29-30-31Also, it will be very important to have the support of sports media so that society can 
learn, accept, and implement new rules. Pandemic process in the sports sector required the transformation into digital as in 
other sectors.32 
 
CONCLUSION: 
In conclusion, Covid-19 Pandemic, which has affected the sports industry in terms of economy, international relations, social life, 
physical activity, various sectors of industry, together with the whole world, continues with its effects. This pandemic in our 
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world has taught us that it is necessary to continuously work in these problem areas, especially in healthcare, education, 
agriculture and animal husbandry, economy to be prepared for other pandemics and the risks that may be posed in this regards. 
Various risks and risk factors which may be brought by such outbreaks should be calculated in advance, and precautions should 
be taken in this regard.For example, it is necessary that safe food production and a food safety chain are created. It is also 
necessary to protect water resources and ensure a balanced safe water supply. From a health viewpoint, it is necessary to take 
measures that can be taken against risks that may occur. Proper policies should be prepared and implemented for integrated 
healthcare policies and strategies. Economic development, diversification of livelihoods and fair income distribution are required. 
It is required that proper policies that will be involved in the relations between the integrity of ecosystems and the health 
system are determined and implemented, the existence of various industries and the protection of these types of industry is 
protected (i.e. sports industry when considered in terms of a source of income). Sports events, which are performed collectively 
rather than individually, are among the first areas to be banned in the fight against the pandemic. When the risk of protecting the 
health of spectators and athletes, limiting and spreading the pandemic is considered, it is clear how important the sports sector 
is. The pandemic process paved the way towards the digitalization and remote access in sports together with new social relation 
patterns, a new concept of entertainment, new sports organizations will form the basis for the emergence of new values and 
value chains in the process until normalization in the pandemic. This new structure where entertainment has changed in all 
demographic dimensions to virtual instead of reality hosts opportunities as well as threats. Sports ecosystem should analyze the 
pandemic period process very well, and make immediate action plans for future crises; and sports industry should design to find 
creative alternative paths with innovative solutions. 
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ABSTRACT 
 

In this study, it was aimed to evaluate the effect of Nintendo-Wii and Kangoo Jumps training on strength variables of 
sedentary female aged between 14-22. 38 hearing impaired with close disability levels were divided into three groups as 
Nintendo-Wii, Kangoo jumps and the control group without any practice. Nintendo-Wii and Kangoo Jumps training methods 
were done for 1 hour twice a week for 8 weeks.  In the research, a pre-test-post-test control group model was used. At the 
end of the 8-week training program, same measurements were applied again the development levels of the groups and the 
differences between the groups were analyzed. LaFayette brand digital hand dynamometer was used for strength measurement.  
Quadriceps and dorsal flexion strength measurements were made. In the research; the time consists of two different levels as 
pre-test and post-test, and the group consists of three levels: Nintendo-Wii, Kangoo Jumps and control. Two-way analysis of 
variance was used for repeated measurements in order to examine the common effect of measurements made at different times 
in different groups. A significant difference was found between pre-test and post-test scores of right, left dorsiflexion and left 
quadriceps strength measurements (p <0.05). On the other hand, the change in right and left dorsiflexion scores obtained from 
the measurements taken over time in different groups, is significant (Pgroup * measurement <0.05). As a result; Balance training on the 
stable and moving ground has been effective in strength development. The connection between strength and balance that are 
observed in different sports branches and non-hearing impaired individuals was also observed in hearing-impaired participants in 
our study. 

 
Keywords: Hearing impaired, Exergame, Kangoo Jumps, Quadriceps Flexor, Dorsal Flexor, Strength 
 
1. INTRODUCTION 
 

Hearing impairment is defined as the inability to perceive speech and environmental sounds.1 Since auditory stimuli 
direct visual behavior, hearing impaired children cannot adequately develop their ability to direct the eyes, head and body to 
environmental stimuli.2 For these reasons, hearing-impaired children may have deficiencies in motor functions such as balance 
and walking.3-6 Hearing-impaired individuals have a limited level of participation in physical activities, and that leads to a decrease 
in their physical activity level, muscle strength, cardiovascular endurance, balance and sportive performance.7-9 However, sports 
activities enable these individuals to gain the dexterity of daily life, orientation and mobility by improving their physical fitness 
and psychomotor skills.10  It has been observed that the damaged vestibular coordination structures of the hearing impaired 
people improve and their balance skills increase when such sports activities are made into a habit.11-13 Exergames, based on 
today's developing technologies; offers a variety of activities related to strength, flexibility, balance and dance skills. They also 
provide individual feedback based on basic anthropometric measurements.14 Nintendo-Wii fit is an exergame designed for 
everyone, combining fitness and entertainment.15 Experts now say that there is a need for the development of new and high-
quality physical education programs that contribute to the youth maintaining the optimal level of motor activity and increasing 
their motivation for regular exercise.16 According to 17 ; Kangoo Jumps shoes are one of the innovative type of training that will 
help improve the quality of physical activities of students. On the other hand, due to its design, Kangoo Jumps shoes reduce 
mobility in the ankle joint and muscle activation amplitude so they affect the strength generation during shock absorption.18 
Kangoo Jumps shoes are one of the favorite type of equipment in dynamic balance training because they reduce the pressure on 
joints and contribute positively to postural control during exercises.17 Problems that may occur in muscle control and balance 
due to the effect of the vestibular system in hearing-impaired people also negatively affect muscle strength and motor 
functions.19 Balance performance and muscle strength in different branches vary according to the needs of the sports branch.20 
There are many studies in the literature examining the relationship between lower extremity muscle strength and balance 
performance. These studies revealed that lower extremity muscle group (ankle, hip, leg) strength are extremely important in 
demonstrating balance skill.21,22 However, these studies are mostly conducted with healthy individuals and they are studies that 
examine the effect of muscle strength on balance ability. Since the effect of balance training on the development of muscle 
strength is examined in our study, as the content it differs from other studies. In addition, there isn’t a similar study with these 
features in the literature because this study was carried out with the hearing impaired. It is also a matter of curiosity that to 
what extent the training on stable ground and playing ground will affect the strength values. About this subject, there are studies 
on the balance of children23 , but there are no studies of that for the hearing-impaired. For these reasons, in this study, it was 
aimed to examine the effect of Nintendo-Wii balance board and Kangoo Jumps training on the muscle strength variable, which 
were carried out to increase the dynamic balance skills of the hearing impaired individuals and to maintain postural stability. 
 
2. MATERIALS AND METHODS 

In our study a pre-test / post-test model was used and Nintendo-Wii balance board was applied on stable ground and 
Kangoo Jumps balance training on a dynamic ground that allows anterior-posterior movement were applied. 
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2.1. Research Group 
38 hearing-impaired female students, studying at İbn-i Sina Special Education Vocational High School in Toroslar district 

of Mersin province, voluntarily participated in the study by getting permission from their parents with the consent form 
according to the Helsinki Criteria after obtaining the necessary legal permissions from the Mersin Provincial Directorate of 
National Education. The ethical committee decision of the study was taken by the Mersin University Social and Humanities 
Ethics Committee with decision number 2018/004 and dated 16.01.2018. Hearing-impaired students between the ages of 14-22 
who had not been involved in any sports before and who did not have neurological and orthopedic disorders in the last 6 
months participated in the study. 

 
2.2. Data Collection Tools 

2.2.1. Nintendo-Wii Fit Balance Games 
 
In the Nintendo-Wii Fit game console that helps improve the sense of balance; there are head ball, ski slalom, ski 

jumping, table tilt, walking on a stretched rope, balance bubble, penguin strap and snowboard slalom games.24 
The participants played different Nintendo Wii games an hour per day twice a week for 8 weeks. The training program in 

Table 1 and photographic image in Picture 1 were given below. 
  

Table 1. 8 weeks training program 
Week            Video Games 
1. Head Ball - Ski Slalom - Ski Jumping 
2. Table Tilt - Walking on the Rope - Balance Balloon 
3. Penguin Slide - Snowboard Slalom - Head Ball 
4. Ski Slalom - Ski Jumping - Table Tilt 
5. Walking on Rope - Balance Balloon - Penguin Slide 
6. Snowboard Slalom - Head Ball - Ski Slalom 
7. Ski Jumping ¬ Table Tilt - Walking on the Rope 
8. Balance Balloon - Penguin Slide - Snowboard Slalom 

 

Picture 1. Nintendo-Wii trainings 
 

2.2.2. Kangoo Jumps 
 

An 8-week training program lasting 60 minutes twice a week (Tuesday-Thursday) was applied with Kangoo Jumps shoes 
that were invented to help reduce serious injuries in the joints by focusing on performance improving the performance of 
athletes. 

Picture 2. Kangoo jumps training 

 
2.2.3. Lafayette Hand-held Dynamometer Measurements 
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LaFayette brand digital hand dynamometer is a portable instrument sized 3.16 "x 5.11" x 1.6 "(8.03cm x 12.98cm x 
4.1cm), with 3 easy-to-change heads, a rechargeable lithium-ion battery that can last for 6 hours and an LCD display with digital 
display. The device can give data such as peak power, time to peak power, total test time and average strength in kg, Newton 
and pounds and provides 150 data storage facilities. It also provides a selectable measurement time between 1‐10 seconds.25   

 
2.2.4. Quadriceps and dorsal flexion strength measurements 

 
For strength measurements; The test was initiated with the participants sitting on a flat surface with their hips and 

knees flexed at 90°, feet free and without support. Participants were verbally informed about the test application technique 
before starting the test. The dynamometer for quadriceps flexor strength measurement is placed perpendicular to the tibia. For 
dorsal flexor strength measurement, the dynamometer was placed on the metatarsals. During the test, the "make test" 
technique, which requires isometric contraction, was applied. (Make test is the protocol of the maximum applied strength 
against the device by the tested participant while the person making the measurement keeps the dynamometer constant). All 
measurements were taken from both legs of the participants twice, by the same researcher, with the same hand.  
 
Picture 3. Strength measurements 

 
 

2.2.5. Data Analysis 
 

The arithmetic mean and standard deviation values of the strength measurements of the participants were determined. 
95% confidence interval was used in statistical analysis and α = .05 was accepted. Two-way analysis of variance was used for 
repeated measures to examine the common effect of measurements made in different groups and at different times. 
 
3. RESULTS 

The quadriceps and dorsal flexion strength descriptive statistics before and after training with different equipment are 
given in Table 2. 
 

Table 2. Descriptive statics of the strength measurements 

Groups n 
Right Dorsiflexion Right Quadriceps Left Dorsiflexion Left Quadriceps 
Pre 

Test 
Post 

Test 
Pre 

Test 
Post 

Test 
Pre 

Test 
Post 

Test 
Pre 

Test 
Post 

Test 
Nintendo-Wii 1

3 27,67 33,86 25,41 27,16 29,77 35,03 25,17 27,22 

Kangoo Jumps 1
5 28,02 33,46 29,04 30,12 29,98 33,63 26,79 30,38 

Control 
 

1
0 28,16 28,35 28,17 28,95 28,11 29,53 26,51 26,17 

 
3.1. Right Dorsiflexion 
 
Table 3. Pre-test, Post-test Two Way Anova Results 
Source of Variance KT Sd KO F P η2 

Between subjects 33081,095 1 33081,095 693,084 ,000  
Group(individual –group) 46,070 2 23,035 ,483 ,621 ,027 

Error 1670,559 35 47,730    
In-subjects       
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Measurement 286,194 1,000 286,194 30,408 ,000 ,465 
Group*measurement 117,178 2 58,589 6,225 0,005 0,262 
Error 329,410 35,000 9,412    

P<0,05       
 

No significant difference was found between the right dorsiflexion scores of the students in the groups participating in 
different training sessions (Pgroup> 0.05). However, there is a significant difference between pre-test and post-test scores. In 
addition, when the effect of group and time variables is examined together (Pgroup * measurement <0.05), the change in the right 
dorsiflexion scores of the students in different groups obtained from the measurements taken over time is statistically significant. 
While eta square value of time-variable is 0.262, interaction (group * time) variable is 0.465. According to the criteria 
determined by Cohen, it can be said that the effect size level of the group variable is small, the effect size of the measurement 
variable and the interaction variable (group * measurement) are high. 

 
3.2. Right Quadriceps 
Table 4. Pre-test, Post-test Two Way Anova Results 
Source of Variance KT Sd KO F P η2 
Between subjects 29265,304 1 29265,304 990,444 ,000 ,966 
Group(individual –group) 77,495 2 38,748 1,311 ,282 ,070 
Error 1034,168 35 29,548    
In-subjects       
Measurement 53,584 1 53,584 1,904 ,176 ,052 
Group*measurement 5,796 2 2,898 ,103 ,902 ,006 
Error 985,086 35 28,145    

P<0,05       
 

There was no significant difference between the right quadriceps scores of the students in the groups participating in 
different training (Pgroup> 0.05). There is no significant difference between pre-test and post-test scores. When the effects of 
group and time variables are examined together (Pgroup * measurement> 0.05), there is no statistically significant difference in the right 
quadriceps values. The eta squared value of the time variable is 0.006 and the interaction (group * time) variable is 0.052. 
According to the criteria determined by Cohen, it can be said that the effect size level of the group is medium, measurement 
variable and interaction variable (group * measurement) is small.  
 
3.3. Left Dorsiflexion 
 
Table 5. Pre-test, Post-test Two Way Anova Results 
Source of Variance KT Sd KO F P η2 
Between subjects 35532,662 1 35532,662 650,172 ,000 ,949 
Group(individual –group) 81,099 2 40,550 ,742 ,484 ,041 
Error 1912,790 35 54,651    
In-subjects       
Measurement 438,481 1 438,481 26,699 ,000 ,433 
Group*measurement 83,446 2 41,723 2,541 ,093 ,127 
Error 574,804 35 16,423    

P<0,05       
 

No significant difference was found between the left dorsiflexion scores of the students in the groups participating in 
different training sessions (Pgroup > 0.05). There is a significant difference between pre-test and post-test scores. In addition, when 
the effects of group and time variables were examined together (Pgroup * measurement > 0.05), a statistically significant difference was 
found. While the eta square value of the time variable is 0.127, the interaction (group * time) variable is 0.433. According to the 
criteria determined by Cohen, it can be said that the effect size level of the group variable is small, the effect size of the 
measurement variable and the interaction variable (group * measurement) are high. 
3.4. Left Quadriceps 
 
Table 6. Pre-test, Post-test Two Way Anova Results 
Source of Variance KT Sd KO F P η2 
Between subjects 27018,937 1 27018,937 826,208 ,000 ,959 
Group(individual –
group) 

49,222 2 24,611 ,753 ,479 ,041 

Error 1144,581 35 32,702    
In-subjects       
Measurement 115,005 1 115,005 5,244 ,028 ,130 
Group*measurement 92,520 2 46,260 2,109 ,136 ,108 
Error 767,534 35 21,930    

P<0,05       
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There was no significant difference between the left quadriceps scores of the students in the groups participating in 

different training sessions (Pgroup> 0.05). There is a significant difference between pre-test and post-test scores. Also, when the 
effects of group and time variables are examined together (PGroup * measurement> 0.05), no significant difference was found. According 
to the criteria determined by Cohen, it can be said that the effect size level of the group variable is small, the effect size of the 
measurement variable and the interaction variable (group * measurement) are medium. 

 
4. DISCUSSION 

In this study, in which we researched whether or not the modern dynamic balance training  that applied on 14-22 age 
group hearing-impaired female sedentary exercises affects on strength variables, the difference between the pre-test post-test 
mean scores for three different groups was analyzed. A statistically significant difference was found between the pre-test and 
post-test scores of right, left dorsiflexion and left quadriceps strength measurements (p <0.05). There was no significant 
difference in terms of time but a statistically significant difference in terms of the group. However, it is seen that the common 
effect of measurements made in different groups and at different times is significant.There are studies in the literature examining 
the relationship between balance skills and lower extremity muscle strength. In a study examining the effects of quadriceps and 
hamstring muscle strength on static and dynamic balance, it was found that quadriceps muscle strength had a positive 
relationship with balance performance26.  In their study with elite wrestlers27; stated that balance performance has a significant 
relationship with knee muscle strength 28; described the positive relationship between strength and balance and they explained 
that the increase in muscle strength improves intramuscular and inter-muscular coordination by increasing the synergist and 
antagonist working capacity of the extensor and flexor muscles.Osteoarthritis in the knee joint is one of the most common 
complaints in the lower extremities. In patients with knee osteoarthritis; knee joint proprioception, dynamic balance and 
maximal quadriceps strength may be impaired. In a study with those with osteoarthritis, they concluded that in women with 
knee OA, knee proprioception and balance responses decreased due to weakness of quadriceps muscle strength.29Similar results 
were encountered as a result of studies conducted with disabled individuals. During these studies, modern dynamic balance 
training equipment was used. Exergames have been used as a rehabilitation tool to improve balance and functional movement in 
various populations.30,31 Another study stated that balance exercises with exergames are an effective method for improving the 
daily movements and dynamic balance skills of hearing-impaired individuals.32 They concluded that the 8-week Nintendo-Wii 
balance board training applied to the hearing impaired individuals between the ages of 9-14 improved the dynamic balance 
values.33  According to teacher reports and MABC (Movement Assessment Battery for Children) test results, it was understood 
that the motor skills of hearing-impaired children were weaker than non-deaf children.34 In a study conducted with individuals 
with and without hearing impairment, they measured the effects of antigravity muscle strength on balance by measuring strength 
and static balance measurement for different muscle groups. As a result, they concluded that adequate mobility, proper posture, 
flexibility and muscle strength are important variables in improving the balance reactions of the hearing impaired.35In their study, 
Karakoç et al. stated that regular balance and coordination training increases the performance of hearing-impaired athletes and 
that static and dynamic balance training affects their performance.36 

 
5. CONCLUSION 

 
 Specific sporty branch-trainings contribute to strength development and bring neuromuscular harmony with it. This 

situation is thought to contribute to the development of dynamic balance.37 Our study, which we believe to improve the mobility 
skills of the hearing impaired in their daily lives, is similar to these studies when we look at the results. Studies in the literature 
show that training provides improvement. It is concluded that muscle strength is important in maintaining balance. As a result; 
balance training on the stable and moving ground has been effective in strength development. The connection between strength 
and balance that are observed in different sports branches and non-hearing impaired individuals was also observed in hearing-
impaired participants in our study. We can say that balance training has been effective in the development of muscle strength. 
Better results can be achieved at the end of longer working periods. 
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ABSTRACT 
In this study, it was aimed to investigate the technical and tactical criteria affecting the tournament success of the eight 

teams competed in the 2016 FIVB Women's World Club Championship. Data was collected from the official website of the 
International Volleyball Federation (FIVB), including the group matches (12 games) in the championship and the final matches (8 
games) summing up 20 competitions. The winning points are analyzed in terms of sets, matches and tournament ranking 
statistics in terms of technical and tactical criteria regarding spike, block, serve, defense, set play and reception. Comparison 
analysis was done among match success and tournament success rank, technical-tactical criteria. Statistical significance level was 
taken as 0.05. It was found that there were significant differences in favor of the winning teams in terms of the number of spike 
points (t=2,33, p=0.025), the number of block points (t=3,54, p=0,001), the number of serve points (t=2,95, p=0,005) the 
criteria for dig error (t=-4,35, p=0,000) and reception error (t=-3,09, p=0,004). It was found that there was a significant 
difference in favor of the teams in the top ranks according to the criteria of the spike points (F=3.28, p=0,01) and the points 
from block (t=4,27, p=0,002) in terms of success rank. Consequently, the teams in the top rank in the tournament were more 
successful by the points from spikes and blocks and winning teams made less error of serve, dig and reception. Volleyball players 
and coaches are thought to be very important to prepare for success by considering these technical and tactical criteria. 

 
Key words: match analysis, spike, block, serve, success 

 

 INTRODUCTION 
 As in other sports, game statistics provide very useful information about match performance in volleyball. Two types of 
important information are provided about the game, quantitative and qualitative. In order to reach qualitative information, video 
recordings need to be analyzed on the computer. The movements exhibited by the players in the match, team success, and 
technical elements are detailed and provide important information to help coaches .2 Quantitative statistics are recorded 
throughout the game and players' performance and all actions can be evaluated instantly. The discovery of technical and tactical 
elements enables these elements to be developed and training programs organized according to this information.1 Analyzes are 
mostly formed as a player, team or opponent in matches, according to criteria consisting of technical movements or tactical 
elements, and when the match is considered successful and unsuccessful in terms of period, set, halves or match result. There 
are actions and phases specific to volleyball that repeat during the match. These can be shown as serve, reception, set, spike, 
block and dig .12 The fact that each player successfully displays all these criteria in the match as required.6 
          Rabaz et al. (2013) reported that the efficiency of serve, defense, setting and spike was higher in the winning teams in the 
analyzes made by young volleyball players in their matches. Previous researches, especially the three final movements in 
volleyball, serve, spike and block are of great importance in success.11 Detailed statistics and analysis of matches in high-level 
tournaments will give players and coaches important information about the future. In this study, it is aimed to examine the 
numbers, sets, tournament ranking statistics, spike, block, serve, defense, setting and reception technical and tactical criteria that 
affect the tournament success of eight teams competing in the 2016 FIVB Women's World Clubs Championship (WWCC). 
 
 METHOD 
 Competition analysis and statistical evaluations were used in the research. In this research, the match statistics of eight 
teams competing in the 2016 WWCC were evaluated. A total of 20 match datas obtained from the FIVB official website were 
evaluated, of which 12 were group matches and 8 were qualifying matches.The matches were played in two groups with 4 teams 
(group A, group B) with single match system.Group A: Eczacibasi Vitra Istanbul (Turkey) Pomi Casalmaggiore (Italy), Rexona 
Ades (Brazil) and Manila PSL (Philippines).Group B: Vakıfbank Istanbul (Turkey), Bangkok Glass (Thailand), Hisamitsu Springs 
(Japan) and Volero Zurich (Switzerland).The teams that ranked in the first two in their group qualified for the semi-finals. After 
the semi-final matches played over a single match using the cross match method, the victorious teams were entitled to play the 
final. At the end of the tournament, Eczacıbașı Vitra Istanbul defeated Pomi Casalmaggiore in the final and became the champion 
in the 2016 FIVB WWCC. Ranking of the teams, the average age, height, body weight, attack height and block height of the 
players in the teams are shown in Table 1. 
 

Table 1. Team success ranking, some physical, game features 
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Statistical analysis 
The average points won by the teams in the sets according to their success ranking and the average points in the won 

and lost sets are shown in the graph. Comparison statistics (one-way ANOVA) between team-ranking were applied for scoring 
points from spike, block and serve. Multiple comparison analyzes (Post-Hoc) were conducted to find the source of the 
difference between teams. Comparison statistics (independent sample t-test) of technical actions (point from spike, block, serve, 
dig error and reception error) according to match winning and losing status were made. The significance level was accepted as 
0.05 in the evaluations. 

 
RESULTS  
          Chart 1 shows the average of the number of teams in the sets according to the success order. The average number of the 
championship team seems lower than the teams in the 2nd and 3rd places. The average number trends of the teams vary 
especially among the teams that share the first places. In Chart 2, although the number averages of the victorious teams are seen 
as high compared to the defeated teams, the average number of defeated teams won in the sets (19.8) is quite high. 
 

 
Chart 1. Average points of teams in sets in order of success 

R
an

ki
ng

  Teams Age 
(year) 

Height Length 
 (cm) 

Body Weight 
 (kg) 

Attack Height 
(cm) 

Block Height 
(cm) 

1 Eczacibasi Vitra Istanbul 27.6 185.53 71.93 295.93 286.73 
2 Pomi Casalmaggiore 28.53 183.23 71.07 306.84 282.23 
3 Vakifbank Istanbul 25.14 186.42 69.92 300.64 291.42 
4 Volero Zürich 28.4 187.86 73.6 305.8 291.66 
5 Rexona-Sesc Rio 27.46 180.93 68.73 295.2 278.13 
6 Hisamitsu Springs Kobe 25.35 176.1 66.15 294.2 281.9 
7 Bangkok Glass 26.6 174.6 63.6 278.35 270.6 

8 PSL-F2 Logistics 
Manila 26.5 179.2 66.05 282.25 273.65 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-202 

 

 
Chart 2. Points distribution of winning and losing teams by sets 

 
According to the success order of the tournament result, a significant difference was found between the average 

number of spikes (F = 3.28; p = 0.01) and the block (F = 4.27; p = 0.00). It was found that the teams higher in the rankings at the 
end of the tournament won more points than the spike and the block. No significant difference was found between the 
successful serve percentages of the teams (p> 0.05) (Table 2). 

 
Table 2. Comparison of teams according to the ranking of spike and block points and percentage of successful serve variables 

R
an

ki
ng

  Teams Score from spike Score from block successful serve % 
Mean SD Mean SD Mean SD 

1 Eczacıbașı 52.40 10.69 12.60 5.46 9.11 4.43 
2 Pomi 45.00 12.61 10.60 4.83 6.58 1.22 
3 Vakıfbank 55.40 5.32 15.60 8.62 5.79 .85 
4 Volero 47.60 6.19 9.00 1.87 6.13 3.06 
5 Rexona 51.80 12.83 13.40 5.55 5.67 4.29 
6 Hisamitsu 45.80 12.40 5.80 3.11 5.87 1.42 
7 Bangkok 35.20 7.36 3.80 1.79 5.61 3.28 
8 PSL-F2 34.60 2.70 4.40 2.61 8.11 4.28 
 Average 45.98 11.26 9.40 6.00 6.61 3.13 
 F  3.28* 4.27** 0.83 
 p 0.01 0.00 0.56 

 Source of 
difference *1-3-4-5 > 7-8 

**1-3-5 > 6-7-8 
**2 >7-8 
**3 > 4 

null 

*p<0,05 and **p<0,01 level of significance 
The average point from the "spike", "block" and "serve" in winner teams was significantly higher than the loser teams (p 

<0.05). At the same time, winner teams made significantly less dig error and reception error (Table 3). 
 

Table 3. Comparison of technical actions according to teams' win and loss status 
Criteria Match N Mean SD t p 
 Score from spike Win 20 49.90 8.25 2.33* 0.03 Lose 20 42.05 12.64 
Score from block Win 20 12.35 5.84 3.54** 0.00 Lose 20 6.45 4.63 
Score from serve Win 20 6.60 2.98 2.95* 0.01 Lose 20 4.15 2.21 
Dig eror Win 20 25.20 8.04 -4.35** 0.00 Lose 20 35.50 6.90 
Reception eror Win 20 4.60 2.46 -3.09* 0.01 Lose 20 7.30 3.05 
*p<0.05  **p<0.01 level of significance 

 
DISCUSSION  
The score averages of the teams that won the match and ranked high in the tournament were higher than the sets. The 

reason for this is that they perform better technical actions such as spikes and blocks, which is one of the important results of 
the present study.The decisive criteria are that the victorious teams scored more than spike, block and serve compared to the 
defeated ones, and the dig errors and reception errors were less.In previous studies, these three criteria emphasize the 
importance of success in volleyball. The serve shot may not immediately score a number, but it can be advantageous against the 
opponent in the game process following a good serve .1The effective service, which reduces the opponent's attack quality, also 
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increases the effective block performance of the opponent's attack. effective service also facilitates defense actions.12Defensive 
actions are the most important criterion for determining the team's performance. The quality of dig and reception determines 
the quality of the set game, and the quality of the setting determines the quality of the spike .5In previous studies based on match 
analysis, it was revealed that the prominent technical actions of superior teams are effective passing and defense (Miskin et al., 
2010) and effective spike .11 Besides, it is emphasized that defensive understanding and actions are important determinants of 
game success.Marcelino et al. (2011), in their study analyzing men's world cup matches, categorized teams as high, middle and 
low level. They listed the determining factors in the success of the teams as follows; a) It was the criterion that effective block 
actions (triple block) significantly affected the success of the match in the matches between the top two-level teams, b) In the 
lower two-level team's encounter, the points scored by the setter's attack were higher for the winning teams, c) The low 
number of single or double block actions of the losing teams affected the losing, d) Block strategy (triple block, close to setter), 
type of service (spike serve) and effective service criteria revealed a difference in the match of a high and a low team. 

 
CONCLUSION 

As a result, action data analysis of the matches played in top level volleyball tournaments reveals the game strategies 
and technical qualities of the players and teams. In this study, it has been revealed that the numbers gained from spike, block and 
service actions, as well as doing fewer dig errors and reception errors, have a significant effect on the success of the teams. It 
will be useful for trainers and athletes to evaluate their training setup and match strategies in the light of this information. 
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ABSTRACT 
 
The aim of this study is to determine the perceptions of adolescent athletes regarding the concept of 'covid-19' with the help of 
metaphor. Participants of the study composed of 95 female and 60 males total 155 athletes (XAge = 13,26±1,66 years) from 
different sports branches who live in a various province in Turkey. In the research, a “metaphor form” was prepared as a data 
collection tool to determine the participants' perceptions of the concept of COVID-19. According to form is "COVID-19 
……… .. from the participants; Because ………" they were asked to complete the sentence. In research collected metaphors 
was used as descriptive tools that qualitative research model content analysis used. The research data reliability was found that 
94%. The findings demonstrated participants produce 52 metaphor. The metaphors collected under 4 categories. These 
metaphors were collected in 4 categories. According to the metaphors, it was determined that the participants mostly 
developed metaphors related to the concept of covid-19 in the categories of "social effects" and "psychological effects", followed 
by "health effects" and "physical effects". The most metaphors produced by the participants were listed as restraint, 
imprisonment, not being free, boredom, illness, inaaction, death and virus. Result of this study determined that participants used 
vivid, lifeless, abstract and concrete metaphors for "covid-19". In this study, results demonstrated that adolescent athletes define, 
perceive and commodify Covid-19 as a concept that completely changes the routine of their lives and affects their lives in terms 
of physical, psychological, social and health. 
 
KEYWORDS: Covid-19, Adolescent Athletes, Metaphor, Qualitative Research method 
 
INTRODUCTION 
 
The year 2020 was a year that left important marks in people's lives. It was a year where we witnessed the whole world come 
together in the process of examination and innovation, cooperating against the virus, helping each other and taking lessons. The 
covid-19 pandemic process, which the world health organization tried to explain with the title of "an unprecedented year", was a 
scenario that people could not even dream of but only could be talked about in case of a possible pandemic situation. Emerging 
as a deadly and contagious virus, covid-19 led humanity to pass through hard times by infecting people when they come 
together, but can not be defeated without uniting. Covid-19, which started in Wuhan, China at the end of 2019 and affected 
almost all countries of the world, negatively affected the psychology, social life, economy and education of almost every society. 
Therefore, countries had to take certain measures to fight against the virus. In this context, athletes, who generally paid 
attention to a healthy lifestyle, had less illness rate than the young and general population. Although athletes were faced with a 
lower risk of death in severe diseases, necessary measures were also taken in the sports community to slow down the 
pandemic, and organizations that would bring large human populations together were postponed for a while due to the fact that 
Covid-19 is a virus with a high risk of death1. Since the beginning of March 2020, all major sports leagues and tournaments were 
delayed or canceled for a while due to COVID-192. On March 24, 2020, the International Olympic Committee announced that 
the Olympic and Paralympic Summer Games Tokyo 2020 was postponed to 20213. Many national and international sports 
organizations were also decided to be postponed indefinitely, especially the Summer Olympics and the European Football 
Championship to be held in 20204.Covid-19 affected the whole world as well as deeply shaking all sports communities at their 
core. The abrupt cessation of sports activities, postponement or cancellation of the competitions had a negative impact on the 
athletes mentally, physically and socially. It is important that athletes who could not train in this period had fear of performance 
decrease, anxiety, disturbance, stress, emotional confusion and aggresiveness5, as well as interruptions in their training programs 
creating negative effects on the respiratory system and exercise capacity in the short/long term6. In addition, although the 
athletes did not have Covid-19, the cancellation or postponement of the competitions caused the athletes to lose income and 
indirectly caused them to be affected by the pandemic7.  In the light of this information above, the pandemic process that caused 
important changes in our lives also affected the athletes significantly. In particular, lockdown of children under the age of 18 
affected them both physically and psychologically. In this context, the aim of this study is to determine the perception of 
adolescent athletes on how they see and identify covid-19 virus, what they think about it and what they associate the virus with 
by using the method of metaphors. Metaphor is basically a tool for explaining certain properties of an object or event. 
Metaphors are one of the powerful and intelligent ways of conveying the findings. A strong metaphor can mean a lot with a 
single phrase8. Thus, many similar but different point of views can be reached. It can also transform psychological insights into 
messages that are easily understood9.  When the literature is examined, it is possible to find studies on metaphors in the field of 
sports sciences9, 10, 11, 12, 13, 14, 15. However, it was observed that the aforementioned studies are mostly related to sports and 
different sports branches. Therefore, our study is important both in terms of trying to explain the perception of the concept of 
covid-19 from the perspective of adolescent athletes in these days since we are still in pandemic process, and also in terms of 
providing a different perspective to the researches for athletes in this age group during the pandemic process. 
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MATERIALS AND METHODS 
 
Research model  
The qualitative research model was used in this study, and the phenomenology approach, which is one of the qualitative research 
designs, was used. Creswell16 stated that while a narrative research reports stories about the experiences of one or several 
people, the phenomenological study expresses the common meaning of the real-life experiences of several people with a 
phenomenon or concept. Yıldırım and Șimșek17 stated that phenomenology design is a state of focusing on phenomena that we 
are aware of but do not have an in-depth and detailed understanding.  
 
Study group 
Patton8 states that "the rationale and power of purposeful sampling lies in encompassing information-rich situations." Therefore, 
criterion sampling, among purposeful sampling methods, was preferred in the selection of the study group, as information-rich 
situations have a critical importance for the purpose of the research; because the criterion we chose for purposeful sampling 
directly reflects the purpose of our study and guides the identification of information-rich situations18. In this context, 155 
volunteer adolescent athletes from several branches (volleyball, basketball, football, gymnastics, swimming, badminton) in 
different provinces of Turkey were included in this study conducted in 2021. The average age of the adolescent athletes that 
participated in the study was determined to be 13,26±1,66.  
 
Data collection tool 
In this study, the data were obtained with a metaphor form consisting of a semi-structured question prepared by the researcher. 
It was seen that this semi-structured form is frequently used especially in studies related to metaphor19, 12, 15. The questions in 
the form were prepared through "Google Forms" and it was aimed that the survey would reach the participants more easily. 
The introductory text of the questionnaire and an online form link were sent to the athletes through their e-mail addresses and 
social media applications. The survey was open to access for 15 days, and was stopped after the data entry was over and the 
data set was made ready for statistical analysis. In this context, each adolescent athlete was asked to write a metaphor for the 
concept of covid-19 and explain the reasons for writing these metaphors with a sentence. In the form, each adolescent athlete 
was asked to fill in the sentence "Covid-19 is like..., Because…" regarding the covid-19 perceptions of the athletes.  
 
Data analysis 
 
During the analysis of the data, the forms were first given numbers from 2 to 156 collected from the participants. Content 
analysis was used to analyze the data obtained. Yıldırım and Șimșek17 defined it as “The main purpose in content analysis is to 
reach the concepts and relationships that can explain the data collected” and interpreted it as revealing the facts that may be 
hidden in the data through content analysis. The interpretation and categorization of the data was carried out in five stages 
using20. These stages are; (1) coding and sorting phase, (2) sample metaphor image compilation phase, (3) category development 
phase, (4) verification of validity and reliability phase, and (5) data transfer to SPSS package program for quantitative data analysis. 
In the first phase, the expressions expressed by the participants and whether the answers given were appropriate or not, were 
examined. Accordingly, one inappropriate answer was met and the answer given by Participant 106 was removed from the 
study. After checking for missing or incorrect forms, metaphors were tabulated. In the phase of numbering the forms, 
metaphors were numbered between K2 and K157. During the formation of the categories, metaphors specified for the concept 
of covid-19 were placed in the relevant categories. In validity and reliability phase; “sense of reality, border crossing, and the use 
of ethical relationships”21 were relied upon and opinions were presented objectively. The answers obtained from the athletes, 
the analysis process and the relationship between the resulting codes and categories were directly conveyed by participant 
expressions16. In order to ensure the reliability of the research, the researchers, unaware of each other, coded and categorized 
during the coding process, and then the consensus among coders was reached22. In addition, these data were analyzed by 3 field 
experts; the codes and categories obtained were reviewed and was put into its final form.  Also for the reliability of data 
analysis; The formula [Consensus / (Consensus + Disagreement) x 100] was used23. In this study, 52 metaphors were stated, and 
3 metaphors (experience, disorder, change) emerging as disagreement were determined. According to this formula, the 
reliability of the study was found to be 94% [49 / (49 + 3) x 100 = 94%]. The result showed that the desired reliability level was 
reached in the study. In the last 2 phases, the metaphors were stated together with their frequency, and the own expressions of 
the participants and participant numbers in the findings section in the table.3; as an example, was indicated as (K17). Finally, the 
metaphors were interpreted together with the expressions of the participants.  
 
FINDINGS 
This section presented that types and categories of metaphors state of adolescent athletes about the concept of covid-19. 
 

Table 1: Metaphors Developed by Adolescent Athletes Regarding the Concept of "Covid-19" 
Metaphor 
Ranking 

Metaphore 
Name 

  
f 

Metaphor 
Ranking 

Metaphore 
Name 

  
f 

1 Restraint + 17 27 Change + 2 
2 Imprisonment + 11 28 Danger + 2 
3 Not being free + 10 29 Breathlessness + 2 
4 Boredom + 9 30 Flu + 2 
5 Illness + 8 31 Experience + 1 
6 Dead + 6 32 Magnet + 1 
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7 Virus + 6 33 Separation + 1 
8 Inaction + 6 34 Mosquito + 1 
9 Nightmare + 5 35 Cocoon + 1 
10 Face an abstacle + 5 36 impossibility + 1 
11 Anti-social + 5 37 Gum + 1 
12 Lock in the  house  + 4 38 Conviction + 1 
13 Untrained + 4 39 Azrael + 1 
14 Unhealthiness + 3 40 Remain paralysed + 1 
15 Lesson + 3 41 Halt + 1 
16 Unhapipiness + 3 42 Aggressiveness + 1 
17 Lost + 2 43 Productivity + 1 
18 Staying 

somewhere 
+ 2 44 Monstar + 1 

19 Missing + 2 45 Delay + 1 
20 Tiredness + 2 46 Bothering + 1 
21 Irregularity + 2 47 Put on Weight + 1 
22 Tİme + 2 48 Threat + 1 
23 Patience + 2 49 Microbe + 1 
24 Desperation + 2 50 Captivity + 1 
25 Cyber world + 2 51 Challenge + 1 
26 Mask + 2 52 Milestone + 1 
 Total Opinion  155 

 
 
According to Table 1; It is observed that adolescent athletes produced 52 types of metaphors for the concept of "covid-19" and 
expressed 155 views for this. Restraint metaphor has the highest frequency (17). Apart from this, the frequency of metaphors of 
imprisonment (11), not being free (10), boredom (9), illness (8) is higher than others. 
The classification of adolescent athletes into four categories when their views on the concept of "covid-19" are evaluated 
together with their explanations is demonstrating in Table 2. 
 
Table 2: Distribution of the Metaphors Stated by Adolescent Athletes for the Concept of 'covid-19' by 
Categories 

Categories              Number of Metaphors (f) % 
Physiological Effects 14 9,03 
Social Effects 64 41,30 
Psychological Effects  40 25,80 
Health Effects  37 23,87 
TOTAL 155 100 

 
Table 3: According to categories metaphor and explanation examples 
Category Metaphor (f) Quotations from the explanation examples of adolescent 

athletes; 

 Physiological Effects 

 
Inaction(6) 
Untrained(4) 
Tiredness (2) 
Put on Weight (1) 
Remain paralysed (1) 

Inaction; Cause being locked in houses immobilized us. (K102) 
Untrained; we cannot get into training in sports. (K14) 
Tiredness; stopping doing nothing exhausts the body more. 
(K18) 
Remain paralysed; you live, you have desires and dreams but 
you feel like can't walk. (K32) 

 Social Effects 

Restraint (17) 
Imprisonment  (11) 
Not being free (10)  
Face an abstacle l (5) 
Lock in the house (4) 
Anti-social (5) 
Staying Somewhere (2) 
Cyber World (2) 
Captivity (1)  
Conviction (1)  
Halt (1) 
Cocoon (1) 
Milestone (1) 
Productivity (1) 
Bothering(1) 
Delay (1)  

Restraint : the fact that life always has to be at home and the 
time to go out. (K90) 
Imprisonment; If you get covid-19, you'll be imprisoned at 
home. Even if you are not infected, you will be imprisoned at 
home to avoid being caught. (K60) 
Not being free; Our freedom has been restricted because 
many things are prohibited. We are unable to do things that we 
did before, freely and comfortably. (K37) 
Anti-social; I cannot participate in any activity and cannot meet 
anyone. (K22) 
Cocoon; because people mostly stay their homes. Their 
connections with the outside world have become limited. (K45) 
Productivity; I have more time now. (K25).  
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 Psychological Effects  

Boredom (9) 
Nightmare (5) 
Unhappiness (3)  
Lesson (3) 
Lost (2) 
Missing (2) 
Desperation (2) 
Irregularity (2) 
Tİme (2) 
Patience (2) 
Change (2) 
Separation (1) 
Aggressiveness (1)  
Monster(1)  
Challence (1) 
Impossibility (1)  
Experience(1) 
 

Boredom; because we are at home boredom and inactivity 
overwhelm us. (K91) 
Nightmare; because we wouldn't believe even if we could 
dream. (K145) 
Unhappiness; Because I couldn't see my teammates for a long 
time and I was feeling unhappy because I couldn't spend time with 
them. (K153) 
Lesson; because now we understand better the value and 
appreciation of every moment we lived in the past. (K147) 
Patience; it taught that to wait patiently in the long term by 
following the rules. (K36) 
Monster; scary. (K88) 
Challenge; we are struggling with something invisible. (K100).  
Impossibility; made us impossible above all else. (K46) 

 Health Effects  

Illness (8) 
Dead (6) 
Virus(6)  
Unhealthiness (3) 
Flu (2) 
Mask (2) 
Breathlessness (2) 
Danger (2) 
Magnet (1) 
Mosquito (1) 
Azrael (1)  
Gum (1) 
Threat(1) 
Microbe (1) 

Illness; a disease that coughs and goes down to the lungs. 
(K112) 
Dead; because it killed almost everyone who got infected with. 
(K39) 
Unhealthiness; Sitting at home and eating unnecessary food 
made us unhealthy. (K40) 
Virus; an infectious disease. (K10) 
Breathlessness; Because the disease goes down to our lungs 
and makes it difficult for us to breathe. (K26) 
Gum; stuck and does not come off. (K6) 
Microbe; it doesn't appear, but we know it exists like microbes. 
(K130) 
Threat; prevent healthy life. (K21) 

 
According to Table 3, when a total of 5 metaphors and their explanation specified in the "Physiological Effects" category are 
examined; Adolescent athletes emphasize that covid-19 pandemic is how physically affects their performance. In addition, when 
16 metaphors and explanation sentences in the "Social Effects" category are examined; Participants stated that a pandemic affects 
social aspects more negatively. Also, 17 metaphors and explanation sentences specified in the category of "Psychological Effects" 
are examined; Adolescent athletes of covid-19 have produced metaphors stating that they are often negatively affected 
psychologically. When a total of 14 metaphors and explanation sentences expressed in the last category "health effects" are 
examined; the participants developed metaphors that illustrated us that their health is concerns. As participants statements that 
there is a concept that completely changes the routine of adolescent athletes, covid-19, and affects their lives in all aspects. 
 
DISCUSSION  
 
Metaphor involves talking about something and potentially thinking24. This research allowed adolescent athletes to verbally 
express their thoughts on COVID 19. Accordingly, an analysis on the perceptions of athletes about COVID 19 was aimed. In the 
study, the metaphors produced by adolescent athletes regarding the concept of COVID 19 and the explanations of why they 
expressed this metaphor were determined. Explanatory sentences for the metaphors stated by the athletes were examined, and 
51 metaphors were developed by the participants. The metaphor with the highest frequency was “be restricted” metaphor. 
Apart from this, the frequencies of the metaphors of imprisonment, not being free, boredom, illness were found to be higher 
than the others. When the findings were evaluated in the light of the findings in the literature about COVID-19, it is known that 
COVID-19 forced governments to take drastic measures all over the world. In this process, it was stated that quarantine 
policies were generally supported by the population to be very restrictive and efficient25. Accordingly, the "restriction" metaphor 
was included in our research findings as a natural factor of the process. In addition to the metaphor of "restriction"; 
"imprisonment" and "not being free" metaphors were frequently mentioned by adolescent athletes similarly. Although these 
three metaphors seem different, we can understand the similarities between them. For example, the terms "imprisonment" and 
"unfreedom" are both concepts that contain restrictions of certain dimensions. All three of these concepts attribute to limits 
and restrictions.As a result of the general evaluations, it was determined that the metaphors produced by the participants fall 
under four different categories. These categories are; physiological effects, psychological effects, social effects and health effects 
categories. When a total of 5 metaphors and explanation sentences specified in the category of "physiological effects" were 
examined; adolescent athletes emphasized how covid-19 physiologically affected them during the pandemic process. When the 
metaphors in the physiological effects category were examined, the decreasing physical activity level stood out as a result of the 
COVID 19 process. Unfortunately, modern lifestyle behaviors are known to urge physical immobility and inacton26.In addition, 
one of the most fundamental effects of the Covid 19 process was that these bad lifestyle behaviors increased with individual or 
government-enforced quarantine measures aimed at reducing the spread of COVID-19. These conditions brought significant 
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difficulties in staying physically active. During isolation periods, it was stated that, according to WHO27 PA (Physical Activity) 
recommendations, people had better maintain their health by following the recommendations for 150 minutes of medium 
intensity or 75 minutes of high intensity PA or a combination of both26. For children / adolescents, recommendations included 
high or medium intensity PA at least 60 minutes a day28. In line with this information, it was thought that changing routines and 
decreasing physical activity level caused an increase in the sense of tiredness and being untrained in adolescent athletes.When 15 
metaphors and explanation sentences in the category of "social effects" were examined; the participants stated that covid-19 
affected them more from social aspects during the pandemic process. When evaluated in the context of social effects, two sub-
categories can be mentioned as positive and negative, under social effects category. These subcategories are positive social 
effects and negative social effects. For example, metaphors such as anti-social, imprisonment, be restricted, not being free, 
imprisonment and captivity emphasized the obligations of the Covid 19 process. On the other hand, it was seen that the 
sanctions brought about by the process were commodified IN THE FORM of productivity and the opportunity to spend more 
time in cyber world. In the metaphor study of Bozkurt29 in which he examined the experiences gained by primary school 
students during the pandemic, he stated that students produced positive and negative metaphors regarding the COVID 19 
process. In this context, when the contents of the positive and negative metaphors reflected in our research findings were 
examined, it can be interpreted that the COVID 19 process slowed down the intense and fast living conditions and thus 
individuals had the chance to devote more time to themselves.When a total of 17 metaphors and explanation sentences stated 
in the category of "psychological effects" were examined, adolescent athletes produced metaphors stating that covid-19 generally 
negatively affected them psychologically. It should not go unnoticed that there were also positive metaphors compared to 
negative ones even though they are less. As stated by Szabo et al.30, families had the opportunity to spend much more time 
together with their children than they normally did during the COVID 19 process, and this situation reflected in the findings of 
our research with adolescent athletes. It is such that the process had positive sides as well as its negative sides. It was thought 
that what underlied beneath negative perceptions about this process was fear. Metaphors such as desperation, unhappiness, lost, 
nightmares and monsters are basically metaphors related to fear. In order to understand the psychological and psychiatric 
consequences of the pandemic, it is suggested that emotions such as fear and anger involved should be considered and 
observed31. Fear is a primitive defense mechanism that is fundamental to survival and involves a variety of biological preparation 
processes to respond to potentially threatening events. However, when it is chronic or disproportional, it becomes harmful and 
can be a key component in the development of various psychiatric disorders32, 33. In this context, it was thought that it is 
important to support adolescent athletes psychologically during the ongoing pandemic process. It should be kept in mind that 
athletes with higher levels of physical activity compared to their non-athlete peers may have been more psychologically affected 
by the process.When the total of 14 metaphors and explanation sentences stated in the category of "health effects" were 
examined; participants developed metaphors that showed us their background of health knowledge on COVID 19 even though 
COVID 19 seemed to be related to anxiety and fear metaphors in terms of their health. It appeared to be addressed by 
adolescent athletes in the context of an infectious disease and virus. Among the most basic metaphors of COVID 19 lied the 
possibility that it is contagious and may result in death. When the literature was reviewed, it was stated by many scientists that 
COVID 19 is a deadly epidemic34, 35, 36, 37. Accordingly, "dead metaphor" brought preventative health behaviors to mind along with 
a metaphor such as the "mask metaphor". In this case, it can be said that the metaphors produced by adolescent athletes on this 
subject and COVID 19 had behavioral effects in terms of health in behavioral manner as it is valid for many people. 
 
CONCLUSION 
As a result, adolescent athletes emphasized that Covid-19 is a concept that completely changed the routine of their lives and 
affected their lives in terms of physiological, psychological, social and health as can be understood from the explanation 
statements regarding the metaphors obtained. In line with these results, it can be said that the COVID 19 process was a 
multifactorial obstacle for adolescent athletes. Based on these findings, it is thought that the relevant institutions and 
organizations will do whatever is needed to be done within this regard. 
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ABSTRACT 
The concept of self can be defined as the thoughts, perceptions and attitudes of the individual related to himself. The self is a 
very important concept which starts with adolescence and continues  throughout life, and is very important for early adulthood. 
Self-esteem is a person's personal valuation of himself  by evaluating the attitudes and behaviours of people around him towards 
the individual along with his own personality traits. The development of self-esteem and anger control of trainers can be 
considered as an important factor for them to become more successful trainers.The purpose of this study was to investigate the 
self-esteem and anger values of 404 trainers in various branches in Ankara according to the variables of gender, type of sport 
played, age, level and length of service. The population of the research consisted of 98 female and 306 male trainers in Ankara in 
2019. A survey research method was used. Data were collected using the Self-Esteem Inventory (SEI) developed by S. 
Coopersmith and the four-point Likert-type Adolescent Anger Rating Scale (AARS) developed by Burney. The validity and 
reliability study of the scales used for the study was conducted and it was decided that the scales were valid and reliable. In the 
analysis of the data, arithmetic mean, frequency distribution and standard deviation values were used, and T-test, ANOVA test, 
Scheffe multiple comparison and Pearson correlation tests were performed. 
As a result it was concluded that female trainers had higher self-esteem than male trainer, whereas male trainers had higher 
anger control than female trainers. It was concluded that anger level decreased as self-esteem level increased. In general, it was 
concluded that the self-esteem levels of the trainers were moderate and that the anger evaluation means were normal. 
 
Keywords: Self-esteem, anger, trainer. 
 
 
1.INTRODUCTION 
 
       The concept of self can be defined as an individual’s thoughts, perceptions and attitudes related to himself. Defined the self 
as a formation which appears as a result of interaction with the environment with the characteristics that come from birth as a 
dimension of personality.1       There are different types of self, such as the self which includes the characteristics known by the 
individual (“personal self”), the self which shows how one is perceived in society (“social self”), and the self which shows how 
one wishes to be (“ideal self”).2  The self is a very important concept which starts with adolescence and continues throughout 
life, and is very important for early adulthood.3  Self-esteem is an individual’s personal valuation of himself by evaluating the 
attitudes and behaviours of people around him towards the individual along with his own personality traits.4  Stated that self-
esteem is an individual’s expression of his feelings and thoughts about his ‘self’ or himself. 5   There are many factors that have an 
effect on self-esteem. The first of these that come to mind appear as a person’s successes or failures as important factors 
affecting his self-esteem. 6  In addition to these, a person’s competences and abilities are also regarded as significant factors that 
affect his self-esteem.7,8  Low self-esteem causes psychological and behaviour disorders such as anxiety, loss of motivation, 
suicidal behaviours, eating disorders, and depression.9  Self-esteem can be regarded as an individual’s negative or positive attitude 
towards himself.While anger is sometimes short-term and beneficial for a person, at other times, it can be very violent, intense 
and destructive. Anger expressed in this way can bring a person to vent it with verbal and physical attacks. People express their 
anger by continually criticising others or stifling it with a joke. On the other hand, expressing one’s anger in more constructive 
ways leads people to understand one another better by bringing them closer together.10  There are two important reasons for 
aggressive behaviour; the first is the discomfort and suffering of the person who is harassed, while the second is the 
dispossession of something owned by the person. Hence, hostile and instrumental aggression confront us. In hostile aggression 
are impulses that emerge in situations like humiliation and annoyance of  other person. 11  A person’s loss of temper may lead to 
a decrease in his self-esteem. Deffenbacher (1992) reported that anger can significantly lower a person’s self-esteem. 12,13  The 
exact opposite of this situation can also be considered. Self-esteem can eliminate negative situations by averting our anger. In 
this case, the self-esteem that trainers have acquired can also avert their anger. The development of trainers’ self-esteem and 
anger control can be considered as an important factor in their becoming more successful trainers. Therefore, the 
positive/negative effects of self-esteem and anger control can be regarded as an inevitable consequence. If it is considered that 
trainers with high self-esteem have control over their anger and that they have self-confidence, it can be expected that they will 
be independent and successful in decision making. People with high self-esteem feel a greater need to carry out their duties 
successfully.14    High level of self-esteem plays an important role in achieving success in sporting activities.15 
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4. MATERIAL AND METHOD 
 

       The aim of this study is to examine the self-esteem level and anger values of 404 trainers employed in various branches of 
sport in Ankara, according to the variables of gender, type of sport played, age, level and length of service. The population of the 
research consisted of 404 trainers (98 female, 306 male) employed in Ankara in the year 2019. As the research type, a 
descriptive model was taken as the basis. In the study, the self-esteem and anger control levels of trainers in the province of 
Ankara were examined in terms of certain variables, and the relationship between these two variables was also investigated. A 
survey research method was used. As data collection tools, the Self-Esteem Inventory (SEI) developed by Coopersmith and the 
four-point Likert-type Adolescent Anger Rating Scale (AARS) developed by Burney were used. The SEI developed by 
Coopersmith, which consists of 25 questions, is made up of options such as “Like Me” (Yes) and “Unlike Me” (No). In the AARS 
developed by Burney, 10 of the 41 items consist of options in the form “Hardly Ever”, “Sometimes”, “Often” and “Very Often”. 
In the Self-Esteem Scale, if items 1, 4, 5, 8, 9, 14, 19 and 20 are indicated as “Like Me” (Yes), a score of 4 is given, while if items 
2, 3, 6, 7, 10, 11, 12, 13, 15, 16, 17, 18, 21, 22, 23, 24 and 25 are indicated as “Not Like Me” (No), they are given a score of 4; in 
the opposite case, a score of 0 is given. The highest score that can be obtained from the scale is 100, while the lowest is 0. In 
the analysis of the data obtained in the study, statistical software was used. For the analysis of the obtained data, arithmetic 
mean, frequency distribution and standard deviation values were used, and T-test, ANOVA test, Scheffe multiple comparison 
and Pearson correlation tests were performed.  
 

Table 1 : Normality Hypothesis 
 
Factor  SKEWNESS         KURTOSİS                                          KOLMOGOROV- SMIRNOV   
Self-Esteem Scale -735             1.857 2.379 
Anger Rating Scale     .637             1.901 2.226 
   
       The skewness and kurtosis values, which were examined to see whether the data were normally distributed or not, were 
determined to be between -2<X<+2 (Sencan, 2002) for the self-esteem scale and anger control scale. We can say that this 
result shows that the data are normally distributed. As a result of the Kolmogorov-Smirnov Z test, since the significance value 
was p>0.05, it was decided to perform a parametric test.  
 

Table 2 : Reliability Coefficients 

Factor  Reliability Coefficient (Cronbach Alpha) 
Self-Esteem Scale            .710 
Anger Rating Scale            .683 
 
       For scale reliability, the Cronbach alpha coefficients were found to be .710 for the self-esteem scale and .683 for the anger 
control inventory. 
 

Table 3: General Information about the Trainers 
Personal Information Sub-Groups                     Frequency 

(f) 
           Percentage (%) 

 
Gender 

Female        98                                                                      24.3 
Male      306                     75.7  
Total      404                     100 

Type of Sport Played Team Sport      176                     43.6 
Individual Sport      228                                                                             56.4 

 
 
Age 
 
 

18-22         42                                                                10.4 
23-29      170                                              42.1 
30-39      108                                      26.7 
40-49       63                                          15.6 
50 and over       21                       5.2 
Total     404                      100 

 
Level 

 
 
 

1st Level     135                     33.4 
2nd Level      231                     57.2 
3rd Level       22                             5.4 
4th and 5th Level       16                       4.0 
Total      404                      100 

 
 
Length of Service 

1-3 years     180                     44.6 
4-6 years     115                     28.5 
7-9 years      47                     11.6 
10-12 years      62                     15.3 
Total    404                      100 

 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-213 

 

       Personal information about the trainers is given in Table 3. When the trainers were examined according to gender, it was 
seen that 75.7% of the trainers were male and 24.3% were female. When the trainers’ type of sport played was examined, it was 
seen that 43.6% of the trainers played team sports and 56.4% played individual sports. According to age, 10.4% of trainers were 
aged 18-22, 42.1% were aged 23-29, 26.7% were aged 30-39, 15.6% were aged 40-49, and 5.2% were aged 50 and over. When 
the trainers were examined according to the level variable, it was determined that 33.4% of the trainers were first level, 57.2% 
were second level, 5.4% were third level, and 4% were fourth and fifth level trainers. In terms of length of service, it was seen 
that 44.6% of the trainers had 1-3 years, 28.5% had 4-6 years, 11.6% had 7-9 years and 15.3% had 10-12 years of service as 
trainers.  
 

Table 4: Self-Esteem Level Scale Score Values 

 
       According to Table 4, when the self-esteem level values of the trainers were examined, it was concluded that mean self-
esteem level scores were 68.45 and that consequently, the trainers’ self-esteem levels were moderate. In terms of scores 
obtained from the scale, scores between 10-30 indicate low self-esteem, scores between 30-70 reveal moderate self-esteem, 
while scores between 70-100 indicate high self-esteem.16 

 

Table 5: Anger Control 

 N Minimum Maximum Mean Sd 

Anger Rating Scale 404 1.00 3.60 2.014 .338 

1-Hardly Ever                                  2-Sometimes                                         3-Often                                           4-Very Often 
       According to Table 5, the trainers’ mean anger control scores were found to be 2.014, which shows that their anger 
control was within a normal range.  
 
                                                  Table 6: T-test according to Gender 
 

 Gender N Mean Sd T P* 
Self-Esteem Female 98 1.6122 .13837 3.623 .000 

Male 306 1.5548 .13593 
Anger Rating Female 98 1.9382 .29749 -2.567 .011 

Male 306 2.0384 .34758 
 

 
       According to Table 6, when the relationship between the trainers’ self-esteem and their gender was examined, a statistically 
significant difference in favour of women was found (p<0.05). When the relationship between the trainers’ anger evaluation and 
their gender was examined, however, a statistically significant difference in favour of men was found (p<0.05).    
 
Table 7: T-test according to Type of Sport Played 

 N Mean Sd         T               P 
Self-Esteem Team Sport 176 1.5393 .15124  -3.815       .000 

Individual Sport 228 1.5915 .12354  
Anger Evaluation Team Sport 176 2.0622 .36046 2.526        .012 

Individual Sport 228 1.9769 .31635  
 
       According to Table 7, when the trainers’ self-esteem and anger evaluation were examined according to the type of sport 
that they played, a statistically significant difference was found (p<0.05). This difference was determined to be in favour of those 
playing individual sports for self-esteem but in favour of team sports for anger control. 

Self-Esteem Values Persons Minimum Maximum X Sd 
 404 40 100 68.45 .138 
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                                                             Table 8: ANOVA Test according to Age 
 

  N Mean Sd F P*            Tukey 
Self-Esteem Between Groups 5 .272 .068 3.634 .006    Age 30-39—age 40-49 

       Age 18-22 Within Groups 399 7.466 .019 
Anger Evaluation Between Groups 5 .652 .163 1.430 .223  

Within Groups 399 45.525 .114 
 
       According to Table 8, when the relationship between the trainers’ self-esteem and anger rating values were examined 
according to the age variable, a statistically significant difference was found for the self-esteem variable (p<0.05), while a statistically 
significant difference was not found for the anger evaluation variable (p<0.05). In the Scheffe analysis, which was performed to 
determine between which groups there was a difference in trainers’ self-esteem according to the age variable, a statistically 
significant difference was found between the 30-39 and 40-49 age groups and the 18-22 age group in favour of the 30-39 and 40-49 
age groups. 

 
  
 

                                                                  Table 9: ANOVA Test according to Level 
  N Mean Sd F P* 
Self-Esteem Between Groups 4 .101 .034 1.755 .155 

Within Groups 400 7.637 .019 
Anger Evaluation Between Groups 4  .042 .364 .779 

Within Groups 400  .115 
 

       As shown in Table 9, according to the level variable, a statistically significant difference could not be found between the 
level variable and the self-esteem and anger evaluation variables of the trainers. 
 
                                             Table 10: ANOVA Test according to Length of Service 
 
  N Mean Sd F P* 
Self-Esteem Between Groups 4 .063 .021 1.096 .351 

Within Groups 400 7.675 .019 
Anger Evaluation Between Groups 4 .155 .052 .449 .718 

Within Groups 400 46.022 .115 
 

 
       According to Table 10, a statistically significant difference could not be found between the length of service variable and the 
self-esteem and anger evaluation variables of the trainers. 
 

Table 11: Correlation between Self-Esteem and Anger Evaluation of Trainers Participating in Study 
 

 Self-EsteemAnger Evaluation

Self-Esteem Pearson Correlation      1 -.196** 

P    .000 
N  404  404 

Anger Control InventoryPearson Correlation -.196**       1 
P .000  
N  404  404 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
       According to Table 11, when the correlation between the self-esteem and anger evaluation of the trainers participating in 
the study was examined, a significant, negative relationship between the trainers’ self-esteem and anger evaluation was 
determined (P<0.05). It can be said that when the trainers’ self-esteem increased, their anger rating values decreased, whereas 
when self-esteem decreased, anger rating values increased.    
 
3. DISCUSSION  
       When the data obtained for determining the trainers’ self-esteem levels were examined, it was concluded that the mean 
self-esteem level scores were 68.45, and that consequently, the trainers’ self-esteem levels were moderate. When the data 
obtained for determining the trainers’ anger control were examined, it was concluded that the mean scores were 2.014, and 
that therefore, the trainers’ mean anger evaluation scores were normal. 
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       When the relationship between the trainers’ self-esteem and gender was examined, a statistically significant difference was 
found in favour of women, whereas when the relationship between their anger control and gender was examined, a statistically 
significant difference was found in favour of men (p<0.05). In the studies conducted 17,18  a significant difference was found 
between athletes’ self-esteem and gender in favour of women, which shows parallelism with our study. In the studies, the 
relationship between university students’ self-esteem and gender was found to be significant in favour of males.19,20,21  In the 
studies made a significant relationship between athletes’ self-esteem and gender could not be found.22,23,24,25         When the 
trainers’ self-esteem and anger control values were examined according to type of sport played, a statistically significant 
difference was found (p<0.05). While this difference was in favour of those playing individual sports regarding self-esteem, it was 
in favour of those playing team sports with regard to anger control. We can conclude that self-esteem levels of trainers dealing 
with individual sports were higher, while trainers dealing with team sports had better control of their anger. In the study carried 
out the finding that players of team sports had higher levels of self-esteem supports the findings of our study. 26       When the 
trainers’ self-esteem and anger control values were examined according to the age variable, a statistically significant difference 
was found (p<0.05). The source of the difference was between the 30-39 and 40-49 age groups and the 18-22 age group, and the 
difference was significantly in favour of the 30-39 and 40-49 age groups. We can say that self-esteem levels were higher in older 
trainers than in young trainers. In terms of the anger control variable, however, a statistically significant difference could not be 
found (p>0.05). While the studies made by and show parallelism with our study27,28,29, a statistically significant difference could 
not be found between self-esteem and the age variable in the studies conducted.30,31,32   When we investigated the trainers’ self-
esteem and anger control variables to see whether there was a relationship with the level and length of service variables, no 
significant correlation could be found.  

 
4. CONCLUSIONS AND RECOMMENDATIONS 
       When the relationship between the trainers’ self-esteem and anger control was examined, it was determined that there was 
a significant, negative correlation between the trainers’ self-esteem and anger control. It was concluded that an increase in the 
trainers’ self-esteem enabled them to distance themselves from an angry disposition, whereas a decrease in their self-esteem 
caused them to become more bad-tempered.In conclusion, it was determined that female trainers had higher levels of self-
esteem than male trainers, whereas male trainers had higher levels of anger control than female trainers. It was concluded that 
although trainers in individual sports had higher self-esteem than those in team sports, their levels of anger control were lower. 
It can be said that self-esteem values of older trainers were higher than those of young trainers. It was concluded that as levels 
of self-esteem increased, anger levels decreased. In general, it was concluded that the trainers’ self-esteem levels were 
moderate, while their mean anger ratings were normal. 
 
       1-Various seminars and courses can be organised with the aim of increasing trainers’ self-esteem and anger control. 
       2-The same research can be applied to the same group in different places. 
       3-To enable a different perspective on this research, different variables to those used in the research can be used.  
       4-A seminar related to self-esteem and anger control can be organised by experts with the organisation of youth and sports 
directorates for trainers in the province where they are located.  
       5-Courses on the subject of self-esteem and anger control can be given in sports training departments of universities.  
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ABSTRACT 
This study was conducted to determine the relationship between decision-making styles and cognitive flexibility levels of sports 
science students. The study was conducted using the relational screening model. The population of the study consists of the 
students engaging in sports who are studying at sports sciences faculty of Sakarya University of Applied Sciences and Bartın 
University, and the sample consists of 290 students in sports sciences, including 107 women and 183 men, who are selected by 
the criteria sampling method, which is one of the purposeful sampling methods, from this population. As a data collection tool, 
the “Personal Data Form”, “Melbourne Decision Making Scale” “Cognitive Flexibility Scale” were used. Descriptive statistics, 
Pearson correlation and simple linear regression analyses were applied to the data. According to research results, positive 
significant relationships were found between the levels of cognitive flexibility of the students engaging in sports and self-esteem 
and careful decision-making in decision-making; while negative significant relationships with avoidant, suspensive, and panic 
decision-making. In addition, it has been found that cognitive flexibility positively predicts self-respect and careful decision-making 
in decision-making, however, it negatively predicts avoidant, suspensive, and panic decision-making. Conclusion: Consequently, 
it was concluded that there was a significant relationship between the cognitive flexibility levels and decision-making styles of 
sportspersons; in addition, their cognitive flexibility levels had a significant effect on their decision-making styles. 
 
KEYWORDS: Decision-making style, Cognitive flexibility, Sports science, Student. 
 
INTRODUCTION 
Considering that sport is a concept that requires competition and rivalry, there is a parallelism between making the right 
decision at the right time during the competition by the sportspersons and their ability to make the necessary moves. As a 
matter of fact, the decision-making style of the sportspersons determines the move they will make. In this regard, decision-
making takes an important place in sports, as in many parts of life, such as politics, management, the environment, and school. 
Today, the games in many sports branches are now played in a way both faster and more technical and tactical. The 
sportspersons need to make new decisions in a game due to the changing dynamics of the game during the competition, and the 
unexpected changes, especially in collective sports and in the game system or in rallies1.Decision means consciously choosing 
one of the different possible movements2. Decision making is defined as the process of satisfactorily reduction of doubts and 
uncertainties while making the appropriate choice between options3. The learned habitual response pattern exhibited by an 
individual when confronted with a decision situation is called a decision-making style4. Cognitive flexibility in relation to decision-
making is a condition in which an individual's being aware of the fact that there are suitable options and accessible alternatives 
for every given situation, being willing to be flexible and feeling competent about adapting the situation and being able to be 
flexible5. In cognitive behavioral therapy (CIS), cognitive flexibility is defined as the fact that a person evaluates a situation from 
many different perspectives and then adapts to the requirements of the situation. It is the opposite of dogmatic, rigid, and 
intransigent behavior6. In other words, it can also be defined as an individual's adaptation capacity7. From this point of view, it 
can be said that there is a relationship between decision-making style and cognitive flexibility. Neurologically, it is emphasized 
that Serotonin, called the neurotransmitter in the brain, plays an instrumental role in regulating decision-making functions 
associated with the ventromedial and orbital areas of the frontal cortex. This role of Serotonin is especially evident in the 
decision-making process in choosing which might be the best outcome8. In addition, dopamine, another neurotransmitter, also 
has an important influence in the decision-making process. Because it was stated that the mesocorticolimbic dopamine system 
plays an important role in situations requiring cognitive flexibility in reward-related learning and in adapting behavior to new 
conditions 9,10. In relation to sports, neurogenesis in the hippocampus and lateral cerebral ventricular regions of the brain, i.e. the 
formation of neurons from neural stem and progenitor cells, and furthermore, the fact that exercise plays a very active role in 
this process are known11. The fact that the brain can be reshaped and re-organized throughout life, responding to physical and 
cognitive stimuli, is now widely accepted. In this context, it has been clearly demonstrated that lack of physical and cognitive 
stimuli leads to the deterioration of neurons, especially as age increases [cited by 12]. From this perspective, exercise is very 
important for neurological health. Considering the effect of sports on neurotransmitters, it is known that sports increase central 
nervous system neurotransmitters such as noradrenaline (NA), dopamine (DA), and serotonin (5-HT). Neuradneralin is 
associated with being alert, while dopamine plays a leading role in rewarding motivated behavior. Serotonin, on the other hand, 
is thought to be associated with happiness and well-being13. Considering the effect of neurotransmitters on cognitive flexibility 
and decision-making, serotonin plays an instrumental role in regulating the decision-making functions of the frontal cortex. 
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Dopamine, on the other hand, allows behavior to adapt to new conditions in situations that require flexibility in the 
mesocorticolimbic system in connection with cognitive flexibility. Therefore, the increase in these neurotransmitters with sports 
can have a positive effect on cognitive flexibility and decision-making. In light of this information, the aim of this study is to 
determine the relationship between the decision-making styles of sports science students and their level of cognitive flexibility.  
 
METHOD 
In this section, the explanations about the model of the research, the population and sample of the research, the collection of 
data, the measurement tools and the processes of analyzing the data are provided. 
 
Model of Research 
This research, which examined the relationship between decision-making styles and cognitive flexibility levels of sports science 
students, was designed using the “relational screening model”. Relational screening models are the "research models that aim to 
determine the existence and/or level of co-variation between two or more variables"14. 
 
Population and Sample of the Study 
Sports science students studying at Sakarya University of Applied Sciences and Bartin University constitute the population of the 
study. A total of 290 sports science students, 107 women and 183 men, who were selected by the criterion sampling method, 
which is one of the purposeful sampling methods, from this population and who regularly played sports for at least 1 year, are 
made up of the sample.  
 
Table 1. Percentage and frequency distributions related to demographic characteristics of the students participating in 
the study  
 

Gender (n) % 
Female 115 36.5 
Male 200 63.5 
Years for Engagement in Sports  (n) % 
Between 1 and 5 years 102 35.2 
Between 6 and 10 years 139 47.9 
11 years and above 49 16.9 

 
Table 1 demonstrates the demographic characteristics of sports science students who participated in the research. It is found 
that 36.5% (n=115) of the students are female while 63.5% (n=200) of them are male. Regarding the engagement in sports of the 
students, it is found that 35.2% (n=102) of the students engaged in sports between 1-5 years; 47.9% (n=139) of them between 6-
10 years; and 16.9% (n=49) of them 11 years and above. 
 
Collection of Data 
The data of the study were obtained from the sports sciences students of Sakarya University of Applied Sciences and Bartın 
University in October and December of 2019 - 2020 academic fall semester. Before the data collection process, the students 
were told of the purpose and importance of the study in the classroom.  After the oral explanation, the scale forms were 
distributed to the students who wanted to participate voluntarily in the study and so the data were collected. 
   
Data Collection Tools 
“Personal Information Form”, “Decision-Making Styles” and “Cognitive Flexibility” questionaries are used as the measurement 
tools in the study. Detailed information about measurement tools is described below. 
 
Personal Information Form  
“Personal Information Form” has been prepared by researchers to determine demographic information of the sports science 
students. The personal information form aims to provide information such as students' gender and sports engagement years.  
 
Melbourne Decision Making Questionary (MDMQ I-II)  
The decision-making questionnaire (the "Melbourne Decision Making Questionnaire") was developed by Mann et al.1 in a cross-
cultural study covering six countries to compare the self-esteem and decision-making styles of university students in decision-
making. The measurement tool was adapted to Turkish by Deniz16 in order to determine the decision-making styles of Turkish 
university students and to conduct comparative studies with other country students. The Melbourne Decision Making 
Questionnaire consists of two parts. Part I: Aims to determine self-esteem (self-confidence) in decision making. It consists of six 
items and three items (2, 4, 6) are scored reversely. The “True” answers given to the scoring items is scored with 2 points, the 
“Sometimes True” answer is scored with 1 point, and the “Not True” answer is scored with 0 point. The maximum score can 
be taken from the questionnaire is 12. High scores indicate high self-esteem in decision making. Part 2, on the other hand, 
consists of 22 items and measures decision-making styles. It has four sub-factors 16. The sub-items of the factor are as follows. 
 
1. Careful Decision-Making: 2, 4, 6, 8, 12, 16.  
2. Avoidant Decision Making: 3, 9, 11, 14, 17, 19.  
3. Suspensive Decision Making: 5, 7, 10, 18, 21.  
4. Panic Decision Making: 1, 13, 15, 20, 22.   
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As a result of the study, the Cronbach Alpha reliability coefficient of the measurement tool was found to be .62 for self-esteem 
in decision-making; .66 for careful decision-making; .72 for avoidant decision-making; .71 for suspensive decision-making and .63 
for panic decision-making.  
 
Cognitive Flexibility Questionnaire 
The “Cognitive Flexibility” questionnaire used in the scope of the study was developed by Bilgin17. The questionnaire consists of 
19 items. Questionnaire items consist of adjective pairs (e.g., “I can, I can not”, “I am successful, I am unsuccessful”). The scores 
obtained from the questionnaire range from 19 to 95.  The increase in the scores obtained from the scale suggests that the 
individual is getting closer to cognitive flexibility. In reliability studies on the scale, the Cronbach Alpha coefficient found for the 
entire questionnaire to be .9217.  As a result of the study, the Cronbach Alpha reliability coefficient of the measurement tool is 
found to be .93.  
 
Analysis of the Data 
The data collected from students were individually checked and transferred to a computer environment to prevent possible 
coding errors and make them ready for analysis. The data was tested for normality before being analyzed. In the normality test, 
skewness and kurtosis values of the data were examined. As a result of the statistical operation, the data is determined within 
the range of -2>....<+2. Evidence can be presented that these determined values correspond to the normal distribution18. 
Parametric tests were preferred because the data showed normal distribution. Descriptive statistics, person correlation and 
regression technique were used in the evaluation of the data. Significance level is taken as .05. The data is analyzed using SPSS 
software package.  
 
FINDINGS 
 
This part of the study includes statistical analyses and interpretations of the data obtained within the scope of the study.  
 
Table 2. Results of the relationship between cognitive flexibility and decision-making styles of students participating in 
the study 

 Self-Esteem in 
Making Decision 

Careful  
Decision-Making 

 
Avoidant 
Decision 
Making 

Suspensive 
Decision Making 

Panic 
Decision 
Making 

Cognitive 
Flexibility  

r .33 .19 -.31 -.23 -.38 
p .00** .00** .00** .00** .00** 

 
Table 2 includes the pearson correlation analysis, which shows the results of the relationship between cognitive flexibility and 
decision-making styles of sports science students. As a result of the analysis, it is determined that there is moderate significant 
relationships in positive direction (r=.33) between cognitive flexibility and self-esteem in decision making, low significant 
relationship in positive direction (r=.19) between cognitive flexibility and careful decision making, moderate significant 
relationships in negative direction between cognitive flexibility and panic decision-making (r=-.38) and avoidant decision-making 
(r=-31), low level significant relationships in negative direction between cognitive flexibility and suspensive decision-making (r=-
23).  
 
 
Table 3.  Simple linear regression results on how cognitive flexibility of the students participating in the study predicts 
their decision-making styles 
 

Dependent Variables B. Std. Error β t R R2
adj F 

Self-Esteem in Making Decision .06 .01 .33 5.89* .33 .11 34.74 
Careful Decision-Making .03 .01 .19 3.38* .19 .03 11.37 
Avoidant Decision Making .07 .01 .31 -5.62* .31 .10 31.59 
Suspensive Decision Making .04 .01 .23 -4.03* .23 .05 16.26 
Panic Decision Making .07 .01 .37 -6.87* .37 .14 47.15 

p<.05                                                          Independent Variables = Cognitive Flexibility 
 
Table 3 contains five simple linear regression analysis results to determine whether sports science students' cognitive flexibility 
predicts their decision-making style. According to the results of the analysis, it was found that cognitive flexibility significantly 
predicts decision-making styles. It is determined that cognitive flexibility explains self-respect in decision-making by 11%; careful 
decision-making by 03%; avoidant decision-making by 10%; suspensive decision-making by 5%, and panic decision-making by 14%.  
 
DISCUSSION  
This study was prepared to determine the relationship between decision-making styles and cognitive flexibility levels of sports 
science students. In this part of the study, it is aimed to discuss the relationship between the cognitive flexibility levels and 
decision-making styles of students and how their cognitive flexibility affect their decision-making styles. 
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As a result of the analysis conducted to determine the relationship between cognitive flexibility and decision-making styles, it 
was concluded that as cognitive flexibility increases, there is an increase in self-respect and careful decision-making, the lower 
dimensions of decision-making styles, and a decrease in the dimensions of avoidant decision-making, suspensive decision-making, 
and panic decision-making. The reason for this result can be explained as follows. Cognitive flexibility is defined as the ability of 
the mind to change its perception of events depending on changing environmental conditions. The individuals who have this 
ability exert themselves and have the characteristics of being able to change their negative thoughts with relatively positive or 
harmonious thoughts, discover new ways to solve problems and feel competent in this regard19. Based on this point, the 
individuals with cognitive flexibility are willing to try new ways in communicating, adapt behaviors to meet contextual needs 
when they encounter situations that occur for the first time20. In this context, the individuals who are cognitively flexible rely on 
their ability to act effectively. As a matter of fact, self-sufficiency is the most important building block of cognitive flexibility. In 
addition, even if the individual is aware that there are other alternative behavioral options in any situation and is willing to be 
flexible, he/she must believe that he/she has self-confidence in order to show the desired behavior. As a result, the fact that the 
individuals with a cognitive structure achieve positive results due to the decisions made by thinking about appropriate 
alternatives in the face of a situation can increase the individual's self-esteem and careful decision-making in the decision-making 
process as reducing avoidant decision-making, suspensive decision-making and panic decision-making. As a matter of fact, a 
flexible structure requires pressing the problems, looking for ways to solve them, and not making sudden decisions. Considering 
the effect of sports on neurotransmitters, it is known that exercise causes an increase in neurotransmitters called serotonin and 
dopamine, which are effective in the brain's cognitive flexibility and decision-making processes. Serotonin is an important 
monoamine neurotransmitter found in the central and peripheral nervous system of mammals21. Today, it is known that it plays 
an active role in cardiovascular system, central nervous system and gastrointestinal system. Dopamine, on the other hand, has 
the roles and functions of controlling movement and behavior, supporting memory, attention, learning and understanding, 
balancing sleep and mood [cited by 22]. Due to the increase in these neurotransmitters, it can be said that cognitive control, 
which occurs in the way of the brain's decision-making process and strategies, becomes important in long-term activities23,24. In a 
literature review regarding the outcome obtained, no research examining the relationship between cognitive flexibility and 
decision-making styles of individuals engaged in sports was found. Looking at similar research, Bilgiç and Bilgin25 concluded that 
as cognitive flexibility levels increases, logical decision-making scores also increases, but as cognitive flexibility levels increases, 
impulsive, dependent and indecisive strategy scores decrease.As a result of the analysis conducted to determine the impact of 
students' cognitive flexibility levels on decision-making styles, it was concluded that cognitive flexibility has a significant impact on 
self-esteem and careful decision-making in decision-making, and that it has a negative significant impact on avoidance, suspensive, 
and panic decision-making. In other words, as cognitive flexibility increases, the individual's level of avoidance, suspensive and 
panic decision-making decreases. As for the result, the following explanation can be made. Cognitive flexibility means creating 
new solutions to the problem encountered, making decisions by minimizing the negative aspects of the events. In this respect, 
the individuals who are aware of alternatives and options in the face of unexpected situations are cognitively more flexible than 
those who are not. The individuals with high levels of cognitive flexibility are aware of the feelings and thoughts of others. 
According to Ellis and Dryden26, a person has a number of criteria for maintaining his psychological health, such as caring for 
himself and society, tolerance, self-orientation, accepting uncertainties, participation, self-acceptance, taking risks, realistic 
expectations, high frustration threshold, and handling his own responsibility, and one of these criteria is flexibility. Accordingly, 
healthy and mature individuals tend to be more flexible in their thinking and they exhibit an approach that is open to change, 
non-inflexible, and pluralistic in their view of other people. They do not set strict rules for themselves and others, because 
adhering to strict, biased and unchangeable rules will make it difficult to be happy. As a matter of fact, the flexibility of cognitive 
processes increases the likelihood that negative emotions will be felt less27. As a result, being cognitively flexible enables an 
individual to have high self-esteem and be solution-oriented rather than avoiding the problem when he/she faces with an adverse 
situation, and also prevents him/her from making avoidant, suspensive, and panic decisions. Five decision-making styles were 
defined in the decision-making style distinction made by Mann, Harmoni, and Power28. These are; Self-confident; the individual 
trusts his/her decisions and is optimistic, vigilance; the individual thinks about every option before making decisions, panic; the 
individual expresses that he/she is nervous and stressed during the decision-making process, cop-out; the individual postpones 
the decisions, complacency; the individual cannot solve the problem and follows others. In this case, considering the 
characteristics of people with cognitive flexibility, they are listed as being aware of options for the problem, able to effectively 
cope with unexpected and difficult situations, able to produce alternative ideas, and willing to adapt to new situations29, 30, 5, 31. At 
the same time, these people can be assertive, responsible, interested, able to explain the meaning of their experiences by 
considering themselves adequate in interpersonal relationships, and they are willing to try new ways of communication and adapt 
to meet needs when faced with unusual situations20. In this context, it is possible to say that cognitive flexibility has a significant 
impact on decision-making styles. Evaluating the outcome from the point of view of sports, it is known that sports cause an 
increase in serotonin release in the decision-making areas of the brain and dopamine release in the hypothalamus region. There 
are two mechanisms by which physical activity increases brain serotonin. First, motor activity increases the rate and frequency of 
neuronal firing of serotonin in the brain, causing an increase in its release and synthesis. Second, regular exercise increases the 
level of tryptophan, i.e. the amino acid used in the production of serotonin, in the brain22. Considering the effect of dopamine, 
cognitive processes are of great importance, especially in terms of executive functions. The changes in dopamine levels can 
negatively affect these functions32. For this reason, an increase in serotonin and dopamine levels with the engagement in sports 
can positively affect a person's healthier cognitive structure and decision-making processes.  
 
CONCLUSION 
The literature review indicated that there is no research examining the effect of the cognitive flexibility levels of individuals 
engaging in sports on their decision-making style. Consequently, it was concluded that there was a significant relationship 
between the cognitive flexibility levels and decision-making styles of sportspersons; in addition, their cognitive flexibility levels 
had a significant effect on their decision-making styles. It is recommended that the researches with larger sample groups as well 
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as the researches to determine the relationship of decision-making and cognitive flexibility with sports branches are carried out 
in the future studies.  
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ABSTRACT 
 
The main purpose of this study is to examine the effect of personality traits on stadium marketing and customer satisfaction in 
stadiums. As for the data collection technique applied in the research, the e-questionnaire method that prepared on the internet 
was used. Two scales were used in practice. In the first stage, personality traits scale was applied to determine the personality 
traits of the participants. Secondly, the stadium marketing and customer satisfaction questionnaire consists of four dimensions. 
The scope of the study was limited to university students. A total of 377 students, who continue their education and training in 
different departments, participated in the research. The reliability and normality analyzes required in the analyzes applied in the 
study were made. Regression analysis and independent sample t-test, which are parametric due to the normal distribution, were 
applied in the study. According to the analysis results obtained in the study, there is a high level of positive relationship between 
personality traits and stadium marketing and customer satisfaction but it is not statistically significant.  
 
 
KEYWORDS: Stadium Marketing, Personality, Event Marketing, Customer Satisfaction 
 
INTRODUCTION 
 
The concept of sports marketing was first used in Advertising Age magazine in 1978 and has gained significant influence in 
marketing terminology since then. The winds of change blowing in the world have influenced sports as well as many other fields, 
and paved the way for the conclusion of this development. Therefore due to its high impact potential, sports not only contained 
this effect within itself, but also mediated the change of many areas that interact with it.10 This effect has a unique place in the 
human psyche. For example, FC Barcelona and Real Madrid match, the two most successful teams of La Liga, means more than a 
football competition.20 The statements made in this direction show that the scope of sports marketing under the roof of sports 
economy is wide and this is made up of many stakeholders. One of these stakeholders is stadium marketing. Production activity 
is not an expression used only for the production of goods, but also for the production of the service. In this respect, the 
concept of stadium is a sports field equipped to produce sports services. Sports services carried out both nationally and 
internationally are an economical product. Stadiums, on the other hand, are of vital importance in ensuring the continuity of 
these services as well as performing them. Blann4, argued that sports businesses can only deliver their products to their target 
audience with such marketing organizations. The "game" is accepted as the main product, as it is a game based on matches, 
competitions or activities held in stadiums. But there are also helpers who assist in the marketing of this basic product. Many 
factors such as shows during breaks and breaks before the game starts, food and beverage sales, individual activities contribute 
to this process. In this case, two features of stadium marketing emerge. While the marketing of sports products structured in 
stadiums is considered as the first feature, the marketing of sports goods and services and other products that support the 
marketing of these goods and services is considered as the second feature. So the essence of the statement here is based on the 
marketing of sports and marketing through sports.10  
 Another subject that forms the backbone of the study is personality traits that have a significant influence on consumer 
behavior. 
• Why do some people like to watch sports that involve physical contact (rugby, boxing), while others prefer to watch sports 

that do not involve physical contact (volleyball, swimming)? 
• Why do some people like to participate in individual sports while others prefer team sports? 
• Why do some people like to do sports indoors, while others prefer outdoors? 
The purpose of this experimental study designed on stadium marketing, which is a subtitle of sports marketing, is to examine the 
effect of personality traits, which are psychological factors in stadium marketing. After the introduction part, the conceptual 
framework of the study is given. Subsequently, researches on this subject were scanned. In the methodology part of the study, 
the research design was created, the experimental study design was constructed and the variables were made ready for use. As 
data, university students were used because they actively participate in sports activities in stadiums, as well as being good sports 
followers and displaying different psychological characteristics. The obtained findings were analyzed using SPSS 20 package 
programs and non-parametric tests, and analysis results were interpreted. As a result, it has been determined that there is no 
relationship between consumer characteristics and stadium marketing. In this direction, the limitations of the study were also 
mentioned and suggestions were made for future research on this subject. 
 
LITERATURE 
 
Stadiums are examined under two main headings according to their geometric forms and spatial order. According to their 
geometric forms, stadiums are lined up as horseshoe, oval and rectangular stadiums, while stadiums are divided into open and 
closed stadiums according to their spatial order. For example, rectangular stadiums are specially designed for football.  Even 
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recently, stadiums are being built partially or fully closed.18 When it comes to stadium, it is quite natural that football comes to 
mind first. Because the fact that football first started in Europe in the 19th century and spread to the whole world over time, 
brought it far ahead of other sports types and ended the incarnation of stadiums that serve football. Victoria Ground Stadium, 
which was completed in 1878 in England, is an example only as it was allocated for the use of football.9 Apart from sportive 
activities, today's stadiums have become venues where the audience can spend more time in line with the expectations and 
needs, which is the main subject of this study. The fact that athletes and spectators become a market element, sporting activities 
turn into a more entertaining show, hosting organizations such as concerts and cultural activities other than competitions made 
stadiums look like workplaces.12-31 These statements clearly reveal that stadiums are now a completely commercial commodity 
and explain how reasonable it is to associate with marketing. The concept of "Sports World" by Smith, his approach to sports in 
a more holistic way, expressing that participation in sports is an institutional action rather than an individual, is tailored for this 
discourse.29 The phrase "holistic" should be underlined, because sports directly affect their immediate surroundings as well as 
indirect effects on their distant environment. For example, when a new stadium is built, tens of thousands of people will spend 
millions to watch this competition. But the city where the match will be played approaches the issue from a broader perspective. 
Because the hotels, facilities, restaurants and workplaces in that city will do more business, more employment will be provided 
and in short, the local economy in particular will gain the macro economy in general. Thus, people whose income increases, by 
spending these earnings at other points, create a "multiplier effect" in the economy.23 In the study on the subject, it was 
concluded that with a new stadium, team earnings increased and income increased.26 This situation can be explained with the 
following basic profit function as follows: . Notations in the function; income, matches won, age of the 
facility where the team plays, independent expenses and dependent expenses. The income increases with the competitions won, 
but on the other hand, the income decreases with the age of the facility where the home team plays.The concept of personality 
has been defined in various ways in the literature.7-24 The American Psychological Association defines personality as 
“psychological qualities that affect an individual's explicit and latent behavior patterns over time and in different situations.” 
These psychological traits usually point to different personality traits such as behavior. Consequently, personality reflects 
individual differences, is consistent and persistent, and may change under certain circumstances and influences.17 Based on this 
definition, it can be said that researchers see personality as a whole, affecting the physical and psychological processes of the 
individual, with more dynamic and harmonious characteristics.27 Since many factors affect personality development, this has 
yielded researchers to develop various models and theories on the subject.27Studies on personal factors in stadium marketing 
have been examined in the study literature. As a result of the investigations, the number of studies examining the effect of 
personal factors on stadium marketing is quite limited in the literature, since stadium marketing is a sub-title of sports marketing 
and its scope is narrow.  In this respect, the present study is important in filling this gap in the literature. Therefore, while 
reviewing the literature, stadium marketing has been included under the title of sports marketing.It is understood that the 
studies are carried out by focusing on a dual distinction between those who participate in sports and the audience in line with 
the concept of consumer in sports.5-17-22 In the fiction of the literature, firstly sports fans and sports audiences were included, 
and then sports participants. Although there are opinions suggesting that personality has no connection with participation in 
sports and being a spectator, research reveals that such a relationship exists. A study that highlights the relationship between 
sports participation and personality was conducted by Partners. According to the study, golfers describe themselves as 
responsible and self-confident, with strong family ties, harmonious and intelligent. Although it is a game with a predominant 
individual aspect, it is also among the results that players see themselves as team players.28The relationship between sports 
audience and personality traits has been examined by Chen.8 In the research, it has been suggested to include personality traits 
and motivations as predictors to better understand the fan's behavior on social networking sites. A similar study was conducted 
by Kim et al.22 According to the results of the research, it was determined that the relationship between the differences in 
consumption behavior of sports social network sites and personality is more evident. Previous studies on sports fans and 
audiences have divided sports fan types into demographic,21 psychographic16 and behavioral15 sections. However, sports 
management in the academic field mostly focused on demographic variables. Over time, this understanding in the literature has 
changed and only the use of demographic factors has been criticized for inefficient predictability of future purchasing behavior.11 
This has enabled more complicated methods to be used by combining impulsive, demographic and behavioral data for a more 
effective segmentation basis. The mentioned developments in the literature reflect how important segmentation is in developing 
and maintaining relationships with heterogeneous sports consumer groups.Most personality studies in the field of sports are 
related to sports participation2 and brand personality practice.33 The most widely used personality scale in the literature is the 
Five-Factor Model or Big-Five.19 According to this model, human personality is evaluated under five basic dimensions: 
neuroticism, extraversion, open minded to experience, acceptability and conscientiousness.13 Mowen,25 found that 62 percent of 
the variance in sports participation can be estimated by basic personality traits. Another way to be a consumer in sports is to 
participate in sports. In this respect, people whose profession is related to sports are also sports consumers. Vealey,32 
emphasized that personality is important in achieving an effective sports performance, but many researchers argued that this 
relationship did not yield significant results. However, Vealey,32 contradicts with Allen et al.,2 in a related analytical study on 
athlete personality profile, changes in personality and sports performance development, and personality differences between 
athletes and people who do not do organized sports.  
 
MATERIALS AND METHODS 
 
In this section, necessary information about the methodology of the study is given. Accordingly, information about the purpose 
of the research, information about the method and scope and the limitations of the research are given, respectively.The main 
purpose of this study is to examine the effect of personality traits on stadium marketing and customer satisfaction in stadiums. 
Within the scope of the study, a sub-purpose was determined for personality traits, stadium marketing and differentiation of 
customer satisfaction in stadiums according to the men and women who made the evaluation. Considering the studies in the 
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literature, no similar studies were found for this purpose. It is concluded that the study will guide future studies.As for the data 
collection technique applied in the research, the e-questionnaire method that prepared on the internet was used. Two scales 
were used in practice. The personality scale developed by Benet - Martinez and John3 and adapted into Turkish by Sumer and 
Sumer30 was used. The scale is in five-point Likert type (1: strongly disagree, 5: strongly agree) with 44 items.30The second, 
stadium marketing and customer satisfaction survey6 consists of four dimensions. The first part of the stadium marketing and 
customer satisfaction survey includes 17 statements about the physical characteristics of the stadiums, the second part includes 
14 statements regarding the services and facilities offered in stadiums, 13 statements regarding sociocultural activities in 
stadiums, and finally 19 statements regarding the information of the evaluator. High reliability was determined as, 675 for the 
personality scale used in the study and, 866 for the stadium marketing and customer satisfaction scale. Participants in the study 
were asked questions about 5-likert in the personality scale, 5-likert in the first and second parts in the stadium marketing and 
customer satisfaction scale, yes and no in the third part, and the information of the evaluator in the last part.The scope of the 
study was limited to university students. A total of 377 students, who continue their education and training in different 
departments, participated in the research. An ethics committee report was received from the relevant university. The analysis of 
the data obtained through the research was carried out with the SPSS 22 package program. The reliability and normality analyzes 
required in the analyzes applied in the study were made. Regression analysis and independent sample t-test, which are 
parametric due to the normal distribution were applied in the study. 
  
RESULTS 
 
Information on the demographic characteristics of the participants, which is the first of the results, is given in Table 1. 
 

 
Table 1 
Demographic information of the participants 
 
 Variables N % 
Gender Male  147 39 

Female  230 61 
Income status (Turkish Lira, TL) 500 TL - 1000 TL 286 75,9 

1001 TL - 1500 TL 36 9,5 
1501 TL - 2000 TL 23 6,1 
Above 2001 TL 32 8,5 

Do you enjoy playing football? Yes 178 47,2 
No  199 52,8 

Do their preferences for going to stadiums change depending on 
where the match is held? 

Yes  293 77,7 
No  84 22,3 

Do the hours of the match affect the frequency of going to the 
match? 

Yes  307 81,4 
No  70 18,6 

Does the fact that the place where the match is held is natural 
grass affect the pleasure of watching? 

Yes  237 62,9 
No  140 37,1 

Does the stadium's seat heating affect the frequency of going to the 
match? 

Yes 302 80,1 
No  75 19,9 

Does having playgrounds where you  
 
 
can leave your children in stadiums affect the frequency of your 
spouse and child coming to the match? 

Yes  312 82,8 
 
No  

   
   65 

 
    17,2 

Should the stadium seats be all numbered? Yes  336 89,1 
No  41 10,9 

Does the fact that the stadiums are covered affect the frequency of 
coming to the match? 

Yes  280 74,3 
No  97 25,7 

Are football-related organizations 
promoted enough? 

Yes  151 40,1 
No  226 59,9 

Do you think your ticket is worth the money you paid? Yes  202 53,4 
No  175 46,4 

How many years have you watched football matches in stadiums? 0 – 5 years 329 87,3 
6 – 10 years 41 10,9 
11 – 15 years 0 0 
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16 years over 7 1,9 
How often do you watch football matches in stadiums? Once a week 28 7,4 

Every two weeks 21 5,6 
Every three weeks 16 4,2 
Once a month and 
over 

312 82,8 

The name of the stadium where you watch football matches? Konyaspor stadium 235 62,3 
Other 142 37,7 

Which team do you support ? Galatasaray  136 36,1 
Fenerbahçe  102 27,1 
Beșiktaș  65 17,2 
Trabzonspor  1 ,3 
Konyaspor  39 10,3 
Other  34 9 

 
Table 1 includes the demographic information of the participants who made the evaluation. Looking at the data in Table 1, 
individuals participating in the study are seen as 147 (39%) male and 230 (61%) female participants. When looking at the 
information about the income status, respectively, 75.9% is between 500 TL - 1000 TL, 9.5% is between 1001 TL - 1500 TL, 
6.1% is between 1501 TL - 2000 TL and finally 8.5% has an income above 2001 TL.When Table 1 is examined, the responses of 
the participants to the questions posed by the scale used are 47.2% of the first question yes, 52.8% of them no, 77.2% of the 
second question yes 22.3% of them no. The 3rd question is 81.4% yes 18.6% yes, 4th question 62.9% yes, 37.1% no, 5th question 
80.1% yes 19.1% no While 82.8% of the 6th question answered yes, 17.2% answered yes, while 89.1% of the 7th question 
answered yes, 10.9% answered no, while the rate of those who answered yes in the 8th question was 74.3%. Those who 
answered no are seen as 25.7%. Considering the data of the 9th question, 40.1% answered yes and 59.9% no, while 53.4% 
answered yes in the 10th question, and 46.4% answered no. Looking at the next questions, the 11th  question is "How many 
years have you watched football games in stadiums?" 87.3% of those who watched for 0 - 5 years, 6 - 10 years were 10.9%, while 
those who watched for 16 years or more received 1.9%.In the twelfth question, "How often do you watch football matches in 
stadiums?" Considering the answers given to the question, 7.4% replied that they watch the matches once a week, 5.6% every 
two weeks, 4.2% once every three weeks, and finally 82.8% once a month or more.  "13. Name of the stadium where you watch 
football matches?" 62.3% of the question was Konyaspor stadium, while the rate of other answer was 37.7%. Apart from the 
questions in the last scale used, "14th Which team do you support?" it is seen that the responses given respectively are 36.1% 
Galatasaray, 27.1% Fenerbahçe, 17.2% Beșiktaș, 3% Trabzonspor, 10.3% Konyaspor, while the other answer rate is 9%. 
 
Table 2 
Comparison of personality traits and stadium marketing and customer satisfaction according to the gender of the 
participants 
 

Scales Gender N X SS T P 

Personality Male 147 3,2826 ,25983 ,269 ,788 

Female 230 3,2753 ,25689 

Stadium marketing and customer 
satisfaction 

Male 147 2,6642 ,28585 ,510 ,610 

Female 230 2,6490 ,27828 

 
When Table 2 is examined, there is no significant difference between men and women in terms of personality traits in the scale 
for determining the personality traits of men and women (T:, 269, p <0.005). At the same time, according to the scale that 
determines personality traits, it is seen that the answers given by men to the questions (Xavg: 3,282) while the answers given by 
women (Xavg: 3,275). Besides, there is no significant difference between men and women in the scale on stadium marketing and 
customer satisfaction (T:, 510, p <0.005). At the same time, according to the stadium marketing and customer satisfaction scale, 
it is seen that the answers given by the men to the questions (Xavg:  2,664), while the answers given by the women (Xavg:  2,649). 
 
Table 3 
Regression Analysis results on the prediction of personality traits on stadium marketing and customer satisfaction 
 

Model Unstd.Coefficients Std.Coefficients t Sig. 
B Std.Error Beta 

1 Constant 2,716 ,185  14,674 ,000 
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Pers. Chrstc.  -,019 ,056 -,017 -,331 ,741 
    R = ,017; R2 = ,000; F = ,110 
   Unstd. Coefficients: Unstandardized Coefficients; Std. Coefficients: Standardized Coefficients; Std. Error: Standart Error;  
  Pers. Chrstc.: Personality characteristics 
 
When Table 3 is examined, there is a high level of positive relationship between personality traits and stadium marketing and 
customer satisfaction. However, this relationship is not statistically significant (R:, 017, R2:, 000, p <0.05). According to Table 3, 
personality traits variable constitutes 0% of the total variance of the stadium marketing and customer satisfaction data of the 
subjects. According to the T-test results regarding the significance of the regression coefficient, it is seen that personality traits 
do not have a significant effect (T: -, 331, p <0.05). Looking at the regression analysis table in Table 3, it is possible to say that 
personality traits have a "-, 019" effect on stadium marketing and customer satisfaction according to the data in the table. The 
regression equation to be created in line with these data;  
Personality Traits= -,019*Stadium Marketing and Customer Satisfaction +2,716. 
 

DISCUSSION 
 
According to the analysis results obtained in the study, there is a high level of positive relationship between personality traits 
and stadium marketing and customer satisfaction. However, this relationship is not statistically significant. According to the t-test 
results regarding the significance of the regression coefficient, it is seen that personality traits do not have a significant effect. 
According to the results of this analysis, it was revealed that the personality traits were not related to the situations people 
encountered in stadiums and the issues they experienced in terms of satisfaction. In other words, it is concluded that stadium 
marketing and customer satisfaction do not have a direct impact on the work to be done in line with the personality traits, 
therefore, improvements related to other parameters should be made in the arrangements and works in stadiums according to 
personality characteristics.32-33Looking at some of the findings in the research, according to the answers given to some questions 
asked to the participants on stadium marketing and customer satisfaction, do the preferences of going to the stadiums change 
according to the place of the match? 77.7% yes answer to the question, Does the time the match is played affect your frequency 
of going to the match? The answer is 81.4% yes to the question, Does the fact that the stadium seats can be heated affect your 
arrival frequency? The answer is yes with a rate of 80.1%. Does the presence of playgrounds in the stadiums where you can 
leave your children affect the frequency of your spouse and child coming to the match? As for the question of 82.8% yes, should 
all stadium seats be numbered? The answer is yes as 89.1% to the question, Does the fact that the stadiums are covered affect 
your arrival frequency? 74.3% yes answer, Are football-related organizations well-promoted? 59.9% answered no to the 
question, How many years have you watched football matches in stadiums? How often do you watch football matches in 
stadiums, with a rate of 87.3% for 0-5 years? In the question, the rate of once a month and above was determined to be 82.8%. 
The interpretation to be made in line with these findings is that although the rate of going to stadiums between 0-5 years is likely 
to be high considering that the participants are university students, the personality traits are not effective in line with the data 
obtained in the research, but according to the answers received in line with the questions asked, the participants It is seen that 
the time, location, accessibility, physical properties of the stadiums are at an important point in increasing customer satisfaction.2-

5 In addition, it has been determined that the sports organizations in the country in terms of promotion are seen as inadequate 
by the university students, the most important young segment, who do not make the necessary promotion. 
 

CONCLUSION 
 
Stadium marketing is a sub-title of sports marketing and its scope is narrow, causing some difficulties in terms of resources in 
the literature. Especially, this limitation was felt more in relation to personality traits. On the other hand, the study practice was 
designed for university students as they are both good sports spectators and active sports participants, and a university was 
chosen as a sample. Therefore, the result of the study connects university students involved in experimental design. In addition, 
diversification of demographic characteristics (age, educational status, occupation, etc.) will yield different results. Personality is 
an important factor in sports performance. For future research proposals, more research is needed to reveal important details 
of this relationship by relating it to other factors. In addition, although there are studies related to sports participation and 
personality traits,1 states that critical studies are needed on this subject. According to Aidman, while personality affects long-
term success, it is not related to short-term success. On the other hand, although studies are carried out on the common 
personality traits of athletes who have achieved important performances, this gap is still noticeable.14 Studies to eliminate this 
gap will support the literature. Finally, since there are very limited studies in which the personality traits of sports audiences are 
related, the future studies will contribute to the elimination of this constraint.  
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ABSTRACT 
This study aimed to determine the effect of aerobic exercise applied to participant with autism spectrum disorder (ASD) on 
some blood parameters. Based on this aim, a 13-year-old male with diagnosed autism spectrum disorder and who had not 
participated in any exercise program before was applied a total of 40 hours of the exercise program for 5 days a week for 8 
weeks, and after this program, the effects of some blood parameters were investigated. The single-subject case analysis method, 
one of the scientific research techniques, was used in the study, and the pre-test and post-test modelling of the individual 
participating in the exercise program was performed. In the research, it was found that a positive relationship was observed 
between liver enzymes and exercise as ALT; Pre-test: 10.2 U/L Post-test: 20 U/L, AST; Pre-test: 28 U/L, Post-test: 33 U/L. 
Sodium; Pre-test: 120 mmol/L Post-test: 140 mmol/L Urea; Pre-test: 38 mg/dL, Post-test: 27 mg/dL, Uric Acid; Pre-test: 4.7 
mg/dL, Post-test: 4.9 mg/dL in this reference range where toxin values were examined, it was determined that exercise had 
beneficial effects. Moreover, it was found that exercise had a positive effect mostly on thyroid hormone values as T3; Pre-test: 
5.82 pg/mL Post-test: 4.99 pg/mL, T4; Pre-test: 13.96 pg/mL, Post-test: 10.82 pg/mL TSH; Pre-test: 5.01 mU/L Post-test: 4.8 
mU/L. As a result, an eight-week aerobic exercise program applied to a participant with autism spectrum disorder and had a 
positive effect on the thyroid values of the participant. 
 
Keywords: Autism, Blood Parameters, Aerobic Exercise 
 
INTRODUCTION 
 
Pervasive developmental disorder (PDD) can be defined as a neurological disorder that causes a delay in the developmental 
stages of multiple basic functions such as communication and socialization, and through all types of PDD can be diagnosed up to 
the age of three, social, communication and interaction problems can observe in individuals. Generally, parents notice this 
situation with problems such as not being able to play games with their children's peers, inability to initiate communication and 
largely delay in language development.Pervasive Developmental Disorders (PDD) is a term that includes a disorder associated 
with difficulties in social interaction, emotional confusion, abstract and concrete communication, and symbolic game .15  The 
diagnoses of autistic disorder, Asperger syndrome, and common developmental disorder (PDD-NOS), which are among the 
pervasive developmental disorder group, describe conditions in which mild to severe disability and impairment are observed in 
three areas: social interaction, communication, and limited and repetitive behaviours.11The terms "Autism" and "Autistic" are 
derived from the Greek word "otos" that have meanings of "self, essence, self-like". The definition of autistic disorder was first 
made by the American child psychiatrist Leo Kanner in 1943. In this definition, the term "Autistic Disorder of Emotional 
Attachment" was used for the first time.15Although it has been a long time since the concept of autism defined by Leo Kanner in 
1943, it is still confronted with unknowns and many unidentified situations. Many studies and numerous researches have not 
been sufficient to fully describe the cause of autism. The fact that education programs applied to participant with autism reflect 
different results in each participant and this supports that autism is a complex phenomenon.Behavioural problems in autism can 
generally be divided into two types: externalized behaviours and internalized behaviours. Externalized behaviours are generally 
determined by the presence of one or more of the situations such as denial of duty, verbal aggression, physical aggression, 
aggression towards other persons or physical property, and self-harm. Externalized behaviours are defined as behaviours that 
can be clearly distinguished in the educational environment and are negatively evaluated by the society. Cognitive Rigidity 
(difficulty in changing mental expectations), obsessive thought patterns, problems with unmet expectations, and one or more of 
the problems related to changes in routines .4  Internalized behaviours may occur with developmental or behavioural problems 
such as anxiety disorder, attention deficit and hyperactivity, depression, learning disorders, mental disorder and obsessive 
behaviours in individuals with ASD. As the name suggests, internalized behaviours are internal to the person. In other words, 
those are situations where internal problems do not appear outside. Internalized behaviours can be a major obstacle for the 
individual who experiences them. As a result, internalized behaviours are often not recognized unless they exert negative effects 
by being reflected in them. However, waiting for the behaviours to reflect outside harms the child's self-esteem .5In addition to 
the psychological and social problems in autism as developmental and behavioural, there are also physiological problems. Obesity 
problems are experienced especially due to sedentary life and thyroid disorder. Moreover, insulin resistance in individuals, 
hormone disorders, vitamin deficiencies, intestinal microbiota problems and problems in the kidneys are among the problems 
with toxic accumulation.It is necessary to evaluate the concept of exercise separately from physical activity and sports. Exercise, 
unlike physical activity, is accompanied by a regular program and aims at treatment, rehabilitation, physical and mental recovery. 
The difference from the concept of sports is that it does not include performance, without the need to struggle and to increase 
the power of success and there are no expectations such as increasing the power of success.Exercise types are basically divided 
into three groups as aerobic, muscle strengthening and stretching exercises. Aerobic exercise can be defined as rhythmic and 
dynamic movements in which large muscle groups’ work. It can affect stamina and resistance in the body. Strengthening 
exercises are exercises that increase the strength and endurance of the muscle by applying resistance. Stretching exercises are 
applied with external and internal force to increase muscle flexibility or the rate of motion of the joint, increasing the mobility of 
the connective tissue and extending the muscle fibers.2 
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In addition to the sociological and psychological dimensions of exercise in autism, it is known that it helps to regulate the 
physical changes caused by the individual's sedentary life and the desire to overeat. In this study, the physiological importance of 
exercise in individuals with autism spectrum disorder will be emphasized. 
 
METHOD 
Research Method 
The case analysis method, one of the scientific research techniques, was used in the study, and the pre-test and post-test 
modelling of the individual participating in the exercise program was performed. 
 
Universe and sample 
This study was carried out with a 13-year-old male with autism spectrum disorder, 1.53 cm in height and 55 kg body weight, 
living in Bartın, who was thought to represent the universe rather than the entire universe. He was diagnosed with autism 
spectrum disorder at the age of 2, and the he was receiving special education support since the age of 3. However, he was never 
participated in an exercise program before. It was determined that he was obese and overweight due to his sedentary life. 
In terms of the validity and reliability of the research, the education he had except from the research and received research 
subjects during were evaluated separately. Besides, no participant nutrition program was applied and the participant continued 
his routine nutrition. 
 
Data Collection 
In the study, 8-week aerobic exercise was applied to the participant for data collection. The applied exercise program includes a 
total of 40 hours, 1 hour a day, 5 days a week. In Bartın State Hospital, the participant had ALT, AST, Sodium, Urea, Uric Acid, 
T3, T4, TSH, blood and urine value measurements were taken. The same measurements were taken again after the 8-week 
exercise program. While taking these values, it was paid attention that the participant did not take nutritional supplements for 
12 hours.  

8-week exercise program Süre Exercises 
Start 15 min. 10 minutes of moderate speed running 

 5 minutes stretching of all body muscles 
Treadmill Workout 20 min. Low intensity running on the Diesel Fitness 500 treadmill 
Activity 15 min. Moving educational games 
Finish 10 min. 5 minutes of low-speed walking 5 minutes of cool-down exercise 

 
Analysis of Data 
In the analysis of the data, pre-test and post-test comparison of blood measurements taken from the participant was made. 
Besides, while making this comparison, the age, gender and developmental status of the participant were taken into 
consideration, the required value ranges were determined and the pre-test post-test examination was made accordingly. 
 
RESULTS 

Pretest-Posttest Results of Blood Parameters and Urine Tests of the Participant 

 
Fig. 1: ALT and AST blood values 

 
Table 1 consisted of the pre-test and post-test results of the liver enzyme values Alanine transaminase (ALT) and aspartate 
transaminase (AST). The normal distribution rates of these values were determined based on the age and developmental 
characteristics of the participant, and the differences between the measurement results of these two values before and after 
exercise were examined according to these evaluation rates;ALT value was considered as a normal distribution ratio of 0-45 
U/L. Before the exercise, the Alanine Transaminase value of the participant with autism determined as 10.2 U/L and after the 
eight-week exercise program blood result was determined as 20 U/L. With this result, it was determined that the participant 
was among the normal distribution rates before exercise, but this value increased a little more with the exercise.Normal 
distribution reference range of AST value was calculated as 15-60 U/L. Aspartate transaminase value was found to be 28 U/L 
according to the blood measurement results of the participant before the exercise, and it was determined that the AST value of 
the participant before exercise was within the normal range reference range. After the exercise, this value was reached 33 U/L 
and an increase in the AST value was found with the applied aerobic exercise program. 
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Although the pre-test value of this exercise program was within the normal reference range in the participant, it was determined 
that there was an increase in the post-test values and it provided a benefit in terms of liver enzyme values. 
 

 
Fig. 2: Sodium, Urea, Uric Acid and Urine Values 

 
Table 2 consisted of the pre-test values taken before exercise for Sodium, Urea and Uric Acid values, which provide the 
excretion of harmful substances accumulated in the body, and the post-test value results obtained after exercise. The participant 
with autism spectrum disorder was examined according to the reference range determined by considering the developmental 
characteristics and age, and the effects of exercise were examined. According to this examination;The reference range of sodium 
value, which regulated the water balance in the body and was important for the development of nerve and muscle functions, was 
determined as 138-145 mmol/L. According to this reference range, it was found that the value of the participant was 120 
mmol/L and low before exercise. With the exercise with aerobic content, this value increased to 140 mmol/L and was within the 
reference range. In this context, there was a positive relationship between exercise and sodium value.The reference range of 
urea value, which supported the removal of harmful toxins accumulated in the body, was 15-35 mg/dL according to the age and 
developmental characteristics of the participant. According to this reference interval, it was determined that the urea value of 
the participant before exercise was quite high with 38 mg/dL. After the exercise, it was determined that this value decreased to 
27 mg/dL and was within the reference range. In this case, it was determined that exercise can have a positive effect on urea 
value.When the uric acid value, which was responsible for waste destruction, was examined, it was determined that the 
reference range was 2-5.5 mg/dL. It was found that the pre-test value of the participant was 4.7 mg/dL and the post-test value 
was 4.9 mg/dL. It was determined that the uric acid value of the participant was in the reference range before and after the 
exercise and there was a change with aerobic exercise. 
 

 
 

Fig. 3:  T3, T4, TSH Blood Values 
 
Table 3 consisted of the results of thyroid gland values from blood measurements taken before and after exercise of the 
participant. These results were evaluated according to the reference range that emerged by determining the age and 
developmental characteristics of the participant.The reference range of the Triiodothyronine Free T3 value was determined to 
be 3.35-4.8 pg/mL. When these reference values were taken into consideration, it was seen that the T3 value was quite higher 
than the value it should be (5.82 pg/mL) according to the blood results taken before the exercise. When the blood 
measurements after exercise were examined, it was found that this value decreased and was close to the reference range (4.99 
pg / mL). In this case, it was concluded that aerobic exercise had a positive effect on free T3 value.The reference range for the 
Thyroxine Free T4 value was determined to be 6.1-11.2 pg/mL. In the study, it was determined that the pre-test value of the 
participant was higher than the average value range with 13.96 pg/mL. After the exercise program, this value was determined to 
be 10.82 pg/mL and a decrease was found. This showed that there was a positive correlation between exercise and free T4 
value.When the Thyrotropin TSH value was examined, it was determined that the reference value range was 0.5-4.5 mU/L. 
According to the blood measurements taken before the exercise, it was determined that the participant was in the range of 5.01 
mU/L, but this value should be higher than the reference weight, and after the exercise, this value decreased to 4.8 mU/L and 
reached a level close to the reference range.The applied aerobic exercise program had a maximum positive effect on thyroid 
values. It was determined that the overweight of the participant was due to insufficient secretion of thyroid hormone values and 
the decrease in thyroid values also caused weight reduction. 
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DISCUSSION  
In the study, an 8-week exercise program with aerobic content was applied to a 13-year-old male participant with autism 
spectrum disorder, and some blood and urine parameters and bodyweight of the participant were examined. ALT, AST, Sodium, 
Urea, Uric Acid, T3, T4, TSH, blood and urine values were measured and taken before exercise. The same measurements were 
taken again after the 8-week exercise program. Moreover, pre-test and post-test measurements of the participant’s body weight 
were taken with 0.1 precision scale.Enzymes known as liver function tests were aspartate transaminase (AST) and alanine 
transaminase (ALT). When the hepatocyte cell membrane was damaged, these enzymes entered the bloodstream. AST and ALT 
were also found in skeletal and cardiac muscle and maybe several times more than the normal in muscle damage, excessive 
exercise, polymyositis, and hypothyroidism .10-13  The pre-test and post-test measurement results of Alanine transaminase (ALT) 
and aspartate transaminase (AST) values, which were liver enzyme values, were examined with exercise. The normal distribution 
rates of these values were determined based on the age and developmental characteristics of the participant, and the differences 
between the measurement results of these two values before and after exercise were examined according to these distribution 
rates. ALT value was considered as a normal distribution ratio of 0-45 U/L. Before the exercise, the Alanine Transaminase value 
of the participant with autism increased to 20 U/L after the eight-week exercise program, whose blood result was determined as 
10.2 U / L. With this result, it was determined that the participant was among the normal distribution rates before exercise, but 
this value increased a little more with exercise. Normal distribution reference range of AST value was calculated as 15-60 U/L. 
Normal distribution reference range of AST value was calculated as 15-60 U/L. Aspartate transaminase value was found to be 28 
U/L according to the blood measurement results of the participant before the exercise, and it was determined that the AST 
value of the participant before exercise was within the normal range reference range. After the exercise, this value was reached 
33 U/L and an increase in the AST value was found with the applied aerobic exercise program. Although the pre-test value of 
this exercise program was within the normal reference range in the participant, it was determined that there was an increase in 
the post-test values and it provided a benefit in terms of liver enzyme values.When the literature is examined, in the study 
conducted by Mashiko et al. In 2004, it was stated that there was a significant increase in ALT and AST levels after the training 
program applied to athletes during the 20-day camp period, and it was parallel to this study. In the study conducted by Su et al. 
in 2001, they found that there was a significant increase in ALT and AST values at the end of a 5-week training program applied 
to 16 male and 8 female judoists. In a study conducted by Saka in 2005, it was reported that there was a statistically significant 
increase in ALT and AST levels after acute exercise on 12 sedentary male subjects with a mean age of 25. In the study 
conducted by Wu et al. In 2004, it was reported that ultramarathon athletes observed a significant increase in ALT and AST 
values before and after the race. In the study conducted by Rosmarin et al. In 1993, it was reported that the increase in the 
intensity and duration of exercise generally increased ALT and AST levels.The pre-test values were taken before exercise for 
Sodium, Urea and Uric Acid values, which provide the excretion of harmful substances accumulated in the body, and the post-
test value results obtained after exercise. According to this reference range, it was found that the value of the participant was 
120 mmol/L and low before exercise. With the exercise with aerobic content, this value increased to 140 mmol/L and was 
within the reference range. In this context, there was a positive relationship between exercise and sodium value. The reference 
range of urea value, which supported the removal of harmful toxins accumulated in the body, was 15-35 mg/dL according to the 
age and developmental characteristics of the participant. According to this reference interval, it was determined that the urea 
value of the participant before exercise was quite high with 38 mg/dL. After the exercise, it was determined that this value 
decreased to 27 mg/dL and was within the reference range. In this case, it was determined that exercise can have a positive 
effect on urea value. When the uric acid value, which was responsible for waste destruction, was examined, it was determined 
that the reference range was 2-5.5 mg/dL. It was found that the pre-test value of the participant was 4.7 mg/dL and the post-test 
value was 4.9 mg/dL. It was determined that the uric acid value of the participant was in the reference range before and after the 
exercise and there was a change with aerobic exercise.In the study conducted by Su et al. In 2001, 16 male and 8 female judoists 
were applied for a 5-week training program and at the end showed an increase in Urea levels. In the study conducted by 
Mashiko et al. In 2004, they claimed that they recorded a significant increase in Urea values from blood samples taken before 
and after 20 days of camp 53 applied to Rugby players at the end of the study, they found that there was an increase in Urea 
levels. Ergün et al. (2006) formed 3 experimental groups of 10 people each and applied endurance training of different aerobic 
qualities for 12 weeks. At the end of the study, they found that there was an increase in Urea levels. The results of thyroid gland 
values from blood measurements taken and examined before and after exercise of the participant. These results were evaluated 
according to the reference range that emerged by determining the age and developmental characteristics of the participant. The 
reference range of the Triiodothyronine Free T3 value was determined to be 3.35-4.8 pg/mL. When these reference values 
were taken into consideration, it was seen that the T3 value was quite higher than the value it should be according to the blood 
results taken before the exercise. When the blood measurements after exercise were examined, it was found that this value 
decreased and was close to the reference range. In this case, it was concluded that aerobic exercise had a positive effect on free 
T3 value. The reference range for the Thyroxine Free T4 value was determined to be 6.1-11.2 pg/mL. In the study, it was 
determined that the pre-test value of the participant was higher than the average value range with 13.96 pg/mL. After the 
exercise program, this value was determined to be 10.82 pg/mL and a decrease was found. This showed that there was a 
positive correlation between exercise and free T4 value. When the Thyrotropin TSH value was examined, it was determined 
that the reference value range was 0.5-4.5 mU/L. According to the blood measurements taken before the exercise, it was 
determined that the participant was in the range of 5.01 mU/L, but this value should be higher than the reference weight, and 
after the exercise, this value decreased to 4.8 mU/L and reached a level close to the reference range. The applied aerobic 
exercise program had a maximum positive effect on thyroid values. It was determined that the overweight of the participant was 
due to insufficient secretion of thyroid hormone values and the decrease in thyroid values also caused weight reduction. The 
results of height and weight measurement determined by using precise measurement tools were examined. The mean height and 
weight of the participant was determined to be 157.7 cm/49.8 according to his age. According to these mean values, the mean 
height of the participant was considered normal, while the weight ratio was determined to be high before exercise. After the 8-
week aerobic exercise program, an expected level of weight reduction was observed in the participant. It was determined that 
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there was a positive relationship between aerobic exercise applied to the participant with autism spectrum disorder and body 
weight.In the study conducted by Szmedra et al. in 1998, 7 women with an average age of 21.0 ± 0.8 years were applied 
treadmill exercise for 6 weeks. They stated that these results were statistically significant. This study gives similar results to our 
study. In the study conducted by Kerrie et al. in 2001, 24 women with hypertension, who were at the age of 55 and in the 
menopause period, applied 30 minutes of moderate-intensity walking exercise for 24 weeks. After 24 weeks of exercise, they 
recorded a 1.3 kg reduction in body weight. In the study conducted by Carol et al. In 1992, they investigated the effects of 
aerobic dance and jogging exercise on performance on 60 men and women aged between 24 and 48 years. They divided the 
subjects into two groups and applied the aerobic dance program to one group and the jogging exercise to the other group for 8 
weeks. At the end of the study, they could not find a significant difference in body weight in the two groups. In the study 
performed by Mertens et al. in 1998, they applied a 12-month daily walking program to 8 obese men and 4 women who had 
myocardial infarction with an average age of 54 ± 9 years. At the end of the exercise, the bodyweight of the women increased 
from 70.7 kg to 65.6 kg, body fat percentage from 38.3 to 35.2, body mass index from 27.2 ± 1.3 kg/m2 to 25.2. ± 1.7 kg/m2. 
Total-K decreased from 5.89 mmol/L to 5.80 mmol/L, lean body weight increased from 41.6 kg to 42.2 kg. Triglyceride, HDL-C 
and LDL-C were not changed. In the study conducted by Amano et al. in 2001, obese men and women were applied 30 minutes 
of aerobic exercise for 3 days a week to 12 weeks. Body weights of the participants before exercise was 74.1 ± 2.6 kg, after 
exercise was 70.3 ± 2.9 kg, body mass indexes before exercise 27.3 ± 0.4 kg / m2, after exercise 25.9 ± 0.5 kg / m2. Body fat 
percentage before exercise was 29.6 ± 1.3% after exercise was 26.6 ± 1.3%, fat mass before exercise was 21.7 ± 0.9 kg after 
exercise was 18.6 ± 1.0 kg. It was found that lean body weight was 52.4 ± 2.5 kg before exercise and 51.7 ± 2.6 kg after exercise 
and a significant decrease was found compared to pre-exercise. 
 
CONCLUSION 
As a result, an eight-week aerobic exercise program applied to a participant with autism spectrum disorder had a positive effect 
on the thyroid of the participant, as well as on the participant's endocrine system values, liver enzymes and vitamin values. 
It was suggested that there were no similar studies on individuals with autism in the literature, by increasing such studies in this 
field and contributing to the elimination of physiological problems experienced by disabled individuals due to their inactive lives. 
 
REFERENCES 
 
1. Amano, M., Kanda, T.H., & Maritani, T., (2001): Exercise Training and Autonomic Nervous System Activity in Obese 

Individuals, Medicine Science In Sports Exercise, 33(8):1287 –1291. 
2. Ardıç F., (2014): Exercise Prescription, The Turkish Journal of Physical Medicine and Rehabilitation, 60(2). 
3. Carol, E.G., Julie, S., Mckinney, M.S., Richard, A., & Carleton, M.D., (1992): Is Aerobik Dance an Effective Alternative to Walk 

– Jog Exercise Trainnig, The Journal of Sports Medicine and Physical Fitness, 32(2):136 –141. 
4. Coplan, J., (2010): Making sense of autistic spectrum disorders: Creating the brightest future for your child with ASD by 

finding the best treatment options (Chapter 12: Behavior management and psychopharmacology). New York: Bantam-Dell. 
5. Cooper, S.A., Smiley, E., Jackson, A., Finlayson, J., Allan, L., & Mantry, D. (2009): Adults with intellectual disabilities: 

Prevalence, incidence and remission of aggressive behaviour and related factors. Journal of Intellectual Disability Research, 
53(3), 217– 232 

6. Ergün, M., Tengız, I., Türk, U., Senısık, S., Alıoglu, E., Yüksel, O., Ercan, E., & Islegen, C. (2006): The Effect Of Long Term 
Regular Exercise on Endothelial Functions, Inflammatory and Thrombotic Activity in Middle Aged, Healthy Men. Journal Of 
Sports Science and Medicine, 5: 266 – 275. 

7. Kerrie, L., Edward, T., Howley-David, R., Bassett, J.R., & Dixie L., (2001): Increasing Daily Walking Lowers Blood Pressure in 
Postmenopausal Woman, Medicine Science In Sports Exercise, 33(11):1825 –1831. 

8. Mashiko, T., Umeda, T., Nakaji, S., & Sugawara, K., (2004): Effects Of Exercise On The Physical Condition Ofcollege Rugby 
Players During Summer Training Camp Br J Sports Med.:38:186–190. 

9. Mertens, D.J., Kavanagh, T., Campbell, R.B., & Shephard, R.J., (1998): Exercise Without Dietary Restriction as a Means to 
Long–Term Fat Loss in The Obese Cardiac Patient, The Journal of Sports Medicine and Physical Fitness, 38(4):310–316. 

10. Nathwani, R.A., Pais, S., Reynolds, T.B., & Kaplowitz, N. (2005): Serum Alanine Aminotransferase İn Skeletal Muscle Diseases,  
Hepatology, 41(2) 

11. Özkaya, B.T., (2013): Transition from Pervasive Developmental Disorders to Autism Spectrum Disorder: Proposed Changes 
for the Upcoming DSM-5, Current Approaches in Psychiatry, 5(2):127-139, doi:10.5455/cap.20130509. 

12. Rosmarın, M., Beard, M.J., & Robbıns, S.W. (1993): Serum Enzyme Activities İn İndividuals With Different Levels Of Physical 
Fitness. Journal Of Sports Medicine and Physical Fitness (J. Sports Med. Phys. Fitness), 33(3):252-257. 

13. Saha, B., & Marti, C., (2002): Alteration Of Serum Enzymes in Primary Hypothyroidism, Clinical Chemistry and Laboratory 
Medicine : Cclm / Fescc, 40(6):609-611 

14. Saka, T., (2005): Diz Ekstansör ve Dirsek Fleksör Kas Gruplarının Eksentrik Karakterli Egzersiz ile Olușturulan Kas Hasarı 
Yanıtları, Uludağ Üniversitesi, Master thesis, Bursa. 

15. Sherrill, C., (2007): The passion of Science : Research and creativity in adapted physical activity, Sobama Journal, 12(1), 1-5 
16. Su, Y., Lin, C., Chen, K., Lee, S., Lin, J., Tsai, C., Chou, Y., & Lin, J., (2001): Effects Of Huangqi Jianzhong Tang on 

Hematological and Biochemical Parameters in Judo Athletes, Acta Pharmacol Sin, 22:1154-8. 
17. Szmedra, L., Lemura, L.M., & Shearn, W.M., (1998): Exercise Tolerance, Body Composition and Blood Lipids in Obese 

African–American Woman Following Short–Term Training, The Journal of Sports Medicine and Physical Fitness, 38: –65. 
18. Wu, H., Chen, K., Shee, B., Huang, Y., & Yang, R., (2004): Effects Of Ultra Marathon on Biochemical and Hematologicial 

Parameters, 10(18):2711 
 



 

Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences-2021” 

 

 

www.ijlpr.com                                                                                                                                                                      Page-233 

 

SP-44 
 

ACUTE EFFECTS OF YO-YO INTERMITTENT RECOVERY TEST LEVEL 1 (YO-YOIR1) 
PERFORMED IN THE MORNING AND EVENING ON BIOCHEMICAL PARAMETERS 

 
Müșerref DORUK, Ayșegül YAPICI ÖKSÜZOĞLU*, Gülin FINDIKOĞLU ERGİN, Engin Güneș ATABAȘ 

Pamukkale University, Faculty of Sports Sciences, Denizli, Turkey 
https://orcid.org/0000-0003-4243-5507 

Corresponding author: ayapici@msn.com 
 
ABSTRACT 
In the present study, we investigated possible alterations biochemical parameters in response to Yo-Yo intermittent recovery 
test level 1 (Yo-YoIR1) which is currently used to assess endurance performance, in soccer players. Thirteen soccer player 
volunteers from Tavasbirlik Spor soccer team who played in the Denizli Super Amateur league participated voluntarily. Yo-YoIR1 
test was applied to the athletes on two different days, morning and evening. Blood samples were collected before, during and 
immediately after test. During the test, the total distance was recorded. Lactate values were measured with blood from the 
earlobe. Glucose, triglyceride, VLDL, HDL, LDL, CK, AST, ACTH, Cortisol, T3, T4, TSH, GH, Total cholesterol, Insulin, C-Peptide 
measurements were made in biochemical measurements. As a result, a statistically significant difference was found between the 
morning and evening values biochemical parameters (p<0.05). There was a statistically significant difference between the total 
distance and blood lactate values in the morning and evening measurements (p<0.05). As a conclusion, it can be said that the 
endurance tests in soccer players are more effective in terms of performance in the evening hours. 
 
Keywords: Yo-Yo intermittent recovery test level 1 (Yo-YoIR1), Biochemical parameters, Exercise 
 
INTRODUCTION 
Soccer is an aerobic-based anaerobic sport including submaximal running, walking, back running, dribbling, velocity, change of 
direction, jumping, shifting and tackling.1-2  Soccer is an intermittent sport characterized by continuous movement that often 
includes bursts of high intensity activity interspersed with regular recovery.2-3 Soccer players need high speed, agility, aerobic and 
anaerobic energy systems, high levels of muscle strength. Therefore, physical capacity evaluations of soccer players are very 
important. Many laboratory and field tests have been developed and applied to evaluate the physical capacities of soccer players 
.2 The Yo-Yo Intermittent Recovery tests, level 1 (Yo-YoIR1) and level 2 (Yo-YoIR2), are among the most applied and studied 
field tests in soccer .4  Yo-Yo intermittent recovery test level 1 (Yo-YoIR1) shows aerobic energy decrease, whereas Yo-Yo IR 
level 2 (Yo-YoIR2) determines an individual’s skill to recover from repeated exercise with a high addition from the anaerobic 
system.5-6When studies on soccer players are examined, it is seen that daily intensive soccer training causes various physiological 
and biochemical changes depending on the characteristics such as the duration and intensity of the exercise .7-15 In addition to 
determining the exercise capacity of athletes, determining the changes in physiological variables such as blood parameters and 
heart rate is important for sports sciences. Blood flow in the muscles is closely related to the need for oxygen .8  Changes in 
blood parameters can affect the oxygen transfer to actively used tissues by affecting performance .9  Changes in blood 
parameters due to exercise depend on the duration, type and intensity of the exercise. Despite its diffusion, very few studies 
have been done on the biochemistry and hematology of soccer players. Biochemical properties and hematological parameters, 
which can be crucial to predicting and determining optimal performance, have been studied in elite football players in difficult 
seasons. Although previous studies have been about the differences between athletes' performance levels, there is no 
information in the literature regarding the biochemical responses of Yo-YoIR1, which is widely used to estimate the physical 
capacity of athletes at different times. Therefore, this study was designed to investigate the acute effects of Yo-YoIR1 on 
biochemical parameters in morning and evening football players. 
 
MATERIALS AND METHODS 
Participants: 13 soccer player volunteers from Tavas Birlik Spor soccer team who played in the Denizli Super Amateur 
(DSAL) league participated voluntarily. Participants were taken on just if they met the following criteria: no known history of 
cardiovascular disease, non-smoker, body mass index (BMI) >30 kg/m2, and did not have take any medication or condition 
known to affect inflammation. All the players were members of the same team and trained for two hours five days per week. 
The subjects were informed about the possible risks and advantages of the study and gave their informed permission to 
participate in this study, which was approved by the Clinical Research Ethical Committee of Pamukkale University (60116787-
020/4297). This study was supported by Pamukkale University Scientific Research Projects Coordination Unit (project number is 
2018SABE010). 
 
The Yo-Yo intermittent recovery test Level 1 (Yo-YoIR1): The Yo-Yo intermittent recovery test consists of repeated 2 
× 20 m runs trip movements between the start, turn and finish lines at a gradually increased speed controlled by sound from a 
recording device. After each 40 meters, the athletes rested in an area of 5 meters for 10 seconds in which they could active 
exercise rest .1  When subjects failed to reach the finish line in time twice, the distance traveled was recorded as a test result. 
The test was applied to the same subject group on two different days, one morning and one evening. Blood Lactate 
measurements were taken with a lactate analyzer (Lactate Plus) by drawing blood from the earlobe 3 minutes after the test was 
completed. 
 
Blood sampling: In order to determine the parameters, blood samples were taken from antecubital vains with EDTA tubes 
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before, after and 2 hours after the test. These samples were then used within 3 hours. In biochemical measurements, glucose, 
triglyceride, very low-density lipoproteins (VLDL), high-density lipoproteins (HDL), low-density lipoproteins (LDL), Total 
cholesterol, Creatine kinase (CK), aspartate aminotransferase (AST), ACTH, Cortisol, T3, T4, TSH, Growth hormone (GH), 
Total cholesterol, Insulin, C-Peptide measurements were made. 
 
Test Procedure: The Yo-Yo intermittent recovery test was applied to the subjects in the same group on two different days, 
one morning and one evening. The tests were carried out in dry weather and synthetic turf. Each subject's height and body mass 
were recorded. On the first measurement day, Yo-YoIR1 was performed between 09.00-11.00. A total of 8 cc of blood was 
taken from all subjects before, after and 2 hours after the test from the elbow vein of the forearm. The distance traveled was 
recorded as a test result. Lactate values were measured 3 minutes after the end of the test with the blood taken from the 
earlobe. The athletes were rested for 1 week. On the second measurement day, Yo-YoIR1 was performed between 17:00 and 
19:00. The same test protocol was repeated. During the 1 week rest period, the subjects were not allowed to do any physical 
activity. 
 
Statistical Analysis: Statistical analyses were performed using the SPSS software, version 24.0 (Statistical Package for Social 
Sciences). Results were expressed as means±standard deviation, median (minimum-maximum values) and categorical variables as 
numbers and percentages. The Shapiro-Wilk Test was used to determine whether the data were normally distributed before the 
statistical procedures were examined. When the parametric test assumptions are provided, the difference between in-group test 
values was analyzed by t-test and analysis of variance in repeated measurements was used in dependent groups. In the non-
parametric test assumptions are provided, the difference between in-group test values was tested by Wilcoxon paired sample 
test and Friedman test were used to compare dependent group differences. The statistical significance was set at p<0.05. 
 
RESULTS 
All of the subjects completed the test protocols without any problems. At the beginning of the study there were no statistically 
significant differences biochemical parameters among the groups and physical characteristics of the subjects. The physical 
characteristic data of the subjects are demonstrated in Table 1. 
 

Table 1. Physical characteristic data of the subjects 
  Mean ± Sd Med (min - max) 
Age (years) 23.39 ± 2.5 23 (19 - 29) 
Height (cm) 180.5 ± 0.05 179 (1.7 - 1.88) 
Weight (kg) 74.72 ± 3.91 74.5 (70 - 83) 
Body Mass Index (kg/m2) 23.14 ± 1.17 23.25 (19.8 - 24.9) 

 
Table 2. Analysis of biochemical parameters in morning and evening measurments intra-intergroup of the 
subjects 
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Mean ± Sd 

Within 
the 
groups  
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Mean ± Sd 

Within 
the 
groups  
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Glucose (BT) 75.54 ± 12.81 
0,016*  
(1-2) 

90.69 ± 14.86 
0,0001* 
 (1-2,2-3) 

0,007* 

Glucose (AT) 97.23 ± 25.12 131.15 ± 38.13 0,006* 

Glucose (2HAT) 79.15 ± 7.32 83.77 ± 6.03 0,018* 

Insulin (BT) 14.76 ± 6.94 
0,0001* 
(1-3,2-3) 

17.5 ± 16.49 
0,0001*  
(2-3) 

0,599 

Insulin (AT) 14.95 ± 8.85 16.74 ± 7.12 0,434 

Insulin (2HAT) 5.89 ± 2.02 7.12 ± 2.42 0,158 

C-Peptide (BT) 2.73 ± 0.81 
0,0003*  
(1-3,2-3) 

2.75 ± 1.35 
0,012* 
(2-3) 

0,958 

C-Peptide (AT) 2.57 ± 0.77 2.66 ± 0.71 0,728 
C-Peptide 
(2HAT) 1.63 ± 0.3 1.81 ± 0.57 0,347 

Li
pi

ds
 

LDL (BT) 82.46 ± 22.16 

0,339 

109.08 ± 89.43 

0,089 

0,506 

LDL (AT) 83.38 ± 23.31 138.69 ± 
117.75 0,033* 

LDL(2HAT) 85.08 ± 21.25 92.31 ± 20.33 0,097 

HDL (BT) 47 ± 7.11 
0,0001*  
(1-2,2-3) 

47.54 ± 7.46 
0,0001*  
(1-2,2-3) 

0,521 

HDL (AT) 49.54 ± 8.29 52.46 ± 8.41 0,009* 

HDL (2HAT) 46.31 ± 6.98 49.69 ± 8.11 0,179 
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Cholesterol (BT) 152.62 
±28.43 

0,0001*  
(1-2,2-3) 

161.92 ± 22.62 

0,0001* 
 (1-2,1-3) 

0,059 

Cholesterol (AT) 158.15 
±27.78 176.92 ± 26.19 0,003* 

Cholesterol 
(2HAT) 

147.85 
±25.86 171 ± 27.11 0,001* 

Triglyceride (BT) 115.77 
±49.49 

0,0001*  
(1-3,2-3) 

161.69 ± 109.6 

0,003*  
(1-2,2-3) 

0,028* 

Triglyceride (AT) 126.38 ± 38.8 192.46 ± 
119.43 0,013* 

Triglyceride 
(2HAT) 82.69 ± 20.13 145.08 ± 82.47 0,005* 

VLDL (BT) 23.15 ± 9.99 
0,0001*  
(1-3,2-3) 

56.85 ± 104.41 
0,012*  
(2-3) 

0,028* 

VLDL (AT) 25.23 ± 7.81 86.15 ± 139.41 0,009* 

VLDL (2HAT) 16.46 ± 4.1 29 ± 16.38 0,005* 
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T3 (BT) 3.31 ± 0.27 

0,077 

3.16 ± 0.25 
0,0001*  
(1-3,2-3) 

0,1 

T3 (AT) 3.31 ± 0.27 3.04 ± 0.24 0,005* 

T3 (2HAT) 3.4 ± 0.24 3.33 ± 0.21 0,326 

T4 (BT) 1.38 ± 0.14 

0,551 

1.4 ± 0.18 

0,775 

0,516 

T4 (AT) 1.37 ± 0.12 1.39 ± 0.19 0,814 

T4 (2HAT) 1.38 ± 0.14 1.39 ± 0.21 0,734 

TSH (BT) 2.31 ± 1.36 
0,002* 
 (1-2,2-3) 

2.18 ± 0.91 
0,0001*  
(1-2,2-3) 

0,481 

TSH (AT) 2.75 ± 1.67 2.76 ± 1.25 0,933 

TSH (2HAT) 2.2 ± 1.03 1.81 ± 0.66 0,051 
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Cortisol (BT) 15.8 ± 3.81 
0,0001*  
(1-3,2-3) 

13.84 ± 3.57 
0,0001* 
(2-3) 

0,124 

Cortisol (AT) 17.02 ± 5.25 16.54 ± 3.89 0,616 

Cortisol (2HAT) 11.32 ± 2.72 10.95 ± 2.75 0,642 

ACTH (BT) 40.55 ± 27.06 
0,02*  
(2-3) 

28.52 ± 11.13 
0,0001* 
(1-2,2-3) 

0,196 

ACTH (AT) 93.55 ± 57.53 160.95 ± 97.94 0,012* 

ACTH (2HAT) 36.81 ± 49.56 11.64 ± 2.94 0,005 

GH (BT) 0.55 ± 1.48 
0,0001*  
(1-2,2-3) 

0.58 ± 1.04 
0,0001*  
(1-2,2-3) 

0,533 

GH (AT) 6.01 ± 8.67 13.98 ± 10.72 0,029* 

GH(2HAT) 0.21 ± 0.28 0.44 ± 0.42 0,033* 

M
us

cl
e 

D
am

ag
e 

AST (BT) 23.08 ± 5.31 
0,0001*  
(1-2,2-3) 

21.85 ± 6.61 
0,0001*  
(1-2,2-3) 

0,407 

AST(AT) 25.38 ± 5.88 24.62 ± 7.54 0,633 

AST (2HAT) 23.38 ± 5.66 21.46 ± 7.59 0,229 

CK (BT) 322.54 ± 
156.86 

0,0001*  
(1-2,2-3) 

223.77 ± 
123.62 

0,0001*  
(1-2) 

0,018* 

CK (AT) 353.38 ± 
167.71 

240.62 ± 
137.21 0,015* 

CK(2HAT) 339.62 ± 
161.14 

230.23 ± 
128.16 0,007* 

  BT / 1: before test; AT / 2: after test; 2HAT / 3: 2 hours after the test; *p<0.05 
 
Comprasions of the metabolism regulating hormones; 
In comparison of glucose hormone in the group; there is a significant difference between the 1st and 2nd measurements in the 
morning, the 1st and 2nd measurements in the evening measurements and the 2nd and 3rd measurements (p<0.05). There was a 
significant difference between the 1st and 3rd measurements of the insulin hormone in the morning and only the 2nd and 3rd 
measurements of the evening measurements (p<0.05). While C-peptide hormone has a significant difference between the 1st and 
3rd measurements in the morning, the 2nd and 3rd measurements, there is only a significant difference between the 2nd and 3rd 
measurements in the evening measurements (p<0.05). In comparison between groups; there is a significant difference between 3 
measurements in comparison of morning and evening measurements in glucose values (p<0.05). There is no significant difference 
between insulin and C-peptide hormones morning and evening measurements (p>0.05). 
 
Comparisons of the lipids; 
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There is no statistically significant difference in morning and evening intra-group measurements of LDL hormone (p>0.05). There 
is a significant difference between the 1st and 2nd measurements of the HDL hormone in the morning and evening, the 2nd and 3rd 
measurement (p<0.05). There is a significant difference between cholesterol hormone in the morning between 1st and 2nd 
measurement, 2nd and 3rd measurement, evening measurement between 1st and 2nd measurement, 1st and 3rd measurement 
(p<0.05). There is a significant difference between triglyceride hormone between 1st and 3rd measurements in the morning, 2nd 

and 3rd measurements, between 1st and 2nd measurements in the evening and 2nd and 3rd measurements (p<0.05). There is a 
significant difference between the 1st and 3rd measurements of the VLDL hormone in the morning between the 2nd and 3rd 
measurement, and in the evening between the 2nd and 3rd measurement (p<0.05). In comparison between groups; there is a 
significant difference only in the 2nd measurements of LDL and HDL hormones (p<0.05). There is a significant difference between 
cholesterol hormone in the 2nd and 3rd measurement between morning and evening (p<0.05). In the morning and evening 
measurements of triglyceride and VLDL hormones, there was a significant difference in all 3 measurements (p<0.05). 
 
Comparisons of the metabolic and sexual hormones; 
There is no significant difference in morning measurements of hormones T3 and T4 (p>0.05). While there is no significant 
difference in T4 evening measurements (p>0.05), there is a significant difference in T3 hormone between evening 1st and 3rd 

measurements, 2nd and 3rd measurements (p<0.05). There is a significant difference between the 1st and 2nd, 2nd and 3rd 

measurements of TSH hormone in the morning and evening (p<0.05). There is a significant difference between the 1st and 3rd, 2nd 
and 3rd measurements of the cortisol hormone between the 2nd and 3rd measurements of the evening measurements (p<0.05). 
There is a significant difference between ACTH hormone between the 2nd and 3rd measurements in the morning and between 
the 1st and 2nd, 2nd and 3rd measurements in the evening (p<0.05). There is a significant difference between the 1st and 2nd, 2nd and 
3rd measurements of GH hormone in the morning and evening (p<0.05). In comparison between groups; when the morning and 
evening measurements of the hormone T3 are compared, there is only a significant difference in the second measurement 
(p<0.05). There is no significant difference in the comparison of T4 and TSH hormones in the morning and evening (p>0.05). 
There is no significant difference in the comparison of cortisol morning and evening (p>0.05). 
 
Comprasions of the muscle damage;  
There is a significant difference between the 1st and 2nd measurements of morning and evening of AST hormone, between the 2nd 
and 3rd measurements (p<0.05). There is a significant difference between the 1st and 2nd measurements of CK hormone in the 
morning and the 2nd and 3rd measurement. There is only a significant difference between the 1st and 2nd measurements in the 
evening measurements of CK (p<0.05). 
 

Table 3. Blood lactate values and total distance covered after the test of the subjects 
 Morning Measurements Evening Measurements  
  Mean ± Sd Med (min- max) Mean ± Sd Med (min- max) p 

Lactate (mMol) 6,39 ± 2,38 6,6 (2,8-11,1) 8,4 ± 1,7 8,6 (5,9-12,1) 0,04* 
Total distance 
(m) 

1363,07 ± 
399,15 1440 (520-1880) 1655,38 ± 264,59 1560 (1280-2120) 0,04* 

*p<0.05 
There was a statistically significant difference between total distance covered and the blood lactate values in the morning and 

evening measurements (p<0.05). 
 

DISCUSSION 
 
The Yo-YoIR test, which is a simple and valid way to examine a person's repeated intensive training and performance changes, 
has been determined to be a more sensitive measure of maximum oxygen intake, especially for interval training. The results of 
the current study, which is to our knowledge the first one in the literature investigating the effects of Yo-Yo intermittent 
recovery test level 1 (Yo-YoIR1) on biochemical parameters in soccer players indicate that, a statistically significant difference was 
found between the morning and evening values. Physical demands and activity profile of many sports involving intermittent 
exercise, such as basketball, volleyball and soccer, have been studied extensively. Many of these sports are characterized with 
high aerobic load throughout the competition and extensive anaerobic energy decrease during periods of competition.17-11 
Knowing the athlete's anaerobic and aerobic capacity is important in determining the outcome of the competition. For this 
reason, it is very important to evaluate the abilities of the athlete. Field tests are generally more applicable for coaches as dozens 
of athletes can be tested at the same time. As a result, more recently coaches have used field tests for monitoring players. The 
Yo-Yo IR tests have quickly become some of the most extensively studied fitness tests in sports science. Due to their 
applicability and specificity, these tests have also been widely applied in many team sports to assess players’ abilities to over and 
over perform high-intensity exercise. 4 When the studies on soccer players are examined, it is seen that daily intense soccer 
training positively affect various physiological systems such as nervous, immune, musculoskeletal and metabolic systems. One of 
the most practical ways to examine these effects is to investigate the biochemical and blood parameters of players .12-13 In 
literature, it was stated that biochemical and hematological parameters are affected by the environment, age and nutritional 
habits of the person, as well as the intensity, type, time, frequency and of physical activity and exercise .14In our study, there is a 
a statistically significant difference was found between the morning and evening values biochemical parameters (p<0.05). Metabolism 
and biochemical parameters create differences in their effects according to the energy systems used in competitions and training 
and the intensity of the exercise. In our study, there was a statistically significant difference in glucose, insulin and c-peptide 
hormone values in the morning and evening in the group comparisons and in the morning and evening comparisons between the 
groups. Regarding lipids, there is a statistically significant difference in morning and evening within group comparisons and 
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morning and evening comparisons between groups in all parameters except LDL. Hammouda et al (2012) found that athletes 
had significantly higher glucose levels following exercise. They found that this increase in glucose levels was consistent with 
previous results during training of similar intensity .16  and soccer competitions.17 However, this increase is not after a Yo-YoIR1. 
Findings show that the glucose released is high enough to compensate for the use of blood glucose during a game .18  
Considering the effects of Yo-YoIR1 on lipid profile, the findings showed that exercise was sufficient to achieve a significant 
increase in LDL, HDL, TG and TC levels. As a result, the measurements showed that the aerobic energy reached the highest 
values in this test. This may explain TG mobilization after training. The authors know that there are no studies of the acute 
effect of exercise on these biomarkers. When sexual and metabolic hormones are examined in the study, between testosterone 
and TSH in the morning; evening between T3, testosterone and TSH; In the morning and evening, there is a statistically 
significant difference between T3 and testosterone between groups. When stress and metabolic hormones are examined, there 
is a statistically significant difference between the groups in the morning and evening ACTH and GH hormones. There is a 
statistically significant difference in muscle damage hormones only in the CK in the morning and evening in the whole group 
comparisons and in the morning-evening between the groups. The CK hormone level increased significantly after the Yo-YOIR1 
test. This marker is essentially indicative of muscle damage .19  Increased muscle damage markers increase higher anaerobic 
solicitation. The extent of muscle damage is correlated with both the time and intensity of training .15 Recent studies show that 
muscle damage increases in soccer players after a competetion .15-21  Aloui et al., (2017) illustrate that CK (36.37% at 07:00 h vs. 
30.53% at 17:00 h) and LDH (37.17% at 07:00 h vs. 20.7% at 17:00 h) levels induced by the YYIRT are significantly higher in the 
morning compared with the evening. These results are indicative of micro-lesions of actively working muscles .23-24 and muscle 
damage resulting in reduced performance in the morning .26-19 Thus, the increase in CK hormone levels indicates that the athlete 
is more vulnerable to injury and muscle damage caused by intense training. For this reason, it can be said that it would be better 
to do the exercises done by the athletes in the evenings. Aloui et al., (2017) in their study, they are committed to checking the 
effect of time-of-day on the selected muscle damage markers (i.e.,lactate dehydrogenase, creatine kinase and lactate), blood 
marker of oxidative stress, lipid profile (i.e.,total cholesterol, high-density lipoprotein, low density lipoprotein and triglycerides), 
cardiovascular parameters (i.e.,systolic blood pressure and diastolic blood pressure), biochemical markers and glucose and 
hormonal parameters (testosterone and cortisol) following the YYIRT. Therefore, they assumed that evening training was the 
best time to practice intermittent exercise, which is associated with hormonal, cardiovascular, and oxidative responses as well as 
biochemical responses.There was a statistically significant difference between blood lactate values in the morning and evening 
measurement results (p <0.05). This type of protocol makes it possible to examine the relationship between physiological 
responses to submaximal interval exercise and Yo-Yo performance .4  Numerous studies have investigated the physiological 
responses of Yo-YoIR1 and Yo-YoIR2 .6-10-27 Yo-YoIR1 produces lower blood lactate concentration, higher levels of creatine 
phosphate, and higher muscle pH 4 suggesting a higher anaerobic effect of Yo-YoIR2. The results show that the blood lactate 
level increased significantly after Yo-YoIR1. Previous research has reported similar results and suggested that increased blood 
lactate concentrations after training caused the change associated with red blood cell deformation.28  Fernandes et al. (2014) 
showed that blood lactate levels are not affected by the hour during the day. However, Racinais et al. (2010) and Hammouda et 
al. (2012) showed that blood lactate levels were higher in the evening after training; Therefore, athletes appear to be more 
prone to free radical damage when they train. The physiological response to a standard high intensity interval exercise test 
(specifically blood Lactate) was closely related to both Yo-Yo performances. Consequently, the ability to maintain acid-base 
balance during submaximal interval exercise was also important for performance in the Yo-YoIR1 test. These results support the 
studies of previous researchers who reported a significant relationship between the level of blood Lactate accumulation and 
performance during the continuation of Yo-Yo tests .1  There is a statistically significant difference between the total distance 
values in the morning and evening measurements (p <0.05). In our study, the distance in the Yo-YoIR1 evening was higher than in 
the morning hours. The Yo-Yo intermittent recovery test (Yo-YoIR1) has been developed recently to evaluate the intermittent 
endurance abilities of soccer players in field conditions .6  The validity of the Yo-Yo IR1 test as a measure of physical performance 
has been demonstrated by studies showing a significant correlation between Yo-Yo IR1 and distance covered at high density .5  
Also, the improvement in Yo-Yo IR1 performance as a result of high-intensity interval training was associated with changes in the 
amount of high-intensity activity performed during the cempetiton .32  As a result, it can be said that endurance tests applied to 
soccer players are more effective in terms of performance in the evening. This research focuses on the biochemical responses of 
various metabolic markers after Yo-YoIR1 in soccer players.  
 
CONCLUSION 
The physiological response to the training stimulus serves as a guide for trainers and athletes regarding the appropriateness of 
training volume and intensity. Future studies should focus on longer follow-up and sampling after training to examine the daily 
variation of hormonal and cardiovascular parameters and oxidative stress during the athlete's recovery period. Additionally, to learn 
more about which field test is more useful from a biochemical perspective, other field tests such as the 12-minute running test, the 
20m shuttle running test, Leger shuttle-run test may have implications for players from different types of sports. 
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ABSTRACT 

This study was conducted in order to evaluate personality traits and aggression of volleyball players in the second 
league, and to measure how a contact-free sports might cause change in personality subscales and to measure the level of 
aggression. The study universe contains second league volleyball players playing in Intercollegiate Group Championship in 2019-
2020 season. The research sample was formed by using random sampling method. The sample of the study is composed of 120 
volleyball players in total, 59 being male, and 61 being female. A questionnaire form consisting of three sections was used in the 
data collection of the present study. Items developed by the researcher regarding the demographic characteristics were used in 
the first section while "the aggression questionnaire" developed by Buss and Perry and translated into Turkish by Demirtaș 2012 
as well as conducting a reliability study was used in the second section. In the third section, "the personality scale" developed by 
Costa and McRae and adapted into Turkish by Gülgöz (2005) by conducting a reliability study was used. The questionnaire was 
applied as a 5-point Likert scale. It was observed in the study that total mean scores of verbal aggression, anger, hostility, and 
aggression in participants were medium, that mean scores of physical aggression were low-level whereas mean scores of 
neuroticism, extroversion, agreeableness, openness to experience, and conscientiousness were high. Moreover, it was seen that 
there was a statistically significant, negative, low-level correlation relationship between anger and agreeableness subscales, which 
were aggression and personality subscales. 

 
Keywords: Volleyball, Aggression, Personality. 
 
INTRODUCTION 

Volleyball, attracting great attention in the international arena, is a branch of sports that have millions of fans and 
practitioners in the world. This interest in volleyball has carried the sports to schools and clubs in developed countries and in 
Turkey; thereby making it a part of life. Since it is among contact-free, enjoyable sports developing group dynamics, volleyball has 
become one of the most favorite sports in young people with its psychological, social, physical and pedagogical values. Volleyball 
contains complex structures based on especially anaerobic and aerobic transitions as the energy system used in terms of game 
characteristics .18  Therefore, the structure of volleyball performance is complex. It is composed of many closely interconnected 
components and factors, either being individual or collective. In addition, individual differences significantly affect psychological 
commitment .10 These are general strength, speed, durability, coordination and flexibility. Hence, these components or factors 
need to be worked and developed in an interconnected manner as well as requiring personality maturity. Therefore, the present 
study is of the utmost importance in measuring levels of personality and aggression in those playing volleyball, a contact-free 
sports providing both physical and mental maturity. Aggression is defined as "offending and disturbing behaviour towards 
another living or object".15 Psychologically, it is defined as the effort of the individual to impose his or her own thoughts and 
behaviour on others by force against external resistance (TDK, 2005). Aggression is also defined as 'the effort of the individual 
to impose his or her own thoughts or behaviour on others by force against external resistance' in psychology dictionary. In 
other sources, aggression is described as 'any kind of behaviour that offends and harms others psychologically and physically', 
'any kind of behaviour with the intention of offending others' or 'angry behaviour'. Personality, on the other hand, is a mental 
integrity that is unique to the individual, collecting individual characteristics one by one. This integrity contains body structure, 
general physical appearance, intelligence, skills, excitement, reactions, emotions, interests and general culture of the individual. 
All these elements leave some impression on individuals based on the environment that they live in and characteristics of the 
environment and the individual .14As a result, sports activities, whether amateur or professional, is a tool contributing immensely 
to personality development as well as controlling the individual in many aspects, filling the gaps and providing environment for 
the individual to remove excess. This study was conducted in order to evaluate personality traits and aggression of volleyball 
players in the second league, and to measure how a contact-free sports might cause change in personality subscales and to 
measure the level of aggression. 

 
MATERIAL AND METHOD 
Research Model 

This study was carried out with survey model. Survey model is a research approach aiming to describe the situation 
existing in the past or now. 11 

 
Universe and Sample 
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The study universe included second league volleyball players playing in Intercollegiate Group Championship in 2019-
2020 season. The research sample was formed by using random sampling method. The sample of the study is composed of 120 
volleyball players in total, 59 being male, and 61 being female. 

 
Data Collection Tools 
A questionnaire form consisting of three sections was used in the data collection of the present study. Items developed 

by the researcher regarding the demographic characteristics were used in the first section while "the aggression questionnaire" 
developed by Buss and Perry and translated into Turkish by Demirtaș 2012 as well as conducting a reliability study was used in 
the second section. The questionnaire is a 5-point Likert type scale: “It does not fit my character at all”, “Hardly fit”, “A little bit 
fit", “Very fit” and “Completely fit”. It aims to measure subscales of four different types of aggression: physical aggression, verbal 
aggression, anger and hostility. The physical aggression subscale is described using 9 questions (items 13,8,2,11,25,16,29,22 and 
5) measuring physical harm against others. The verbal aggression subscale has 5 questions (items 27, 27, 21, 14 and 4) 
correlating and measuring verbal abuse against others. The anger subscale is described using 7 questions (items 19, 28, 1, 18, 9, 
23 and 12) aiming to measure the emotional aspect of aggression. The hostility subscale contains 8 questions (items 
20,24,3,26,10,15,7 and 17) aiming to the cognitive aspect of aggression. In the third section, "the personality scale" developed by 
Costa and McRae and adapted into Turkish by Gülgöz (2005) by conducting a reliability study was used. The questionnaire was 
applied as a 5-point Likert scale. Turkish version of the questionnaire is a 5-point Likert-type scale consisting of 60 items in total. 
It aims to measure five different personality scales: extroversion, openness to experience, neuroticism, agreeableness and 
conscientiousness. Each subscale (extroversion, openness to experience, neuroticism, agreeableness and conscientiousness) 
contains 12 questions. 

 
Statistical Analysis 
Data obtained from participants were put online by using SPSS 20.0 for Windows software, descriptive statistical and 

non-parametric statistical analyses were conducted. 
 

FINDINGS 
When the information on demographic variables of participants is considered, it is clear that 59 participants are male, 61 
participants are female. 18 people have associate degree, 74 people have bachelor’s degree and 18 participants have 
postgraduate level. Their age range is as such: 25 people are 18 years old and below; 32 people are 19 years old; 36 people are 
20 years old and lastly 27 participants are 21 years old and above. Among participants, 63 people earn 0-999 Turkish liras; 35 
people get 1000-1999 TL; 18 people earn 2000-2999 TL and 4 participants earn 3000+ TL. Considering their starting age of 
sports, it is obvious that 3 people begin 1-3 years old; 12 people (4-6 years old); 54 people (7-9 years old); 38 people (10-12 
years old) and 13 participants (13+). It is seen that the majority of the participants are women, having bachelor's degree, and 
those whose income is below 1000₺. Most of the participants start the sports in 7-9 age group.When the mean values of 
aggression and subscale of participants are taken into consideration; the minimum value is 1 and the maximum value is 4.40 for 
verbal aggression and the mean value is 2.74. For anger, the minimum value is 1.14 and the maximum value is 4.57 and the mean 
value is 2.78. For physical aggression, the minimum value is 1 and the maximum value is 4.67 and the mean value is 2.45. For 
hostility, the minimum value is 1 and the maximum value is 4.38 and the mean value is 2.75.  The minimum value of aggression 
total score is 1.07 and the maximum value is 4.24 and the mean value is 2.66. It is understood that total mean scores of 
participants in verbal aggression, anger, hostility and aggression are medium-level while aggression mean scores are low-level. 
Considering mean values of personality subscale of participants, the minimum value is 1.42 and the maximum value is 4.17 and 
the mean value is 3.90 for neuroticism. For extroversion, the minimum value is 1.42 and the maximum value is 4.83 and the 
mean value is 3.67. The minimum value is 1.08 and the maximum value is 4.50 and the mean value is 3.47 for openness to 
experience. The minimum value is 1.33 and the maximum value is 4.67 and the mean value is 3.86 for agreeableness. For 
conscientiousness, the minimum value is 1.33 and the maximum value is 4.67 and the mean value is 3.60. It is understood that 
mean scores of participants in neuroticism, extroversion, agreeableness, openness to experience and conscientiousness are high. 
When the aggression and personality scale means are analyzed considering gender variable, it is clear that there is not any 
statistically significant difference between groups in verbal aggression, anger, hostility, extroversion, openness to experience, and 
agreeableness subscales while there are statistically significant differences between groups in physical aggression, neuroticism and 
conscientiousness subscales. According to this, it is observed that males have higher mean scores in neuroticism and 
conscientiousness subscales compared to females. Furthermore, when the aggression and personality scale means of participants 
are analyzed considering age variable, it is understood that there is not any statistically significant difference between groups in 
anger, physical aggression, hostility, neuroticism, openness to experience, agreeableness and conscientiousness by the age 
variable of participants whereas there are statistically significant differences between groups in verbal aggression and 
extroversion subscales. Accordingly, it is seen that participants in the 20 age group have lower mean rank compared to 
participants in the 21 and older age group in the verbal aggression subscale while participants in the 18 and below age group has 
lower mean rank compared to participants in the 19-21 and 21 and older age groups in the extroversion subscale. 
 
Table 1. Comparing Aggression and Personality Scale Means of Participants by Income Variable (Kruskal-Wallis 
H Test)  

 Factor Variable (Income) N Mean Rank  sd X2  p  Difference 

A
gg

re
ss

io
n 

Verbal Aggression 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

58.71  
58.00  
64.94  
90.63  

3 3.672 .299 - 
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Anger 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

57.21  
63.36  
62.64  
77.63  

3 1.844 .605 - 

Physical Aggression 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

56.51  
61.87  
70.17  
67.88  

3  
2.460 .483 - 

Hostility 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

62.66  
60.17  
54.33  
57.13  

3 .852 .837 - 

Pe
rs

on
al

ity
 

Neuroticism 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

57.66  
69.44  
48.22  
82.25  

3 6.569 .087 - 

Extroversion 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

57.60  
68.81  
47.83  
90.38  

3 7.794 .050 - 

Openness to Experience 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

59.89  
66.06  
45.17  
90.50  

3 7.415 .060 - 

Agreeableness 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

56.52  
67.89  
49.58  
107.75  

3 11.615 .009 4>3 
4>1 

Conscientiousness 

0-999 
1000-1999 
2000-2999 
3000+ 

63 
35 
18 
4 

56.29  
67.14  
54.08  
97.63  

3 7.394 .060 - 

 
When the table is analyzed, it is seen that there is not any statistically significant difference between groups in verbal aggression, 
anger, physical aggression, hostility, neuroticism, openness to experience and conscientiousness subscales by the income variable 
of participants while there is a statistically significant difference between groups in the agreeableness subscales. Accordingly, it is 
seen that participants whose income are 3000₺ and above have higher mean rank compared to participants whose income are 
between 0-999 and 2000-2999₺. 
 
 
Table 2. Comparing Aggression and Personality Scale Means of Participants by Education Variable (Kruskal-
Wallis H Test)  

 Factor Variable 
(Education) N Mean Rank  sd X2  p  Difference 

A
gg

re
ss

io
n 

Verbal Aggression 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

69.42  
57.64  
64.94  

2 2.063 .357 - 

Anger 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

62.86  
60.46  
58.31  

2 .155 .925 - 

Physical Aggression 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

66.11  
58.92  
62.25  

2 .688 .709 - 

Hostility 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

73.81  
56.01  
68.14  

2 4.919 .085 - 

P er Neuroticism Associate 18 50.47  2 6.069 .048 3>1 
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Degree 
Bachelor's 
Degree 
Postgraduate 

84 
18 

58.97  
77.67  

Extroversion 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

56.19  
61.74  
59.00  

2 .418 .811 - 

Openness to Experience 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

55.56  
59.98  
67.86  

2 1.193 .551 - 

Agreeableness 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

56.97  
58.62  
72.81  

2 2.697 .260 - 

Conscientiousness 

Associate 
Degree 
Bachelor's 
Degree 
Postgraduate 

18 
84 
18 

51.36  
60.66  
68.89  

2 2.299 .317 - 

 
When the table is analyzed, it is seen that there is not any statistically significant difference between groups in verbal aggression, 
anger, physical aggression, hostility, extroversion, openness to experience, agreeableness and conscientiousness subscales by the 
education variable of participants while there is a statistically significant difference between groups in neuroticism subscale. 
Accordingly, it is seen that the participants having postgraduate degrees have higher mean rank compared to participants having 
associate degrees. 
 
Table 3. Comparing Aggression and Personality Scale Means of Participants by the Age of Starting the Sports 
Variable (Kruskal-Wallis H Test)  

 
Factor 

Variable (Age of 
Starting the 
Sports) 

N Mean  
Rank  sd X2  p  Difference 

A
gg

re
ss

io
n 

Verbal Aggression 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

82.50  
60.67  
64.22  
55.42  
54.65  

4 3.021 .554 - 

Anger 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

51.50  
52.00  
62.12  
59.29  
79.50  

4 1.784 .775 - 

Physical 
Aggression 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

66.50  
55.75  
62.07  
61.95  
52.73  

4 1.141 .888 - 

Hostility 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

69.67  
60.08  
61.97  
60.05  
53.96  

4 .775 .942 - 

P
er

so
na

lit
y 

Neuroticism 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

66.83  
56.08  
59.63  
60.14  
67.77  

4 .902 .924 - 

Extroversion 

1-3 
4-6 
7-9 
10-12 

3 
12 
54 
38 

67.67  
61.17  
60.93  
57.47  

4 .678 .954 - 
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13+ 13 65.31  

Openness to 
Experience 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

68.33  
60.46  
59.90  
57.32  
70.54  

4 1.576 .812 - 

Agreeableness 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

70.83  
49.92  
63.12  
57.08  
67.00  

4 2.516 .642 - 

Conscientiousness 

1-3 
4-6 
7-9 
10-12 
13+ 

3 
12 
54 
38 
13 

51.50  
63.33  
61.86  
55.54  
68.81  

4 1.884 .757 - 

 
When the table is analyzed, it is seen that there is not any statistically significant difference between groups in 

aggression and personality subscales by the age of starting the sports variable. 
When the correlation relationship between aggression and personality scales according to Spearmen Correlation test, it 

is seen that there is a statistically significant, negative and low-level correlation relationship between anger and agreeableness 
subscales, which are aggression and personality subscales.  
 
DISCUSSION  
In the present study in which aggression and personality traits of university students playing volleyball was discussed, following 
conclusions were obtained and discussed in the light of the literature. It is observed that total mean scores of participants in 
verbal aggression, anger, hostility and aggression are medium-level while physical aggression mean scores are low-level. The fact 
that aggression attitudes are low in volleyball, which does not have physical contact can be considered as an expected result. On 
the other hand, the relatively high mean scores in anger suggests that athletes have deficiencies in terms of discharging. When 
analyzed, the literature demonstrates that sports in which there is contact with the opponent leads to an increase in physical 
aggression .20 On the other hand, it is known that those playing team sports have a lower tendency of aggression than those 
playing individual sports.7-2-16 It is observed that mean scores of participants in neuroticism, extroversion, agreeableness, 
openness to experience and conscientiousness are high. The positive effects of playing sports on personality are known facts. 
Studies show that those who play sports differ from those who do not in terms of personality traits.23 The reason behind this is 
that there are studies in the literature demonstrating that those playing sports have more positive personality traits .It is 
observed that there is not any statistically significant difference between groups in verbal aggression, anger, hostility, 
extroversion, openness to experience and agreeableness subscales by the gender variable of participants while there are 
statistically significant differences between groups in physical aggression, neuroticism and conscientiousness subscales. According 
to this, it is observed that males have higher mean scores in neuroticism and conscientiousness subscales compared to females. 
When analyzed, the literature demonstrates that there are studies suggesting males have a higher tendency of physical 
aggression compared to females .1-4-12-19-21-24 Considering the perception suggesting that aggressive attitude is a behavior suitable 
to masculine character, it may be thought that the result obtained in this study is not surprising. In their study, Campbell et al. 
stated that men regard aggressive behavior as a tool increasing their self-confidence and evaluates it in a positive manner while 
women regard aggression as loss of control.3 On the other hand, when the literature on neuroticism and conscientiousness is 
analyzed, it has been observed that there are different studies in which males and females each have had higher scores (Saygılı et. 
al, Öztürk et. al, 2015). Pinpointing sharp difference across genders on the concept of personality is becoming more and more 
difficult each day in today's world. In today's world, male and female roles are much closer to each other than they were in the 
past. Practices on gender equality and differences across genders are rapidly decreasing.It is observed that there is not any 
statistically significant difference between groups in anger, physical aggression, hostility, neuroticism, openness to experience, 
agreeableness and conscientiousness by the age variable of participants whereas there are statistically significant differences 
between groups in verbal aggression and extroversion subscales. Accordingly, it is seen that participants in the 20 age group 
have lower mean rank compared to participants in the 21 and older age group in the verbal aggression subscale while 
participants in the 18 and below age group has lower mean rank compared to participants in the 19-21 and 21 and older age 
groups in the extroversion subscale. Studies show that extroversion increases with age and reaches its peak in young 
adulthood.8 Therefore, findings obtained in this study are in parallel with the literature. It has been concluded that there is not 
any statistically significant difference between groups in verbal aggression, anger, physical aggression, hostility, neuroticism, 
extroversion, openness to experience, and conscientiousness subscales by the income variable of participants while there is a 
statistically significant difference between groups in the agreeableness subscale. Accordingly, it is seen that participants whose 
income are 3000₺ and above have higher mean rank compared to participants whose income are between 0-999 and 2000-
2999₺. The increase in income may be observed in a way that people are distancing away from financial concerns; thereby not 
having any stress. In this respect, it is possible to consider increasing income as an important reason for people to display 
suitable behavior.It has been concluded that there is not any statistically significant difference between groups in verbal 
aggression, anger, physical aggression, hostility, extroversion, openness to experience, agreeableness, and conscientiousness 
subscales by the education variable of participants while there is statistically significant difference between groups in the 
neuroticism subscale. Accordingly, it is seen that the participants having postgraduate degrees have higher mean rank compared 
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to participants having associate degrees. When analyzed, results demonstrate that it is possible to say that the age variable is 
related to the topic rather than the education variable. The reason behind this is that neuroticism mean scores increase with age 
in the age variable.  
 
CONCLUSION 
Considering the answers given by participants to questionnaire and as a result of correlation analysis conducted between 
aggression and personality subscales, it is observed that there is a statistically significant, negative, low-level correlation 
relationship between anger and agreeableness subscales. Accordingly, increase in anger reduces agreeableness. The positive 
effects of sports on personality development are undeniable. Moreover, personality traits that could avert aggression may be 
improved through sports. From this perspective, the integration of the concept of sports into individual life should be evaluated 
as a social issue, and studies should be conducted in this direction. 
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ABSTRACT 
 The purpose of this study is; The effect of pilates and stretching exercises on cerebral palsy, Static Encephalopathy, Non 
Progressive, Neuromusculer Encephalopathy, Brain Felci patients on Cobb bevel in Scoliosis, Lordosis, and kyphosis posture 
disorders. As a result of this purpose, 7-year-old autistic child who had shortening of the right leg muscle and spinal deformity 
due to Brain Felcine resulted in a total of 32 hours of pilates and stretching exercises with a condition of 4 days a week for 8 
weeks. Single subject research method was used in the study and comparison of cobb bevel level before exercise and cobb angle 
level after exercise were compared.In the results obtained from the study, the cobb bevel level of the individual in the pre-test 
was Scoliosis; 13 °, Lordosis;12 °, Kyphosis; 6 °. Cobb bevel in the measurement results obtained after the exercises applied 
Scoliosis;8 °, Lordosis; 6 ° Kyphosis; 6 °. As a result, it was found that there was no change in the kyphosis Cobb bevel when the 
applied pilates and stretching exercises had a positive effect on the rate of scoliosis which was found to have the most positive 
effect on Lordosis level in living spinal cord deformation due to SP. Conclusion:These results indicate that pilates and stretcing 
exercises have not improved especially in adolescence and thus have not improved in angle of view. 
 
 
INTRODUCTION 

Cerebral Palsy (CP) is a clinical syndrome of the brain that has not fully developed defined by symptoms such as 
dysfunctional, movement and posture disorders, mental insufficiency, hemiplegia, and dysarthria .9-18 It was first described by 
Little in 1861 and perinatal asphyxia (Lack of oxygen in the brain for a long time during birth) was accepted as the only cause of 
Cerebral Palsy for a long time .9  However, despite the advances in neonatal care and the increase in the frequency of cesarean 
section, the absence of a decrease in Cerebral Palsy disease has led to the discussion whether perinatal asphyxia plays a role in 
the diagnosis of Cerebral Palsy or not .7Cerebral palsy (CP) is divided into five types: spastic, athetoid, ataxic, flask (hypotonic), 
and mix. The most common is the spastic type and usually affects 70% to 80% of cerebral palsy patients .14  Spastic CP is defined 
by increased muscle tone, the persistence of primitive reflexes, and hyperreflexia .13 Difficulty in starting and ending of the 
movement is observed in children with spastic CP due to the lack of harmony between agonist and antagonist muscle activity. In 
addition, increased suprasegmental reflexes (harmonizing vowels and consonants in speech) prevent the protective extensor 
required for lifelong postural control and ambulation, balance, and the protective reaction .12In these children, spasticity mostly 
affects the shoulder extensors, adductors, internal rotators, elbow flexors, pronators, and wrist flexors in the upper extremities. 
In addition, hip flexors, adductors, internal rotators, knee flexors, and ankle flexors are much more affected in the lower 
extremities. The most common problems in children with spastic CP are generally spasticity in the extremities, decreased 
muscle tone in the trunk, stereotypical movement pattern, slow motion, associated reactions, joint deformities due to muscle 
weakness, posture and gait disorders.11  Cerebral palsy is a quite common static encephalopathy that can occur with multiple 
musculoskeletal problems. The increase in peripheral muscle tone, causing a decrease in the joint and muscle flexibility, reduces 
the patient's range of motion. Scoliosis, lordosis, and kyphosis risk increases as the severity of musculoskeletal involvement 
increases. Scoliosis, lordosis, and kyphosis negatively affect the functional capacity, daily care and nutrition of the patients.16  
Scoliosis is the three-dimensional bending injury of the spine of 10 degrees or more and it is one of the most common types of 
damage to the spine. Scoliosis is derived from the Greek word for "curvature, skew".18 In a healthy human spine, the vertebrae 
lie from top to bottom, in a straight line in the neck, back and waist regions, while in scoliosis patients the vertebrae shift to the 
right or left and also rotate around their own axis. 16Scoliosis is one of the most important issues of orthopedic surgery, with 
advances in diagnosis and treatment, but still involving many problems that need to be resolved despite its medical history dating 
back many years. Scoliosis can cause back pain, decrease in functional capacity due to movement difficulties, aesthetic concerns 
and related psychological distress, and even cardio-pulmonary functional loss in advanced degrees of curvature .5 Lordosis is a 
condition in which there is an excessive curvature of the spine in the waist. The spine naturally curves in the neck, back and 
waist to support the weight of the head and absorb shock. Lordosis occurs when the natural curve in the waist, that is the 
lumbar region, is above normal. This situation causes excessive pressure in the spine and causes pain. People with lordosis 
usually have a visible curve in the waist. When viewed from the side, the waist makes a certain C shape. Also, people with 
lordosis appear to be pushing their stomach and hips outward.6Kyphosis is defined as the anterior tilting of the vertebral column, 
mostly in the thoracic region, as a result of increased convexity from the back. In kyphosis, there is a shortening in the anterior 
column of the vertebral column while there is an increase in its posterior column .8There is a normal kyphosis angulation in the 
thoracic and sacral regions in the sagittal plane in a healthy person. Pathological conditions usually occur in the thoracic region 
since the sacral region is more stable. It is of primary importance to decide whether the developing kyphosis is pathological or 
not. Patients generally apply to clinics complaining about their physical appearance. Pain and neurological problems are also 
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among the complaints of patients.4The general objectives of rehabilitation in children with cerebral palsy can be summarized as 
minimizing the impact of physical disorders, gaining independence in society, and improving the quality of life of children and 
families who play a major role in this process. Rehabilitation in children with cerebral palsy varies according to the type and 
degree of the disease, additional disorders, the age of the children, and socioeconomic factors. In addition, visual, auditory, and 
cognitive disorders, seizures, learning difficulties, and emotional problems are factors that affect the treatment outcomes .17 
 
METHOD 
Research Group 
In this study, the single-subject case analysis method was used, and it was carried out with a 7-year-old male who was diagnosed 
with autism and spastic cerebral palsy living in Bartın Province. It has been determined that the individual has a shortening of the 
right leg muscle as a result of the decrease in muscle flexibility due to Spastic CP and a spinal deformity accordingly. 
Data Collection ToolIn the study, 32 hours of reformer Pilates and stretching exercises were applied for the aim of data 
collection within 8 weeks (4 days in a week, 1 hour in a day). Spinal cord (MR) pre-test measurements of the individual 
participating in the research were taken at Bülent Ecevit University Faculty of Medicine and the same measurements were taken 
again after the 8-week exercise program. 
 

8-week exercise program Duration Exercises Performed 

Start 10 min 5 min walking at a moderate pace 
5 min stretching of all body muscles 

Reformer 25 min Half Curl  
Hundred 
Obliques 
Hip Rolls 
Shoulder Bridge 
Implementation of the exercises as 3 sets of 8 repetitions 

Stretches 15 min Stretching the hamstring muscle 
Stretching the hip flexor muscles 
Flexion and extension application to the Lumbar Spine area 
Abdominal Stretches 
Scapula Stretches 

Finish 10 min 5 min walking at a slow pace  
5 min cool down exercise 

 
Data Analysis 
The analysis of the data was performed by examining the pre-test and post-test measurement results and by comparing the x-
ray results of the individual's kyphosis, scoliosis, and lordosis cobb angles. Evaluation and analysis of the results were carried out 
in the presence of an x-ray specialist. 
 
RESULTS 

Cobb angle values, taken before the exercise, of the individual diagnosed with Spastic Cerebral Palsy and autism, were 
Scoliosis; 13°, Lordosis; 12° and Kyphosis; 6° respectively. When these values were examined, it was determined that the 
indicated cobb angles were higher than they should be considering the physical figures of the individual as a result of the 
decrease in muscle flexibility due to Spastic CP and he had a borderline cobb angle according to the degree of diagnosis of spinal 
cord injury.During the 8-week exercise period, reformer exercises were first applied in Pilates exercises, and then stretching 
exercises were applied to gain muscle flexibility. These exercises were prepared and applied considering the diagnosis of autism 
and CP and other developmental characteristics of the individual.The applied exercise program was carried out in his home 
environment where the individual lived, with the thought that the child would feel comfortable and adapt more easily to exercise 
since the child was also diagnosed with autism. Angle measurements were taken again after the applied exercise program and 
the values of the cobb angles were respectively found as Scoliosis; 8°, Lordosis; 6°, Kyphosis; 6°.  When the pre-test and post-
test cobb angles of the participant were examined, it was determined that there was a 5° decrease in Scoliosis measurements 
(Pre T.; 13°, Post T.; 8°), and it was determined that Pilates and stretching exercises positively affect the diagnosis of Scoliosis. 
When the pre-test and post-test cobb angles of the participant were examined, it was found that there was no change in 
Kyphosis measurements (Pre T.; 6°, Post T.; 6°). When the pre-test and post-test cobb angles of the participant were 
examined, it was found that there was a 6° decrease in the lordosis measurements (Pre T.; 12°, Post T.; 6°) and the exercise 
applied had a positive effect on the lordosis value. It is thought that the most positive change occurred in the Lordosis coob 
angle due to the fact that the type of exercise performed was in the supine position. 
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Figure 1: Lordosis, Scoliosis and Kyphosis Pre-test and Post-test Measurement Results of the Individual Participating in the Study 
 
DISCUSSION  
 

It is known that CP syndrome, which is defined as cerebral palsy, causes damage to the conduction system of the brain 
and muscles. It has been determined that it is commonly observed that the muscles lose their flexibility over time as a result of 
the reduction of the conduction in the muscles, and accordingly, posture disorders. In the study, it was aimed to correct the 
existing disorder and regain the flexibility of the muscles of the individual with posture disorder due to CP with Pilates and 
flexibility exercises and it was observed that the individual has coob angle values of Scoliosis; 13°, Lordosis; 12° and Kyphosis; 6° 
according to the X-ray results in the pre-test measurements. When these values were examined, it was determined that the 
angle of lordosis in the individual was quite high and the exercise program was applied considering these angle values.After the 
exercise program, a result was reached in line with the goals determined at the beginning of the study and the final test values 
were found as Scoliosis; 8°, Lordosis; 6° Kyphosis; 6°.When the literature is reviewed, a similar study in which Pilates exercise is 
applied to individuals with CP and autism to regain muscle flexibility or to regulate existing posture disorders has not been 
found. However, Bahadır, in his modified Pilates study conducted in 2011, concluded that Pilates contributed positively to spinal 
cord disorders and this result was determined to support our study. 3Aydın (2007) emphasized the importance of exercise in 
children with cerebral palsy in his study titled Therapeutic exercises in 2007. Emphasizing that one of the exercise programs 
applied is Pilates, he stated that this type of exercise has a positive effect on gaining muscle flexibility, and this explanation, which 
is in line with our study, supports our research. 2 Polat et al’s emphasis on the effectiveness of exercise in regaining muscle 
flexibility and eliminating physical deprivations in children with Cerebral Palsy as a result of spinal cord injury in their research, 
titled as swimming and water therapy as treatment methods in cerebral palsy in 2018, supports our study.15In their study, 
Thorpe and Reilly applied a program including walking in the water, lower extremity resistance exercises for 10 weeks (1 day in 
a week) for a 31-year-old individual with CP, and emphasized that there was an improvement in lower extremity gross motor 
function score, walking speed, muscle strength, and self-perception parameters. The result in this study, that the exercise affects 
the physical development of individuals with CP, supports our study.19 Kelly and Darrah, in their study, pointed out that the 
underwater exercise programs applied to children with CP had positive effects on gross motor function, walking, muscle 
strength, respiratory function and flexibility. This research also supports our study.10  
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CONCLUSION 
In conclusion, it is thought that Pilates and stretching exercises have the ability to rehabilitate patients with lordosis and 

scoliosis, who are especially diagnosed at an early age, and it is possible to treat these individuals without surgical intervention by 
ensuring the continuity of the exercises.It is suggested that conducting similar studies, that will contribute to the literature, will 
be important both for these individuals to have a healthy life and to be a resource in the literature. 
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ABSTRACT  
The aim of this study is to investigate the psychological levels of sports-educated university students according to their gender, 
their grade level, their department and the type of sports they do. Independent t test and one-way ANOVA were used for 
statistical analysis.  Students' sub-dimensions of coping with difficulty, being open to learning, concentration, confidence and 
achievement, goal setting, being able to perform well under pressure and getting rid of anxiety and total scale scores did not 
show a statistically significant difference according to gender, class level and type of sport (p > 0.05). The scale total scores 
showed a statistically significant difference between the sub-dimensions of being open to learning, trust and achievement, goal 
setting and getting rid of anxiety according to the department they studied (p <0.05 and p <0.001). Conclusion: It has been 
determined that the psychological levels of sports-educated university students do not change according to gender and grade 
level, and differ according to the department they study. In addition, the psychological skill levels of the students, who are all 
team sports, did not change according to the type of sports they do. It is recommended to conduct this study with a larger 
group, considering team and individual sports.  
 
Keywords: Sport, Student, Psychology, Success  
  
INTRODUCTION 
     It is accepted that psychological characteristics as well as physical characteristics are effective in the success of athletes. 
Psychological skills are factors that increase motivation in humans and cause the emergence of existing abilities and ultimately 
increase the success of the athlete. Among these factors, goal setting, imagination, self-talk, motivating speech, changing the 
direction of thought, autogenic training and gradual relaxation techniques, besides factors such as fear and stress, these factors 
should be envisioned. The factors that maximize performance and provide motivation are seen as psychological skills .11 In 
addition to the skills that will increase the performance of the athlete, the fact that the athlete places the inadequate movements 
in the subconscious by studying and using them when necessary is called sportive skill .5-26 Mental training and skills, which are a 
systematic and programmed process that enable the learning and development of psychological abilities such as motivation, 
concentration, focusing attention, self-confidence, positive thinking and affect, goal setting, control, and similar, are considered 
indispensable to achieve high performance in sports activities (Neff, 2010). Concentration is the ability to maintain your ability to 
focus on what you are doing against internal and external stimuli that constantly affect you .3 The high concentration levels of 
athletes before training and competition indicates that their attention levels are also high (Weinberg 2011, Williams 2006). A 
high level of attention decreases the share of erroneous movements to be made in training and competition. Keeping the 
concentration level at a high level increases the efficiency of mental and physical training. For a good concentration level, the 
athlete should focus directly on the level of attention and set specific goals.5-3Durand-Bush et al. (2001) highlighted commitment, 
goal setting and self-confidence skills in the mental skills category. Mental factors in sports activities can be revealed by improving 
the skills and skill movements of athletes .19 The importance of self-confidence skill to reach elite performance level in sports has 
been revealed by some scientific studies. Self-confidence, which means being aware of the skills and characteristics of the 
individual about belief in successful future performance, is considered among the determinants of high-level performance .7 Trust 
and Success Motivation Self-confidence skill leads to positive emotions to come to the fore. It also helps to increase 
concentration, facilitate goal setting, devote one's effort to the branch, and lastly, the continuity of the mental processes that the 
person needs to develop in the game .8 Goal Setting and Mental Preparation: Measures whether an athlete sets specific 
performance goals and works in this direction. Goal Setting is the determination of goals and objectives that provide motivation 
and direction.4 Goals are the facts that direct the results that inspire the success of the individual. As motivational factors, the 
positive effects of short-term and long-term goals on successful performance have been determined by many studies (Yıldız and 
et al., 2010; Locke and Latham, 2002). Ability to Cope with Difficulties: Measures whether an athlete can be positive, 
enthusiastic, calm, in control and quickly overcome his mistakes, even when the situation gets worse .5-26 Being Open to 
Learning: It measures whether the athlete is open to learning and accepts constructive criticisms without personal perception 
and without worry .5-26  Concentration can be expressed as the ability to direct and maintain a person's attention in accordance 
with their purpose .15   Getting Rid of Worries: It can be expressed as reducing the psychological worries, tension and anxiety 
level of the person .20-23 The aim of this study is to investigate the psychological levels of sports-educated university students 
according to their gender, their grade level, their department and the type of sport they do.      
 
METHODS 
Participants. 225 male and 120 female students studying at the sports faculty participated in this study. They completed the 
psychological skills assessment scale on a voluntary basis. 
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Measuring tool 
Scale for Assessing Psychological Skills of Athletes (ACSI-28): The scale (APPENDIX II.) Is a self-assessment tool 
developed by Smith and et al. (1995) to evaluate the psychological skills of athletes. Turkish validity and reliability study was 
conducted by Erhan et al. (2015). This tool developed for athletes consists of 28 items, 7 sub-dimensions, and each sub-
dimension consists of 4 items. The scale, which consists of 28 items in total, is a 4-point Likert type scale. The scoring was 
scored between 0 and 3 according to the expressions 'Almost never', 'Sometimes', 'Often' and 'Almost always'. The questions 
numbered 3.7.10.12.19 and 23 of the scale are negative and they should be numbered reverse. Scoring for sub-dimensions 
ranges from 0 to 12, and an increase in the score obtained from the scale indicates that the athlete's psychological skills are 
good. 
 
Statistical analysis 
SPSS 23.0 package program was used for data analysis. Independent t test and one-way ANOVA were used in the statistical 
analysis of the data.   
 
 
RESULTS 
 

Table 1. Psychological skills assessment according to gender 
  Gender   N  Average   St.deviation  t-test  

Coping with difficulties Male  225  6,53  1,84  -0,26  
Female 120  6,58  1,89  

Open to learning  Male 225  6,45  1,61  -0,18  
Female  120  6,45  1,74  

Concentration Male 225  6,77  2,28  0,42  
Female 120  6,67  1,76  

Trust and success  Male 225  7,17  2,07  -0,32  
Female 120  7,24  1,85  

Targeting  Male 225  6,71  1,98  -0,02  
Female 120  6,72  1,91  

Ability to perform well under 
pressure 

Male 225  6,70  1,69  0,65  
Female  120  6,57  1,92  

Dealing with anxiety  Male 225  5,65  1,76  0,35  
Female  120  5,58  1,79  

Total Score  Male  225  45,98  8,13  0,20  
Female 120  45,81  7,47  

  
Table 2.  Psychological skills assessment of the students according to their department 

  Department N Average   St.deviation F/LSD  
Coping with 
difficulties 

Teacher (1)  95  6,69  1,48  1,19  
Coaching (2)  123  6,33  1,61  
Sports Management (3)  100  6,73  2,39  
Recreation (4)  27  6,33  1,75  
Total 345  6,55  1,85  

Open to learning  Teacher (1)  95  6,17  1,20  7,46**  
3>1,2,4  Coaching (2)  123  6,17  1,35  

Sports Management (3)  100  7,09  2,21  
Recreation (4)  27  6,37  1,33  
Total 345  6,45  1,66  

Concentration Teacher (1)  95  6,91  1,49  0,34  
Coaching (2)  123  6,63  2,38  
Sports Management (3)  100  6,68  2,45  
Recreation (4)  27  6,81  1,27  
Total 345  6,73  2,12  

Trust and 
Success  
 

Teacher (1)  95  7,31  1,37  3,04*  
3>1,2,4  
1>4  

Coaching (2)  123  7,01  1,96  
Sports Management (3)  100  7,54  2,52  

 Recreation (4)  27  6,37  1,55   
Total 345  7,19  1,99  

Targeting  Teacher (1)  95  7,04  1,47  2,94*  
1>2,4  Coaching (2)  123  6,42  1,73  
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Sports Management (3)  100  6,91  2,51    
Recreation (4)  27  6,15  1,83  
Total 345  6,71  1,95  

Ability to 
perform well 
under pressure 

Teacher (1)  95  6,93  1,30  1,41  
Coaching (2)  123  6,67  1,67  
Sports Management (3)  100  6,42  2,28  
Recreation (4)  27  6,48  1,48  
Total 345  6,65  1,78  

Dealing with 
anxiety 

Teacher (1)  95  5,13  1,43  4,94*  
1<2,3  
  

Coaching (2)  123  5,63  1,51  
Sports Management (3)  100  6,08  2,24  
Recreation (4)  27  5,74  1,56  
Total 345  5,63  1,77  

Total Score  Teacher (1)  95  46,17  4,47  2,96*  
2<3  Coaching (2)  123  44,85  6,39  

Sports Management (3)  100  47,45  11,58  
Recreation (4)  27  44,26  5,74  
Total 345  45,92  7,90  

*p<0.05  and **p<0.001  
 

Table 3. Sports Psychological evaluation skills of students according to their branches 
  Sport branches N Average  St. deviation F  

Coping with 
difficulties 

Football  131  6,53  1,71  0,06 

Basketball 92  6,48  1,66  
Volleyball 76  6,65  1,35  
Handball  46  6,57  2,11  
Total 345  6,55  1,85  

Open to 
learning  

Football  131  6,38  1,76  1,31  
Basketball 92  6,10  1,36  
Volleyball 76  6,38  2,47  
Handball  46  6,63  1,45  
Total 345  6,45  1,66  

Concentration Football  131  6,50  1,75  1,30  
Basketball 92  6,64  1,12  
Volleyball 76  7,23  1,53  
Handball  46  6,88  2,65  
Total 345  6,73  2,12  

Trust and 
Successs  

Football  131  7,08  1,88  0,25  
Basketball 92  7,26  1,78  
Volleyball 76  7,19  1,60  
Handball  46  7,28  2,21  
Total 345  7,19  1,99  

Targeting  Football  131  6,47  1,78  1,88  
Basketball 92  6,55  1,66  
Volleyball 76  7,31  1,49  
Handball  46  6,87  2,22  
Total 345  6,71  1,95  

Ability to 
perform well 
under pressure 

Football  131  6,58  1,56  0,77  

Basketball 92  6,52  1,60  
Volleyball 76  6,35  2,04  
Handball  46  6,81  1,95  
Total 345  6,65  1,78  

Dealing with 
anxiety 

Football  131  5,61  1,69  1,79  
Basketball 92  5,29  1,85  
Volleyball 76  5,15  1,59  
Handball  46  5,83  1,82  
Total 345  5,63  1,77  

Total Score  Football  131  45,15  7,92  1,41  
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Basketball 92  44,83  4,51  
 Volleyball 76  46,27  6,64   

Handball  46  46,87  8,74  
Total 345  45,92  7,90  

  
DISCUSSION  
    Micoogulları and et al., (2020) in one study, no significant difference was found between athletes in terms of self-confidence, 
goal setting and determination skills according to gender and type of sports branch. Yucel (2003), stated in his study that the 
gender of the athletes did not affect the state anxiety and trait anxiety.  Yıldız and et al. (2019) in their studies, they found no 
significant differences in the scores of the psychological skills assessment scale according to the gender variable. In the study 
conducted by Guler (2015), it was determined that the average scores of male athletes participating in the study regarding the 
level of psychological skills use were statistically significantly higher than the average scores of female athletes (except for the 
openness to learning sub-dimension of the study).  Ayrancı and et al. (2019) in this study, it was observed that there was no 
significant difference in terms of being open to learning, trust and success motivation, getting rid of worries and total score of 
the athletes according to their gender. On the other hand, it was seen that there was a significant difference in favor of women 
in the sub-dimensions of coping with difficulties, concentration, goal setting and mental readiness, and in favor of men in the sub-
dimension of being able to perform well under pressure. In this study, the sub-dimensions of coping with difficulty, being open to 
learning, concentration, confidence and achievement, goal setting, being able to perform well under pressure and getting rid of 
anxiety and total scale scores did not show a statistically significant difference according to gender (p>0,05). In this study, the 
scores that men and women got from the sub-dimensions are similar. This situation may also have an effect on their education. 
In this study, according to the department they read the student be open to learning, confidence and success, goal setting and 
scale total score and subscales get rid of the concern showed a statistically significant difference (p<0.05 and p<0.001). The 
difference between the scores of the students' coping with difficulties, performing well under pressure and concentration sub-
dimension scores according to the department they read is statistically insignificant. (p>0.05). In the sub-dimensions of being 
open to learning and trust and success, the scores of the sports management students are higher than the students of the 
teaching, coaching and recreation departments. In setting goals, the scores of the teaching departments are higher than the 
students of the coaching and recreation departments. Students of teaching department got the lowest score in the subscale of 
getting rid of anxiety. The thought of whether they can be appointed as teachers or not may be effective.Vanek and Cratty 
(1970) He stated that team athletes were less anxious than individual athletes and had higher self-confidence. Yıldız and et al.., 
(2019) found a statistically significant difference between the average scores of athletes who are interested in individual and team 
sports in their level of using their psychological skills. Ayrancı and et al. (2019) in their study, it was found that there was no 
significant difference in the sub-dimensions of goal setting and mental preparation, good performance under pressure and getting 
rid of worries, according to the sports branch in which the athletes were engaged, while being able to cope with difficulties, 
being open to learning, concentration, confidence and motivation of success and total score were significant in favor of team 
athletes. It was determined that there was a difference.  In this study, there was no statistically significant difference between the 
sub-dimensions of coping with difficulty, being open to learning, concentration, confidence and achievement, goal setting, good 
performance under pressure and getting rid of anxiety, and total scale scores according to the type of sport (p> 0.05).  The 
different results of the two studies can be attributed to the difference of the subjects and the fact that all types of sports in this 
study are team sports. 
 
CONCLUSION 
It has been determined that the psychological levels of sports-educated university students do not change according to gender 
and class level, and differ according to the department they study. In addition, the psychological skill levels of the students who 
are all team sports did not change according to the type of sports they do. It is recommended to conduct this study with a 
larger group, considering team and individual sports. 
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ABSTRACT 
The aim of this study is to examine the effects of Omega-3 supplements given to young handball players for six weeks in addition 
to endurance exercises on the levels of albumin, bilirubin, thyroid stimulating hormone (TSH), triiodothyronine (T3) and 
thyroxine (T4). For this purpose, 28 volunteer male athletes, who are registered athletes in a sports club, participated in the 
study. The athletes participating in the study were randomly divided into four groups as control (n: 7), omega-3 supplement 
group (n: 7), exercise group (n: 7), and exercise + reinforcement group. No application was applied to the control group. Six 
weeks, three days a week, 60 minutes of endurance exercise programs were applied to the exercise group in addition to 
handball training. Omega-3 fish oil (1000 mg / oral) chewable herbal capsule was given to the supplement group in adult dose at 
the same time every day for six weeks, accompanied by a nutritionist. Blood samples were taken from all individuals included in 
the study between 09:00 and 10:00 in the morning before the experiment and one day after the application. Albumin (g / dL), 
bilirubin (mg / dL), TSH (mlU / L), T3 (pg / ml) and T4 (ng / dl) values were analyzed in the blood samples taken. SPSS 22.0 (Inc., 
Chicago, IL, USA) program was used for statistical analysis of the data obtained. In the statistical analysis of the data obtained, a 
statistical significance at the level of 0.05 was determined in favor of the post-test in the TSH values in the reinforcement, 
exercise, and reinforcement + exercise groups. Again, unlike the control group, TSH values were found to be significant in favor 
of the reinforcement group, exercise group, and reinforcement + exercise group (p <0.05). No significance was found between 
the groups in terms of albumin, bilirubin, T3 and T4 hormone levels (p> 0.05). As a result, it can be said that endurance 
exercises and additional Omega-3 supplements given for six weeks affect the levels of thyroid stimulating hormone, which has a 
regulating effect on biochemical events in the development of thyroid gland cells and in the release of hormones. 
 
Keywords: Fatty acids, exercise, metabolism, supplementation 
 
INTRODUCTION 

Omega-3 (ω-3), fatty acids are essential fatty acids that participate in the structure of the cell membrane and are 
necessary for the cell to maintain its normal functions. The fluidity and flexibility of the cell membrane depends on the amount of 
essential fatty acids in the membrane. 1,2 Omega-3 fatty acids, which are effective on gene expression and intracellular 
communication, also provide the cell's energy need and help maintain body temperature (3). It is recommended that an adult 
take 1-1.5 grams of omega-3 fatty acids daily under normal conditions. Approximately 3 grams or more of omega-3 can be used 
in the treatment of some specific diseases.4Exercise not only causes anthropometric changes in the human body, but also causes 
physiological changes such as hypertrophy, strength-strength gain, hormonal changes. 5,6,7, and some performance variables such 
as endurance and strength that can be seen as a result of these changes are factors affecting the sportive success. 8,9,10 These 
changes seen during or after exercise bring along some enzymatic and hormonal adaptations. 11,12 The diversity of hormones, 
their effective role in providing hemeostasis, exercise, stress and so on, hormones for reasons such as changes in situations, it 
has become one of the topics that sports scientists have been working on for years and is constantly up-to-date. 13,9 It is known 
that regular physical exercise provides protection against mortality with its protective and therapeutic effect against diseases 
such as cardiovascular diseases, ischemic heart disease, heart failure, chronic obstructive pulmonary disease and type 2 diabetes. 
14,15 Physical activity has an effect on improving aerobic performance, cardiovascular endurance, muscle strength and flexibility, 
body composition, as well as reducing anxiety, increasing self-confidence and self-esteem. 16Based on this information, the effects 
of both exercise and supplementation of omega3 fatty acids on the metabolism of albumin, bilirubin and thyroid have been the 
subject of research. The aim of this study is to examine the effects of Omega-3 supplementation given to young handball players 
for six weeks in addition to endurance exercises on the levels of albumin, bilirubin, thyroid stimulating hormone (TSH), 
triiodothyronine (T3) and thyroxine (T4). 

 
METHODS 
Experimental design 

This study is an experimental study with a randomized control group. Randomized controlled studies are studies with 
high evidence value that directly affect clinical decisions and investigate the effectiveness of different treatment trials. It is one of 
the most suitable methods to make reliable and valid comparisons (17). Inclusion criteria were determined as the individuals 
participating in the study, being healthy, having no chronic disease, not smoking and regularly doing sports. Six-week endurance 
training was applied at the same time, three days a week. Apart from that, they were told to avoid strenuous physical activities. 
All subjects were informed about the study and their descriptive information was recorded. 

 
Subjects 

Athletes between the ages of 19-22 who were enrolled in the study for a sports club, who continued their handball 
training, were selected to work on a voluntary basis. Volunteer participation certificate was obtained from athletes and trainers. 
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Nutritionist opinion and support was obtained on the diet and supplements of the athletes. Measurements of all participants 
were taken before starting the study and one day after. 

 
Procedures 
Exercise Protocol 

Apart from handball training, the athletes participating in the study were subject to six weeks of endurance exercises. In 
the exercise procedure, a twenty-minute active warm-up period, sixty minutes of handball and endurance exercises, and ten 
minutes of cool-down exercises were performed after the end of the training. Training intensity of the first three weeks of 
training was adjusted to a maximum of 55-60% according to the condition levels of the athletes. In the last three weeks of the 
training, the training intensity was calculated by using the Karvonen method and increased to 65-75% maximum (18). 
 
Determination of Biochemical Analysis  
Blood samples were taken from the paerticipants in the resting condition twice before and after 24 hours the study. Venous 
blood samples were collected from the right arm of the participants into 5ml at the central laboratory of Gaziantep University 
Faculty of Medicine between the hours of 09:00 and 10:00 in the morning. Blood samples were collected by a gel biochemistry 
tube by expert. Blood samples were centrifuged at 4000 rpm for 10 minutes. Albumin, Bilirubin, TSH, T3 and T4 levels were 
determined in blood samples using auto analyzer. 
 
Statistical analysis 

SPSS 22.0 (SPSS Inc., Chicago, IL, USA) program was used for statistical analysis. Values were represented as mean and 
standard deviation, and significance was set at 0.05. Kolmogorov-Smirnov test was performed to assess normality, and 2x4 
mixed-factor analysis of variance and least significant difference tests were performed to analyze intra- and intergroup 
differences. 
 
RESULTS 

Statistical information of the data obtained from the study is shown in Table 1. No significance was found in the values 
of the control group in thyroid stimulating hormone levels (p> 0.05). Statistical significance was found in the post-test values of 
the omega 3 supplement group (1.40 ± 0.44), the exercise group (1.53 ± 0.68), and the omega-3 + exercise group (1.60 ± 1.23) 
(p <0.05). In the intergroup analysis of TSH values, a difference was found in favor of all groups compared to the control group 
(p <0.05). There was no statistically significant difference in T3, T4, Albumin and Bilirubin values in the control group, 
supplement group, exercise group and reinforcement + exercise group (p> 0.05).  

 
Table 1. Analysis of pre-test and post-test values of all groups 

 

 
 
 DISCUSSION 

The aim of this study is to examine the effects of Omega-3 fatty acid supplementation on albumin, bilirubin, thyroid 
stimulating hormone (TSH), triiodothyronine (T3) and thyroxine (T4) hormone levels in young handball players who received 
Omega-3 fatty acid supplements for six weeks of endurance exercise. Two major findings were identified in this study. The first 
is that the group supplemented with omega-3 fatty acids affected TSH levels, and the second finding is that exercise also affected 
TSH levels. 

 CG.  
Mean+SD 

O3G 
 Mean+SD 

EG.  
Mean+SD 

O3+EG Mean+SD 

TSH (mlU/L) 
Pre-test 2.19±0.74 1.88±0.68 1.92±0.60 2.00±1.28 

Post-test 2.22±0.94 1.40±0.44A 1.53±0.68A 1.60±1.23A 

Difference 0.03±0.65 -0.47±0.39 B -0.39±0.60 B -0.40±0.63 B 

T3 (pg/ml) 
Pre-test 3.78±0.35 3.65±0.36 3.63±0.42 3.62±0.37 
Post-test 3.94±0.32 3.77±0.54 3.60±0.35 3.70±0.39 
Difference 0.16±0.24 0.12±0.50 -0.03±0.42 0.07±0.37 

T4 (ng/dl) 
Pre-test 1.37±0.15 1.30±0.12 1.42±0.19 1.32±0.12 
Post-test 1.28±0.21 1.26±0.21 1.36±0.15 1.23±0.13 
Difference -0.09±0.15 -0.05±0.23 -0.06±0.25 -0.10±0.09 

Albumin (g/dL) 
Pre-test 51.37±3.49 52.75±2.31 50.70±4.21 50.44±1.30 
Post-test 50.49±1.68 49.83±4.11 50.84±2.31 49.64±1.87 
Difference -0.89±4.75 -2.92±5.11 0.14±4.96 -0.80±2.94 

Bilirubin (mg/dL) 
Pre-test 0.79±0.48 0.81±0.19 0.56±0.18 0.57±0.16 
Post-test 0.74±0.24 0.90±0.42 0.66±0.25 0.42±0.07 
Difference -0.05±0.27 0.09±0.54 0.10±0.28 -0.15±0.14 

CG: control group, O3G: Omega 3 supplemented group, EG: exercise group, O3 + EG: Omega3 supplemented 
group, SD: standard deviation, A: significant difference between pre- and post-tests, B: significant difference from CG 
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The endocrine system functions functionally in almost all tissues of the body. It helps maintain the normal function of 
the body, prepares the body for exercise and various stressful environments, and plays an important role in various adaptations 
of the body. Thanks to these functions, the endocrine system; It helps to maintain performance during exercise, to ensure 
chronic adaptation to training in the human body, and consequently to improve exercise and sports performance (19). It is 
known that thyroid hormones increase the basal metabolic rate, protein synthesis and the effect of catecholamines. The 
responses of thyroid hormones to different types of exercise are not clear. While there are studies showing that aerobic 
exercise increases T3 and T4 intensity (20), there are studies showing that it does not increase acutely during exercise (21). In 
our study, it was determined that six weeks of endurance exercises affect TSH levels. No change was observed in albumin, 
bilirubin T3 and T4 values. Especially in acute and chronic exercises, thyroid hormone (TSH, T3, T4) release increases. Thyroid 
hormones, along with exercise, improve the endurance of the organism by affecting protein carbohydrates, fat, metabolism, and 
adaptation of the organism to physiological and metabolic changes that will occur as a result of exercises. 22,23 Teixeira and 
friends. 24  found in their study that there was no major change in thyroid hormones of the ten-week exercise program. Masaki 
and friends. 25 found that acute exercise had changes in TSH and T3 levels, and there was no change in T4 level. Cinar and 
friends (2017) determined that a six-week exercise program and zinc supplement affected the participants' thyroid hormone 
metabolism positively. In their study, Mwafy and friends (26) observed that the six-month exercise program had a significant 
increase in TSH level and a decrease in T3 and T4 levels.In our study, a significant change was found in the TSH levels of the 
omega 3 supplement group. No change was observed in T3, T4, albumin and bilirubin values. The same change was observed in 
the group exercised with supplementation. Omega 3 fatty acids are necessary for organelles such as the cell membrane, 
endoplasmic reticulum and mitochondria for normal functioning of cellular functions. Omega-3 fatty acids, which are effective on 
gene expression and intracellular communication, also provide the energy need of the cell and help maintain body temperature 
(3). Omega-3 fatty acids are polyunsaturated long-chain fatty acids 18, 22 carbon lengths) and the first of many double bonds is 
located at the third carbon atom starting from the methyl end of the molecule. Two of the important omega-3 fatty acids are 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). 27, 28 It has very important positive effects on our health. For 
example, it is effective in the treatment of hypertension, Crohn's disease, rheumatoid arthritis and asthma. It reduces the risk of 
coronary artery disease and serum triglyceride levels. 29,30 Omega-3 fatty acids lower LDL-cholesterol levels. Mortality due to 
sudden infarctions can be significantly reduced by consuming 35 grams or more of fish per day. It has been shown that the risk of 
cardiovascular disease can be reduced significantly by eating at least one meal of fish per week. 31,32 The effect of omega-3 fatty 
acids in lowering blood pressure and plasma lipids, reducing platelet aggregation and inflammatory response is well known. 
There is also control of the cellular immune response. 28,33 Numerous scientific research findings examining the effects of omega-
3 fatty acids on human health have shown that these fatty acids have important positive effects in the prevention and treatment 
of many diseases from cardiovascular diseases to hypertension, Alzheimer's to depression, rheumatic diseases to asthma, 
immune system diseases to osteoporosis show that they have. Moreover, these fatty acids achieve their positive effects naturally, 
that is, with nutrition, without any serious side effects.34 

 
CONCLUSION 

As a result, it can be said that with six weeks of endurance exercise, omega 3 supplements do not change the levels of 
albumin and bilirubin. It can be said that the TSH change in thyroid metabolism is affected by exercise and omega 3 
supplementation. 
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ABSTRACT 

This work has been performed to analyse the effect of 60-75 years old male body mass indexes (BMI) on physical 
fitness levels. 738 elderly men, who do not have chronic health problems and who could maintain their daily life activities 
independently, included on a voluntary basis to the research. Those whose BMI values are less than 18.50 kg / m2 are weak, 
those between 18.50 and 24.99 kg / m2 are normal, those between 25.00 and 29.99 kg / m2 are overweight and those who are 
30 kg / m2 and more are classified as obese. BMI categories have been divided into 3 groups: Normal (226 cases), Overweight 
(391 cases) and Obese (121 cases). Senior Fitness Test (SFT) protocol created by Rikli and Jones (2001) was used to determine 
the physical fitness levels of the participants.SPSS 22 statistics program and the Kolmogorov Smirnov test were used in order to 
analyse the data obtained from the measurements. The data were presented as arithmetic mean, standard deviation and 
differences between averages. The analysis of the test scores with the BMI classification of the participants was done with the 
One Way Anova-Shaffe test. The relation between body weights and test scores according to the BMI Categories was analyzed 
with pearson correlation test. Statistical significance was examined at the level of 0.05 and 0.01.According to the findings of the 
study, the difference between the physical fitness test scores of the participants in the Normal and Overweight BMI category 
was not found to be significant. As a consequence, it is necessary to create exercise programs in order to develop physical 
fitness levels which are thought to decrease together in old age and which are found to be significantly low in obese elderly 
people. Particularly, it is considered important for elderly people who are inactive and living in cities to participate in such 
exercise programs in order to be able to do their daily life activities independently.  
Keywords: Weight, Fitness, Sports 
 
INTRODUCTION 
                  
 Aging is a physiological process that occurs in every living creature and causes a decrease in all functions. It is also 
explained as all of the structural and functional changes that occur at the level of the molecule, cell, tissue, organ and system. 
General signs of aging are diminishment in various functions and capacities of the body, decreased adaptation to changes in the 
internal and external environment, and decreased resistance to potentially harmful effects on the body. With aging, changes in 
cell structure, diminishment of cell number and regeneration ability of the body can be observed.14  The definition of "old adult" 
varies depending on different perspectives and goals. Researchers divides elderly people into three subgroups: Young ‘old 
people’ between 65-74 ages; middle aged ‘old people’ between 75-84 ages and elderly people aged 85 and over. 1 Physiological 
regression and an increase in disease curvature are observed with aging. Although both conditions affect each other in this 
process, physiological regression triggers disease formation more effectively. Many physiological functions of healthy older adults 
are preserved in basal rest, but regression can be observed in organ systems and static mechanisms .16 Along with the aging, 
there is also diminishment both functional and physical inactivity.15  It can be observed impariments in the functional health of 
sedentary old people due to their activity-related strength, endurance and flexibility problems; and these individuals make more 
efforts to perform normal activities. Physical fitness plays a vital role in health and independence in older individuals. It is 
generally accepted that a decrease in daily physical activity contributes to increased obesity worldwide .11-13 Problems such as 
sarcopenia that occur with old age cause a diminish in mobility and scope of the activity.5 The loss in physiological capacities due 
to old age supports the formation of obesity with physical losses. Therefore; it is necessary to protect the body mass index with 
exercise and healthy nutrition via encouraging the individual to an active life. “Physical fitness” is defined as the ability to do daily 
work vigorously and carefully without excessive fatigue, and to allocate enough energy for leisure and unexpected emergencies.23 
Low physical fitness is an important risk factor for cardiovascular disorders, osteoporosis, decreased muscle mass and risk of 
falling .16 The development of components such as muscle strength, endurance and flexibility enables the maintenance of 
functional movement in older people and a more active lifestyle and also increases the quality of life .10 Meanwhile, adequate and 
balanced nutrition with a regular exercise affects the performance of the elderly people as positive and reduces the risk of future 
health problems .7Body mass index (BMI) is calculated by dividing body weight by the square of the height .6  Body mass index is 
associated with all causes of mortality and increased morbidity caused by diseases such as cardiovascular diseases hypertension, 
diabetes and BMI is often used to describe overweight and obesity, as they are well correlated with other measurements that 
measure body fat, and are mostly derived from available data .6  In individuals above 65 ages, the BMI is desired to be between 
24-29. Body mass index below 25 may cause weakness and high mortality in the elderly.4 In the conducted researches, it is clear 
that an active lifestyle and movement delay the biological age in the elderly and protect the individual in various diseases. 
Developing technology is moving people away from the active lifestyle today, as well as negatively affecting the eating habits of 
people along with this passive life. The risk of obesity and disease increases when some negative conditions such as inactivity and 
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nutritional changes come together. Researches present that passive lifestyle increases the frequency of overweight and obesity in 
our country, as in the world and it also shows us that obesity is effective in the elderly people.  In this context, it is thought 
that this study will contribute to the literature of this study of field in order to analyse the effect of Body Mass Indexes (BMI) on 
physical fitness levels of 60-75-year-old male patients. 
 
MATERIALS and METHOD 

The study was carried out with the voluntary participation of 738 male patients aged 60-75 years, who could maintain 
their daily life activities independently and having no serious health problems. Volunteers wishing to participate in the study were 
asked demographic information and the status of orthopedic or mental disability, which could prevent or restrict the application 
of test protocol. Those with neurological or advanced cardiovascular chronic disease were excluded from the study. In the 
application of the tests, clothes such as jackets and coats that could prevent or restrict the movements of the participants were 
removed. An experienced assistant was assigned to each station to make the stations run smoothly. Participants who did not 
complete any of the stations containing the test protocol were excluded from the evaluation. In the study, the armless, straight 
back chair with a sitting height of 43.18 cm, a custom-made dumbbell weighing 3.63 kg, a distance of 2.44 meters, a cone, a 50 
cm long wooden ruler, a 1.5x1.5 mat, stopwatch, scales and tensiometer were used .21 Each participant completed the two-
minute step test with a bare foot on a 1.5 x 1.5 size mat. The same devices were used for the physical and physiological 
measurements of all cases. The BMI values of 738 patients who met the criteria and completed the tests were calculated by 
dividing the body weight by the length of the body in square meters and recorded in kg / m2. The cases smaller than 18.50 kg / 
m2 are considered as Weak (0 Case), those between 18.50-24.99 kg / m2 are Normal Weight (226 cases), those between 
25.00- 29.99 kg / m2 are Overweight (391 cases) and those with a body mass index greater than 30 kg / m2 are regarded as 
obese (121 cases) by taking the BMI norm values determined by WHO into consideration.  

 
Applied Tests 

The Senior Fitness Test (SFT) protocol including six phases which was developed by Rikli and Jones in order to 
determine the physical fitness levels of the elderly aged 60-94 years, was used.21 Each phase of the test protocol was explained 
one by one before the participants were taken to the test. 4–5 minutes of warm-up (walking, jogging, stretching exercises) were 
demonstrated to the participants. Test protocol includes 6 tests: Chair Stand Test (30CST), The Biceps Curl Test (ARCLT), 
Two Minutes Step Test - (2MST), Up and Go Test- 8 Footstep (8FUAGT), Chair Sit and Reach Test (CSRT), Back Scratch Test - 
(BST). 

 
Statistical Analysis 

Analysis of the data obtained as a result of measurements were done by using SPSS 22.0 for Windows package 
program. As a result of the Kolmogorov Smirnov test, it is understood that all groups showed normal distribution. The 
comparison of the test scores of the participants regarding their body mass index values was made with One Way Anova - 
Scheffe Test. The relation between body mass index and test scores was evaluated by Pearson Correlation. The statistical 
significance levels of the in-group and intergroup variables and parameters were analysed in the range of p <0.05 and p <0.01.  

 
RESULTS 
While 97 participants did not receive any education, 84 of them are only literate. 390 participants garaduated from primary 
school; 61 of them got secondary school education level. Lastly, 64 participants graduated from high school, 42 of them had 
university graduation. Considering the participants’ level of income, we can say that 50 of them had low, 452 of them has 
medium, 219 participants had high and 17 had very high level of income. The profession of participants consists of various jobs: 
117 officer, 185 employees, 21 teachers, 10 police-watcher, 172 farmers, 4 lawyer-prosecutor-judge, 1 doctor/healthcare 
personnel and 10 no-profession.  
 

Table 1. Age, Height, BMI and Body weight values regarding categories of BMI. 

Parameters BMI 
Category Min Max X Sd. 

Ageyear 

Normal Weight 60,00 75,00 67,55 4,56 

Overweight 60,00 75,00 67,10 4,52 

Obese 60,00 75,00 66,51 4,34 

Height cm 

Normal Height 153,00 197,0 170,03 6,66 

Overweight 150,00 190,00 169,50 6,32 

Obese 154,00 182,00 168,51 5,55 

Body Weight kg 

Normal Weight 47,00 89,00 66,89 6,99 

Overweight 60,00 98,00 78,47 7,24 

Obese 75,00 139,00 90,74 2,49 

BMI kg/m
2 

Normal Weight 17,26 24,96 23,03 1,71 

Overweight 25,00 29,95 27,27 1,35 

Obese 30,00 47,54 31,94 2,49 
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 When Table 1 is analysed; the averages of age and height are close to each other in terms of normal, overweight and 
obese categories While the averages of body weight are such: 66.89 for normal, 78.47 for overweight, 90.74 for obese. BMI 
averages are as such: 23.03 for normal, 27.27 for overweight and 31.94 for obese. When their smoking status was 
considered, 91 normal weight, 104 overweight and 24 obese participants smoke. 70 normal weight, 162 overweight and 45 
obese participants did not smoke. Moreover, 65 normal weight, 125 overweight and 52 obese participants quitted smoking. 
Status of doing exercises regarding categories of BMI was taken into consideration, 34 normal weight, 79 overweight and 22 
obese participants exercise while 192 normal weight, 312 overweight and 121 obese participants did not exercise.  
 
Table 2. The differences between statistical analysis of test scores and groups belonging some variables of groups according to 
BMI categories. 

Parameters Category Min Max X Sd. p Differen
ces 

30 CST 
The Chair Stand Test 
(reps/30sec) 

Normal 
Weight 7,00 24,00 15,45 3,28 

0,000 N-O** 
K-O** Overweight 6,00 24,00 14,96 2,93 

Obese 7,00 21,00 13,47 2,84 

ARCLT 
The Biceps Curl Test 
(reps /30sec) 

Normal 
Weight 7,00 24,00 16,42 2,95 

0,395 - Overweight 8,00 25,00 16,75 2,85 

Obese 7,00 23,00 16,62 2,89 

2MST 
2 Minutes Step Test 
(step /2mins) 

Normal 
Weight 39,00 125,00 71,53 16,02 

0,000 N-O** 
K-O* Overweight 29,00 118,00 69,27 15,46 

Obese 30,00 105,00 65,25 14,59 

CSRT 
The Chair Sit and Reach 
Test (cm) 

Normal 
Weight -27,00 11,00 -4,18 8,54 

0,946 - Overweight -36,00 14,00 -4,13 8,80 

Obese -28,00 12,00 -4,42 8,11 

BST 
The Back Scratch Test 
(cm) 

Normal 
Weight -31,00 9,50 -8,02 8,90 

0,000 N-O** 
K-O** Overweight -39,00 10,50 -8,45 9,79 

Obese -38,00 4,00 -12,87 9,12 

8FUAGT 
Up and Go Test-8 
Footstep (sec) 

Normal 
Weight 3,17 9,61 5,25 1,13 

0,000 N-O** 
K-O** Overweight 3,44 11,26 5,40 1,11 

Obese 4,09 11,23 6,05 1,50 
N: Normal Group, K: Overweight Group, O: Obese Group, X: Average, SD: Standart Deviation, p: The Level of Significant 
Differences between Groups, ** p<0.01,    *p<0.05. 
 
 

Table 3. Relation between Test Scores and Body Weights of Participants considering BMI Categories 
 
BMI 
GROUPS  

30 CST 
Chair Stand 
Test 
(reps/30sec) 

ARCLT 
Biceps Curl 
Test 
(reps /30sec) 

2MST 
Step Test in 2 
minutes 
(step/2mins) 

CSRT 
Chair Sit and 
Reach Test  
(cm) 

BST 
Back Scratch 
Test 
(cm) 

8FUAGT 
8 Footstep 
Up and Go  
Test (sec) 

 
 
NORMAL  
 
 

Body 
Weight 

r 0,050 0,123 0,191** -0,005 0,159* -0,097 

p 0,455 0,065 ,004 ,943 0,017 0,147 

n 226 226 226 226 226 226 

 
 
Overweight 
 
 

Body 
Weight 

r 0,000 0,135** 0,082 -0,081 0,087 -0,064 

p 0,986 0,008 0,106 0,109 0,086 0,209 

n 391 391 391 391 391 391 

 
 

Body 
Weight 

r -0,234** -0,143 -0,248** -0,124 -0,238** 0,460** 

p 0,010 0,118 0,006 0,176 0,009 0,000 
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OBESE 
 
 

n 121 121 121 121 121 121 

 
 
There is a positive significant relation between the scores of 2 minutes Step Test and Back Scratch Test as a result of correlation 
analysis between the body weights of the participants in the normal category and the test scores. On the other hand, there is 
only a positive significant relation between the scores of body weight and biceps curl test as a result of positive correlation 
between the body weight and test scores of participants in the overweight category. Lastly, in the category of obese participants, 
there is negative significant relation between the scores of body weight and Chair Stand Test, 2 minutes Step Test and Back 
Scratch Test in consequence of correlation analysis between the body weights and test scores. There is a positive significant 
relation between the scores of body weight and 8 Footstep Up and Go Test.  
 
DISCUSSION  

The age and height averages are close to each other in terms of normal, overweight and obese categories. It is seen that 
the BMI categories formed regarding these perspectives have similar characteristics. In a study on cross-sectional study with 
individuals aged 60 and over by Barbosa et al. (2005); it was reported that there was a diminishment in the scores of 
performance tests with aging. In our study, it is thought that close age averages between the categories is an advantage in terms 
of analysing the test scores. The average of body weight (kg), which is one of the important conditions in establishing the 
categorical approach of our study, was found to be 66.89 in normal weight, 78.47 in overweight and 90.74 in obese. The BMI (kg 
/ m2) averages are 23.03 in normal, 27.27 in overweight and 31.94 in obese. The BMI average of all participants in the study is 
27.41. When the literature is analysed, we see that the elderly people have similar BMI values. Valentine et al. (2009) reported in 
their field study on relation between BMI and physical function in 134 elderly people that BMI average is 28.35 kg / m2. In 
another study by Syddall et al., 3225 elderly people have been evaluated and the average BMI value was 27.35 kg / m2.When the 
smoking habits of the patients were assessed, the rate of smokers was found as 29.6%. In terms of the ratios among the BMI 
categories, the proportion of smokers' is 41.6% in normal weight, the ratio of overweight is 47.5% and the rate of obese is 
10.9%. The fact that this rate is lower in obese can be explained by the lower number of these cases, and it is thought that 
smoking problems may not occur in addition to health problems caused by excessive body weight in obese patients.It is 
identified that very few cases (18.3%) do exercises. In terms of the ratio between BMI categories, the rate of exercising is 25.2% 
in normal weight, the ratio of overweight is 58.5% and the rate of obese is 16.3%. It is determined that the majority of the cases 
(81.7%) do not exercise. It has been found that those who do not exercise are similar in terms of the BMI categories. The high 
rate of overweight participants among those who exercise makes us think that exercise awareness of overweight people is 
higher than that of other categories. In their study, Goggin and Morrow (2001) reported that 69% of the participants aged 60 
and over say that exercise is beneficial for health, but 69% do not participate in sufficient exercise. The findings of this study 
support our study. In a study on 2558 elderly people by Asp et al. (2017), it has been stated that while 13% of physically active 
individuals face obesity, the rate of physically inactive individuals facing obesity is 22%.  In their study with 107 obese old 
participants, Villareal et al. (2011) revealed that weight loss and exercise should be planned and implemented together in order 
to provide the best improvement in physical functions. Brach JS et al. (2004) reported that overweight and obese women have 
similar levels of physical activity and physical fitness, while normal women are more active. From this point of these studies, it is 
obvious that exercise in old age is very important.As a result of the statistical evaluation, when 30 CST, 2 MST, BST and 8 
FUAGT scores were analysed, the differences between the scores of the normal and overweight and the obese participants are 
significant (p <0.01). When the 2 MST scores are considered, the difference between normals and obese (p <0.01) and 
overweight and obese (p <0.05) are significant, but the differences between the categories are not significant when the ARCLT 
and CSRT scores are regarded. Similar findings have been found in a study on older women by Güler et al. (2020). In another 
study including 3605 participants aged 65 and over, the majority of obese participants had low physical functions .19  In many 
studies, it was proven that obesity negatively affects physical mobility as well as various health problems and exercise should be 
effective to avoid obesity .17-20 When these results are evaluated together, it is thought that decreasing BMI values may improve 
the physical fitness parameters in terms of health in the elderly.As a result of the correlation analysis between the body weights 
and test scores of the cases in the normal weight category; it was determined that there is a positive relationship between the 
body weight and the 2 MST and BST scores, and not with any other test scores. An increase in body weight in overweight 
reveals that it increases arm forces. In the overweight category, no change due to weight gain was detected in other tests except 
ARCLT. As a result of the correlation analysis between the body weights and test scores of the participants in the obese 
category, a significant negative relation was found between body weight and 30 CST, 2 MST, and BST scores. As the body weight 
of the obese increases, the test scores decrease. Nevertheless, there is a positively significant relation between the scores of 
body weight and 8 FUAGT in obese participants. Depending on the weight gain, the movement skills decrease more in obese 
individuals than in the other category. 

 
CONCLUSION 
While the BMI value is at the optimal level in elderly individuals causes the physical functions to be high, the high BMI value 
causes the physical functions to be low. 3 Having obese BMI values appears to be a serious problem that restricts strength, 
muscular endurance, flexibility, and cardiorespiratory features. Decreasing physical movement and increasing body weight with 
old age makes it difficult to perform daily life activities independently. Weight gain and obesity in the elderly people lead up to 
development of many acute and chronic diseases by negatively affecting movement, respiratory, circulatory, hormonal and many 
other systems based on our study findings and literature. It is known that the most effective methods for preventing these 
conditions are regular exercise and balanced nutrition. These can help them do their daily life activities independently in the 
following years and to have the strength to resist health problems that may develop in the following years.  
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ABSTRACT 
This study was aimed to investigate the effect of a 12-week step-aerobic exercise program applied to sedentary women on some 
physical and physiological parameters. Sixteen voluntary sedentary women with a mean age of 20.2 ± 1.3 years were included in 
the study. In the study, height, body weight and BMI were measured by the researchers, and before and after the exercise 
program of the participants' blood samples were taken with an empty stomach in the morning by experts in an appropriate 
laboratory environment in the health institution. The data obtained in the research were analysed using the SPSS 22.0 package 
program. Nonparametric tests Wilcoxon Signed Ranks Test was used to reveal the difference between the pre-test and post-
test values of the research group. According to the results obtained, it was determined that there was a significant difference 
between the blood lipids such as Triglyceride, HDL, LDL and total cholesterol levels before and after the step-aerobic exercise 
program (p <0.05). As a result of the applied step-aerobic exercise program; it was seen that there was a significant 
improvement in physiologically sedentary women. Step-aerobic exercises can be an exercise program that can be preferred both 
to lead a healthy life and to reach the desired body mass index. Besides, it was thought that it might have a protective effect 
from metabolic disorders that may occur. 
 
Keywords: Step Aerobics, Exercise, Blood Fats 
 
INTRODUCTION 
 
Although technological developments that have gained momentum all over the world in today's conditions make peoples' life 
easier, unfortunately, these facilities have brought an inactive life to them. Today, almost all people do the work with machines 
which they can do with physical force. This situation has increased the possibility of some diseases (diabetes, cardiovascular 
diseases, etc.) seen in older ages in the past at an early age. For this reason, it is necessary to emphasize the importance of 
physical activity, which is quite effective in preventing such diseases, especially in the current period.Physical activity (PA) can be 
used to prevent and treat illness. In Sweden, licensed healthcare professionals have prescribed PA programs to assist patients in 
increasing their physical activity level .1  Physical activity programs were prepared by the Physical Activity Professional 
Associations and approved by the Swedish Medical Association in 2011. Regular aerobic and muscle-strengthening physical 
activity is recommended for all adults. According to the formula, the minimum recommended dose of aerobic physical activity 
(intensity x time) is 150 minutes per week moderately or 75 minutes at high intensity. If the dose administered is higher than the 
lowest recommended dose, much better results are obtained in terms of health .2 With this method, individuals are enabled to 
avoid inactive behaviour for a longer period of time.In order to provide the level of mobility required for our health and to 
increase physical fitness, there are many practised physical activities such as walks, jogging, cycling, step, aerobic dances, etc. 
Step, aerobics and dance are a type of exercise in which large muscle groups are worked in coordination with music at a certain 
tempo. It is also one of the exercises in which cardiorespiratory health is protected and improved .3Step-Aerobics; It can be 
counted among the new trend exercise types as it offers an enjoyable exercise with the movements and music performed in 
front of, next, behind, and diagonally on the platform. Nowadays, it is noteworthy that step-aerobic exercises have become an 
indispensable type of exercise in all private gyms. 4-5Exercise refers to activities performed regularly, and is very important for 
healthy living.19 Step aerobic exercises are known to have important effects on blood lipid profile in humans. Akbulut (2011) has 
been determined that regular and long-term step aerobic exercise causes positive effects on body composition and blood lipid 
parameters in middle-aged women.Blood lipids as a risk factor for cardiovascular disease are important to keep values within the 
normal reference range to improve health status and have a good quality of life. Although both aerobic dance and step dancing 
causes a decrease in triglyceride levels, the decrease of step is significantly greater in dance exercise than aerobic dance. Step 
dance exercises are better than aerobic dance in terms of increasing red blood cells, which lowers cholesterol and LDL levels .6 
Therefore, the study was aimed to investigate the effect of step aerobic exercises on lipid profile in sedentary women. 
 
MATERIALS AND METHODS 
 
Participants: The study group consisted of 16 voluntary sedentary women with a mean age of 20.2 ± 1.3 years and a mean 
height of 161.1 ± 5.2. By asking whether the participants had a chronic disease that may prevent exercising and whether there 
was a medicine they use regularly, it was determined as the criteria for inclusion in the study. No diet program was applied to 
the participants. Pre-test - post-test model was used in the study. 
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Blood Fat Measurement Tests: Before and after the step aerobic exercises, the participants went to the previously 
determined health institution with an empty stomach and had their blood measurements taken by experts in the appropriate 
laboratory environment. Blood values; LDL, HDL, total cholesterol and triglyceride values were obtained by making complete 
blood counts measurements with Mindray BC-6800 device. 
 
Exercise Program: The participants attended to 75-minute step aerobic exercises 3 days a week for 12 weeks. women 
participating in step-aerobics exercises were started with warming up for the first 15 minutes and then participated in 50 
minutes of exercise on the step board at regular intervals (height 70 cm, width 30 cm, height 10 cm) .8  The program was ended 
with 10 minutes of cooling exercises. The best way to improve the continuity in basic force and force was to make 1-3 sets of 
12-20 repetitions at 50-70% of 1 RM density .7-8 

 
Statistical Analysis: The data obtained in the research were analysed using the SPSS 22.0 package program. Wilcoxon Signed 
Ranks Test and descriptive statistics (mean, standard deviation) statistical techniques were used to reveal the difference between 
the pre-test and post-test values of the research group. 
 
RESULTS 

Table 1. Physiological characteristics of participants 
Variables x ̄±SD 
Age (year) 20,2±1,3 
Height (cm) 161,1±5,2 
BMI (kg / m2) 21,4±2,7 

 
The mean age of women in the study group was found to be as 20.2 ± 1.3, average height as 161.1 ± 5.2 and body mass index as 
21.4 ± 2.7. 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Participants' weight, fat percentage and BMI Wilcoxon Test Results 
p<0,05* 
 
When Table 2 was examined, we can say that the step-aerobic exercises caused a significant change in body weight, fat 
percentage and BMI values. 
 
 

Table 3. Changes in weight, fat percentage and BMI before and after the 12-week step aerobic exercise program 
 

Measurements (cm)  Ranks N Mean 
Rank 

Rank Total        Z                   p 

Triglyceride mg/dL   
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

16a 

0b 
8,50 
,00 

136,00 
 ,00 

 -,2,52*            ,012* 

 0c    
Total Cholesterol mg/dL 
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

16d 

0e 
8,50 
,00 

136,00 
 ,00 

 -,2,52*           ,012* 

 0f    
HDL mg/dL      
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

1g 

15h 

0ı 

1,00 
9,00 

1,00 
135,00 

 -,2,52*           ,012* 
 
 
-2,10*            ,036* LDL mg/dL   

Pre and Post-Test 
Negative Ranks 
Positive Ranks 
Equal 

16i 

0j 

0k 

8,50 
,00 

136,00 
,00 

 

 
p<0,05* 
 
When table 3 was examined, it was determined that there was a significant difference between the blood lipid levels 
(triglyceride, total cholesterol, HDL and LDL), pre-test and post-test values of the participants. Moreover, it can be said that the 

Measurements (cm)  Ranks N Mean Rank Rank Total        Z                   p 
Weight 
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

15a 

1b 
8,93 
2,00 

134,00 
2 ,00 

 3,42*            ,001** 

 0c    
Percentage of Fat  
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

16d 

0e 
8,50 
,00 

136,00 
 ,00 

 3,52*           ,000** 

 0f    
BMI   
Pre and Post-Test 

Negative Ranks 
Positive Ranks 
Equal 

16g 

0h 

0ı 

8,50 
,00 

136,00 
 ,00 

 3,52*           ,000** 
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step-aerobic exercise program had a positive effect on the post-test results by decreasing the pre-test results in the blood lipid 
profiles of the participants. 
 
DISCUSSION 
The study aimed to examine the effect of 12-week step-aerobic exercises on lipid blood profile in sedentary women. According 
to the results, it was seen that step-aerobic exercises showed significant differences in lipid blood profiles of sedentary women. 
In literature, there were studies investigating effects of step-aerobic exercises on body composition and cardiovascular system .9 
According to the information, it was observed that step-aerobic exercises had little information about lipoprotein concentration 
changes in sedentary women.It was known that step-aerobic exercises had a positive effect on the blood lipid profile, body 
composition and the cardiovascular system .10 It was seen that 16-week step-aerobic exercises in sedentary women showed 
significant changes in the inflammatory and lipid blood profile along with the cardiovascular system .11 It was understood that 
step-aerobic exercises caused significant changes in body weight in overweight women and were similar to our current study .12 
When the results of this study were examined, it can be said that significant changes were observed in the sedentary blood lipid 
profiles (triglyceride, HDL, LDL and Total Cholesterol) of step-aerobic exercises. In a study conducted on sedentary women to 
increase aerobic capacity and reduce body mass showed that the desired result was achieved in step-aerobic exercise 
participants .13  In another study conducted on female university students, it was determined that a six-week aerobic practice 
significantly improves cardiovascular strength, mental health, and BMI .14 In another study, step aerobic exercises were said to be 
an effective method for changing the lipid and lipoprotein profiles of female university-age students .15 It was found that young 
women who participated in a 12-week step-aerobic exercise program had significant decreases in body weight and percentage of 
body fat and improved aerobic capacity .16  Again, Șavkın (2014) found that there was a decrease in body weight as a result of his 
studies with sedentary women. Studies showing similarities with our current research result support our study. In this case, it 
can be said that regular step-aerobic exercises were effective in decreases in body weight, lipid blood profile and body fat 
percentage.It posed a serious and fatal risk such as coronary artery disease in physically inactive individuals, and it was 
emphasized that this disease was associated with high blood lipid and lipoprotein levels .18 Besides, blood lipids and lipoproteins 
appeared to be not only the cause of coronary artery diseases but also the cause of many diseases (Vikers & Remalet, 2014). 
Considering that aerobic exercises play an effective role in blood lipids and lipoproteins, it can be said that Step-aerobic 
exercises can be used in terms of applicability and difference.The results of this study showed that 12-week step-aerobic 
exercises caused changes in weight, BMI and blood lipid profiles of sedentary women. Moreover, like other aerobic exercises, 
step-aerobic exercises were also effective in maintaining the body composition of sedentary women in the desired range. It can 
be said that step-aerobic exercises were effective not only physiologically but also psychologically and aesthetically in sedentary 
women and would be an important method for developing a healthy lifestyle. It can be said that further studies will provide a 
significant gain to the literature from a different perspective to examine its effects such as different physiological (KAH, Lactate, 
Insulin Resistance). 
 
CONCLUSION 
As a result of the applied step-aerobic exercise program; it was seen that there was a significant improvement in physiologically 
sedentary women. Step-aerobic exercises can be an exercise program that can be preferred both to lead a healthy life and to 
reach the desired body mass index. Besides, it was thought that it might have a protective effect from metabolic disorders that 
may occur. 
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ABSTRACT 
The purpose of this paper is to analyze the relationship between risk and stock return on the basis of Turkish football teams 
traded in financial markets. The study consists of two stages. In the first stage, the most suitable GARCH models for the return 
series were estimated. In the second stage, the estimated GARCH models were used as risk indicators, and the causality 
relationship between risk and return was tested with the Fourier granger causality test. According to the results of the study, 
the best model for Fenerbahçe is ACGARH (1,1,1) model,  the best model Galatasaray is EGARCH model and the best model 
forTrabzonsopr is APGARCH (1,1,1). In addition,   there is causality relationship from risk to stock return.  
 
Keywords: Risk, Return, GARCH Model, Fourier Causality 
 
1. INTRODUCTION 
 

Sports clubs, which operated under the law of associations 20 years ago, now, operate as incorporated company.  The 
increase in the corporatization tendencies of football clubs caused serious increases in facility investments.  Companies in search 
of suitable funding have started to enter stock markets and going public. There are four Turkish football teams traded in the 
financial markets. Galatarasay ve Beșiktaș went public in 2002. Fenerbahçe and Trabzonspor started to enter stock markets by 
going public in 2004.  The informations of sport clubs’ public offering are presented in the table 1. 
 
Table 1: Descriptive Statistics 
Sport Clubs Beșiktaș  Galatasaray Fenerbahçe Trabzonspor  
Public Offering Model English Income-Weighted Model Income-Weighted Model Income-Weighted Model 
Public Offering Price 57.5  87 TL 10.50 TL 5.25 TL 

Capital Receipts 2 Million 
TL 

2 Million 
TL 

25 Million 
TL 

25 Million 
 TL 

Free Float rate 15 % 16 % 15 %  25 % 

Public Offering Market Value 94 Million 
$ 

132 Million 
$ 200 Million $ 96 Million 

$ 
 

As you can see in the table 1, Income-weighted model was used in the public offering of all sports clubs except Beșiktaș. 
15 percent of Beșiktaș and Fenerbahçe’s capital receipts, 16 percent of Galatasaray’s capital receipts and  25 percent of 
Trabzonspor’s capital receipts was offered public.  The unit stock prices are  57.5 TL for Beșiktaș,  87 TL for Galatasaray, 10.5 
TL for Fenerbahçe, 5.25 TL for Trabzonspor. 

 
 

Table 2. The main stock market ındicators (2020:3) 
Beșiktaș 
Free Float Rate  48.98 Capital  240.000.000 
Price/Earning Ratio 0.00 Shareholder’s Equity  -1.333.263.603 
Market to Book Value Ratio -0.68 Dividend Yield 0.00 
Net Earning / Shareholder’s Equity 0.03 Net Earning -40.390.848 
Coefficient of Beta  1.02 Stock Market Value 912.000.000 
Fenerbahçe 
Free Float Rate  32.82 Capital  98.980.000 
Price/Earning Ratio 0.00 Shareholder’s Equity  -838.303.932 
Market to Book Value Ratio -4.00 Dividend Yield 0.55 
Net Earning / Shareholder’s Equity 0.04 Net Earning -31.208.919 
Coefficient of Beta  0.99 Stock Market Value 3.349.483.200 
Galatasaray 
Free Float Rate  39.99 Capital  540.000.000 
Price/Earning Ratio 0.00 Shareholder’s Equity  -358.907.519 
Market to Book Value Ratio -6.15 Dividend Yield 1.79 
Net Earning / Shareholder’s Equity 0.11 Net Earning -39.530.519 
Coefficient of Beta  0.79 Stock Market Value 2.208.600.000 
Trabzonspor 
Free Float Rate  49 Capital  236.390.631 



 

 Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences- 2021” 

 

www.ijlpr.com                                                                                                                                                                      Page 268 

 

Price/Earning Ratio 0.00 Shareholder’s Equity  -615.357.408 
Market to Book Value Ratio -1.95 Dividend Yield 23.31 
Net Earning / Shareholder’s Equity 0.10 Net Earning -60.264.196 
Coefficient of Beta  0.15 Stock Market Value 1.198.500.499 

 
The teams with the highest market value are Fenerbahçe and Galatasaray. It is seen that all sports clubs have negative 

shareholder’s equity and are losing money. The reasons such as not being able to organize football competitions and playing the 
matches without spectators due to covid 19 significantly affected the revenues and profitability rates of sports clubs. In addition, 
high exchange rate increase the liabilities of sports clubs and increasing inflation negatively affects real returns. Increasing risk 
perception also changes stock market returns.   

 
2. SELECTED LITERATURE 
 

There are studies analyzing the relationships between risk and return in the literature; However, there are no studies 
analyzing the risk-return relationship on the basis of sports clubs. There are studies in the literature that examine the effects of 
match scores on stock returns. Brown and Hartzel1, Ashton, Gerrard and Hudson2, Solberg and Gratton3,  Zuber et al.4,  Duque 
and Ferraire5, Coates and Humphreys6, Scholtens and Peenstra7, Palomino, Renneboog and Zhang8, Bell et al.9 examined the 
relationship between match scores and stock returns for different football teams and for different periods. In all of the studies, 
with the exception of the study by conducted Zuber et al.4,   were pointed out there is statistically signiticantly relationship 
between match scores and stock returns. While victories have a positive effect on stock returns, losses have a negative impact 
on stock returns. Zuber et al.4 found that there is no statistically signiticantly relationship between match scores and stock 
returns. Özçelik10,   Aygören, Uyar and Sarıtaș11, Demir and Danis12, Berument et al.13, Demirhan14,  Kırkkulak Uludağ and 
Sigalı15, Ektik16 analyzed analyzed the effect of the match scores of four major football teams traded in financial markets on stock 
returns for various periods. The general results obtained from the studies show that the match scores affect the stock returns. 
Özçelik10 indicated that match scores do not have a statistically significant effect on stock returns.  

 
3. MATERIAL AND METHODS 
 

In this study, the relationship between risk and return on the basis of three major Turkish football teams (Fenerbahçe, 
Galatasaray and Trabzonspor) traded in the stock exchange was analyzed. The study consists of two stages. In the first stage, 
The most suitable GARCH model is determined for the return series and GARCH values are estimated. The GARCH values 
estimated were used as risk indicators. In the second stage, the causality relationships between risk and return are analyzed by 
using the Fourier Causality test. 

 

Table 3. Data set 

Sport Club Data Risk Indicator Return Indicator Database 

Fenerbahçe FENER.IS’s stock 
closing prices 

GARCH values of 
ACGARCH (1,1,1) modeli 

Return series based on 
FENER.IS’s  stock closing prices  

Yahoo finance 
historical prices Galatasaray GSRAY.IS’s stock 

closing prices 
GARCH values of EGARCH 
(1,1,1) model 

Return series based on   
GSRAY.IS’s  stock closing prices 

Trabzonspor TSPOR.IS’s stock 
closing prices 

GARCH values of APGARCH 
(1,1,1) model  

Return series based on 
TSPOR.IS’s stock closing prices 

 
3.1. GARCH Models 
 

Financial time series are  fat-tailed and more peaked compared to the normal distribution. In addition there is volatility 
clustring in the financial time series. For this reason, financial time series have heteroskedasticity problem. Therefore, it is more 
appropriate to use GARCH models instead of linear time series models in studies on financial time series. the first model based 
on ARCH effect was developed by Engle17. Bollerslev18 developed. the Generalized Autoregressive Conditional Variable Variance 
(GARCH) model by modeling the conditional variance with the ARMA process. GARCH (p, q) model can be formulated as seen 
below.  
 

                                                                                                                          (2) 
                                                                                      (3) 

 
Equation (2) shows that the conditional mean of the error terms by relying on the   information set is zero and its 

variance value is equal to .  is mean,   are ARCH and GARCH parameters. The following restrictions are 
imposed on the parameters in the GARCH model; 
 

,  ve                                                                    (4) 
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In the GARCH Model, it is assumed that news has the same effect on volatility. The leverage effect is not taken into 
account. The Exponential GARCH (EGARCH) model developed by Nelson19 and the Threshold GARCH (TGARCH) model 
developed by Zokaian20 take into account the asymmetric effect of news on volatility. 

EGARCH Model can be formulated as seen below.  
 

                                                       (5) 

 
In the EGARCH model, the conditional variance value depends on both the magnitude and the sign of the lagged error 

terms. There are no restrictions on parameters in the EGARCH model. The γ  parameter measures the presence of the 
asymmetric effect. If γ ≠ 0, there is an asymmetrical effect in the model.  If <0, there is a leverage effect.  

 
In the TGARCH model, asymmetric effects are included in the model by using dummy variables. The TGARCH model 

can be formulated as follows. 
 

                                                      (6) 
 

                                                                                                              (7) 

 
The effect of positive news is equal to , The effect of negative news is equal to . The γ  parameter measures 

the presence of the asymmetric effect. If γ >0, there is a leverage effect. 
 In the asymmetric CGARCH model developed by Engle and Lee21, it was taken into account that conditional variance 

may change over time, and it was possible to model how volatility changed in the short and long run. 
Asymmetric CGARH model can be written as below. 
 

     (8) 
 

 and  parameters represent ARCH and GARCH effects,  and  also represents short-term and long-term memory, 
respectively. The model has the following restrictions; 

 
;    and 0                                                                                        (9) 

 
Asymmetric PGARCH model developed by Ding et al.22 can be formulated as below. 
 

                                                            (10) 
The model has the following restrictions; 

 ,  ,  ,  and                                                                  (11) 
 
3.2.    Fourier Causality Test  
 

In analyzes based on Fourier equations, structural breaks with trigonometric terms in models are taken into account. 
The fourier granger causality test developed by Enders and jones23 is based on the following VAR equation. 

 
                                                                                                    (12)                                                       

                                                 (13)    

                   
The rejection of the basic hypothesis shows that there is a causality relationship between variables. 
 

4. DIAGNOSTİC TESTS 
 

GARCH models are the most frequently used models in risk measurements in financial markets. However, in order to 
use GARCH models, the return series should not have a normal distribution, there should be an ARCH effect in the mean 
equation used to estimate the GARCH model and finally, the residues should be free of ARCH effect in the estimated GARCH 
model. The descriptive statistics of the stock returns of football clubs are given in the Figure 1. 
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Fig 1. The descriptive statistics 
 

Figure 1 shows that return serises have a non-normal distribution. The return series of Fenerbahçe and Galatsaray have 
a right tail while the return of Tranzonspor has a left tail. 

 
Fig 2.  The volatility clustering 

 
All sport clubs exhibit volatility clustering. In other words, large changes tend to be followed by large changes while 

small changes tend to be followed by small change. In GARCH models, the obtained GARCH equations are obtained from the 
mean equations obtained by using AR (p), MA (q), ARMA (p, q) or ARIMA (p, q, d) models. This models are models estimated 
by stationary series. Fractional Flexible Fourier ADF (FFFADF) Test developed by Omay24  and ADF test developed by  Dickey 
and Fuller25 were used to test whether the series  have a unit root.  The results of unit root test are given in table 4 .  

 
Table 4. The results of unit root test  
FFFADF ADF 

Series Frequency Min. SSR F Test Stat Optimal Lag FADF Test 
Stat Test Stat Prob 

RFENER 0.100000 3.402392 1.856324 2.000000 -33.91704 -16.770 0.0000 
RGALATA 2.900000 40299.94 1.036527 0.000000 -57.36948 -12.682 0.0000 
RRABZON 5.000000 42883.16 2.958510 0.000000 -55.09930 -13.016 0.0000 

 
According to Table 4, all of series are stationary. Correlogram analysis is performed to determine the most suitable 

model for the mean equation to be estimated. 

 
 

Fig 3. The correlograms of return series 
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The most suitable model for estimating the average equation for stock returns of all football clubs is the ARMA (1,1) 
model. It should be tested whether each model has ARCH effect and the correlograms of the residuals of estimated models 
should be examined. 

 

 ARCH Test of the ARMA (1,1) Model Estimated for Trabzonspor 
      
      F-statistic 189.7492      Prob. F(1,3966) 0.0000 
Obs*R-squared 181.1767      Prob. Chi-Square(1) 0.0000 
      
 

Table 5 shows that the H0 hypothesis, which states that the models do not have ARCH effects in the estimated ARMA 
models, is rejected. Correlogram graphs of the residuals of the models are also given in Figure 4. 

 

 
 

Fig 4. Correlograms of residuals of GARCH models 
 

The estimated models provide all the assumptions of GARCH models. In order to decide the most suitable GARCH 
model for each football club, all models were estimated, and the model with the smallest AIC and SIC information criteria was 
selected as the optimum model.  

 
Table 6. The selection of the best GARCH model 
Fenerbahçe 
MODEL AIC SIC Desicion 
GARCH (1,1) -4.159 -4.150 It is not the best model 
TGARCH(1,1,1) -4.586 -4.575 It is not the best model  
EGARCH (1,1,1) -4.592 -4.581 It is not the best model 
APGARCH(1,1,1) -4.594 -4.581 It is not the best model 
ACGARCH(1,1,1) -4.636 -4.622 It is the best model  
Galatasaray 

     Table 5. The results of ARCH test 
ARCH Test of  the ARMA (1,1) Model Estimated for Fenerbahçe 
F-statistic 288.5761     Prob. F(1,4067) 0.000 
Obs*R-squared 269.5892     Prob. Chi-Square(1) 0.000 
     ARCH Test of the ARMA (1,1) Model Estimated for Galatasaray  
F-statistic 137.5192     Prob. F(1,4059) 0.000 
Obs*R-squared 133.0783     Prob. Chi-Square(1)                        0.000   
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MODEL AIC SIC Desicion 
GARCH (1,1) 5.114 5.123 It is not the best model 
TGARCH(1,1,1) 4.855 4.866 It is not the best model 
EGARCH (1,1,1) 4.844 4.855 It is the best model 
APGARCH(1,1,1) 4.847 4.859 It is not the best model 
ACGARCH(1,1,1) 4.855 4.869 It is not the best model 
Trabzonspor 
MODEL AIC SIC Desicion 
GARCH (1,1) 5.190 5.199 It is not the best model 
TGARCH(1,1,1) 4.820 4.831 It is not the best model 
EGARCH (1,1,1) 4.820 4.831 It is not the best model 
APGARCH(1,1,1) 4.814 4.827 It is  the best model 
ACGARCH(1,1,1) 4.826 4.841 It is not the best model 

 
Table 6 exhibits that the best model for Fenerbahçe is ACGARH (1,1,1) model,  the best model Galatasaray is 

EGARCH model and the best model forTrabzonsopr is APGARCH (1,1,1).  In order to use the estimated GARCH models, the 
residuals of the models should not contain ARCH effects.  
 

Table 7. ARCH Test for the estimated GARCH models 
ARCH Test for ACGARCH (1,1,1) Model 
F-statistic 0.017333     Prob. F(1,4066) 0.8953 
Obs*R-squared 0.017342     Prob. Chi-Square(1) 0.8952 
ARCH Test for EGARCH(1,1,1) Model 
     F-statistic 0.293813     Prob. F(1,4066) 0.5878 
Obs*R-squared 0.293937     Prob. Chi-Square(1) 0.5877 
 

ARCH Test for PGARCH (1,1,1) Model 

F-statistic 0.19876     Prob F(1,3965)                                     0.6557 
    Prob.Chi-Square(1)                             0.6556 Obs*R-squared 0.198855 

 
According to table 7, there is no ARCH effect in the estimated GARCH Models. The models provides the necessary 

conditions.  
 

5. ECONOMETRİC MODEL 
 

The estimated GARCH Models are given in the table 8.  
 
Table 8: GARCH Models 
 
Dependent Variable: RFENERBAHÇE   
Q =  +  *(Q(-1) - ) + *(RESID(-1)^2 - GARCH(-1))  
GARCH = Q + (  +  *(RESID(-1)<0))*(RESID(-1)^2 - Q(-1)) +  *(GARCH(-1) - Q(-1)) 
          
Variable Coefficient Std. Error z-Statistic Prob.   
          
C 5.21E-05 0.000311 1.67621 0.08669 
AR(1) -0.269590 0.327702 -1.822666 0.04107 
MA(1) 0.312529 0.322278 1.969749 0.03322 
          
 Variance Equation   
          

 0.050997 0.016281 3.132390 0.0017 

 0.999974 1.50E-05 66532.04 0.0000 

 0.027688 0.001675 16.52705 0.0000 

 0.224549 0.009736 23.06399 0.0000 

 0.051217 0.009801 5.225711 0.0000 

 0.560628 0.015090 37.15156 0.0000 
Dependent Variable: RGALATA   
LOG(GARCH) = 

+  
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     Variable Coefficient Std. Error z-Statistic Prob.   
          
C 0.044013 0.034632 1.270888 0.2038 
AR(1) -0.502464 0.161661 -3.108132 0.0019 
MA(1) 0.549588 0.155717 3.529392 0.0004 
          
 Variance Equation   
          

 0.038534 0.004821 -7.993532 0.0000 

 0.312625 0.008313 37.60589 0.0000 

 0.060619 0.005900 10.27457 0.0000 

 0.619961 0.002930 314.0056 0.0000 
     Dependent Variable: RTRABZON   
@SQRT(GARCH)^  = + *(ABS(RESID(-1)) -  *RESID(-1))^  +  *@SQRT(GARCH(-1))^   
          
Variable Coefficient Std. Error z-Statistic Prob.   
          
C 0.056925 0.033832 1.682567 0.0925 
AR(1) 0.073135 0.208315 1.351078 0.0725 
MA(1) 0.002980 0.207839 1.234021 0.0988 
          
 Variance Equation   
          

 0.336704 0.025962 12.96893 0.0000 

 0.211192 0.008639 24.44511 0.0000 

 -0.227722 0.025528 -8.920391 0.0000 

 0.760309 0.008802 86.37441 0.0000 

 1.203560 0.062536 19.24577 0.0000 
     

The estimated GARCH equations can be written as follows. 
   

     (14)                      
 

                                                                                                      

(15) 
 

                                                                                                                  
(16) 

 
Equation (14) shows ACGARCH model estimated for Fenerbahçe, Equation (15) exhibits EGARCH Model estimated 

for Galatasaray and Equation (16) shows APGARCH Model estimated for Trabzonspor.  All of the coefficient in the estimated 
models is statistically significant.  There is ARCH and GARCH effect in the stock returns of Turkish football teams and 
asymmetric effect. 

Conditional variance values estimated by using GARCH models were used as risk indicators and the causality 
relationships between risk and return were analyzed. The results of Fourier Causality test are given in Table 9. 

 
Table 9. The results of fourier causality test 
Direction of 
causality 

Football team Optimal 
frequency 

Wald stat Asymptotic p value Optimal  
lag 

Decision 

Risk-return 
Fenerbahçe 1 51.377 0.0000 8 H0 red 
Galatasaray 2 12.562 0.0835 7 H0 red 
Trabzonspor 2 25.793 0.0011 7 H0 red 

 
According to Table 9, there is the causality from risk and return at % 1 significant level for Fenerbahçe and Trabzonspor while 
there is the causality from risk and return at % 10 significant level for Galatasaray. 
 
6. CONCLUSION  

The reasons such as not being able to organize football competitions and  playing the matches without spectators due 
to covid 19 significantly affected the revenues and profitability rates of sports clubs. In addition, high exchange rate increase the 
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liabilities of sports clubs and increasing inflation negatively affects real returns. It is expected to that increases in the risk 
perceptions affect on stock returns. In this context, in this study,  the  causality relationship betwen risk and stock return 
analyzed for three Turkish football teams traded in the financial markets. The study consists of two stages. In the first stage, the 
most suitable GARCH models for the return series were estimated. In the second stage, the causality relationship between risk 
and return by using as risk indicator estimated conditional variance values. According to the results obtained from the study, 
ACGARH (1,1,1), EGARCH (1,1,1) and APGARCH (1,1,1) models are the best model for the stock returns of Fenerbahçe, 
Galatasaray and Trabzonspor, respectively.  The results of Fourier Causality Test Show that there is the causality from risk and 
return. 
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ABSTRACT 
 
Type 1 diabetes (TD1) is characterized with elevated blood glucose due to insulin deficiency. In case of insulin deficiency glucose 
can not be used by the body cells to generate energy. Therefore, triglycerides (TG) and free fatty acids (FFA) become source of 
energy. Ketone bodies (KBs) are synthesized through beta oxydation of FFAs in the liver. KBs serves as an alternative source of 
energy. The ability of muscle cells to use KBs in energy production is dependent the insulin. Insulin deficiency in individuals with 
T1D causes both the increased synthesis of KBs and also inability to use the KBs as source of energy. Accumulation of KBs in 
the blood is known as hyperketonemia (ketosis). Elevated KBs cause a decrease in blood pH, thereby, a diabetic complication 
diabetic ketoacidosis develops. On the other hand ketosis in individuals with T1D can develop due to insulin deficiency and 
prolonged hyperglycemia, as well as prolonged fasting state or prolonged and intensive physical exercises. In this study, we 
present hyperketonemia situation in a child with T1D that was atributed to the intensive physical exercises in and reviewed the 
relevant literature data. 
 
Key Words: Type 1 diabetes, Exercise, Ketosis 
 
INTRODUCTION 

 
T1D is a chronic disease that usually occurs in childhood. The treatment of the disease is provided by insulin, 

appropriate nutrition and controlled physical exercises. This disease must be well managed to reduce the risk of acute and 
chronic complications.1-6 The most important issue for good management of T1D is to maintain the balance between insulin and 
carbohydrate (CHO). Disruption of this balance can cause serious problems for individuals with T1D. Hypoglycemia is the most 
serious acute complication in individuals with T1D. Many situations such as skipping meals, intense physical activity, using too 
much insulin can cause the development of hypoglycemia. 1  Hyperglycemia may occur due to eating too much, not making 
enough insulin, skipping insulin doses or infectious diseases.9 If glucose can not be taken into cells due to insulin deficiency, 
glucose oxidation will decrease dramatically. In this case, cells will use fats for their energy needs. In this process, the amount of 
FFAs passing from adipose tissue into the blood increases. The synthesis of KBs (acetone, acetoacetate, β-hydroxybutyrate) also 
increases as a result of metabolism from FFAs in the liver. Normally synthesized KBs are sent to tissues other than the liver and 
used for the energy needs of the tissues.18 Due to insulin deficiency in individuals with T1D, the production of KBs increases and 
these bodies cannot be used as energy in tissues. Thus, KBs accumulate in the blood and cause the development of a condition 
called ketosis. Uncontrolled ketosis causes ketoacidosis, which is a serious acute complication. Ketosis usually occurs with a 
prolonged high blood glucose level. However, due to intense physical exercises and skipping meals, individuals with T1D can 
develop ketosis without hyperglycemia. Especially in some children with T1D, this situation occurs with symptoms such as 
abdominal pain, nausea and vomiting. There is no doubt that there are children with T1D who usually have breakfast late in the 
summer. These children can skip lunch and finish the day with dinner. It is thought that long-term intense physical exercise in 
hot weather may increase the risk of ketosis. In addition, CHO and insulin deficiency caused by skipping meals further increase 
the risk of ketosis. In this study, the effect of intensive physical exercises and skipping meals on the development of ketosis was 
evaluated within the framework of the T1D child case and the literature. 
 
MATERIALS AND METHODS 

The study was conducted by examining the data of the child case with T1D within the framework of the literature. The 
data of the case were obtained from the interview with the parents of the case. In accordance with the Helsinki Declaration, a 
consent form was prepared and signed by the case and his parents. 

 
Subjects 

The case is a boy aged 9 years old and has T1D for 6 years. The height of the case is 128 cm and his body weight is 29 
kg. The case uses fast acting (insulin lispro) for bolus and long acting insulin analogs (insulin glargine) for basal. The case makes 
CHO count as a nutritional method. Accordingly, 10 grams of CHO at breakfast, 15 g of CHO at lunch, 1 unit of fast acting 
insulin for 20 g CHO at dinner is used. In the evening, 8 units of long-acting insulin injections are applied. The insulin sensitivity 
factor (ISF) of the case is 100 mg / dL for 1 unit of fast acting insulin. The regulation factor (RF) for hyperglycemia was calculated 
as 1 unit of fast acting insulin per 100 mg / dL above 150 mg / dL. The patient uses the accuchek glucose meter for blood glucose 
control and measures blood glucose at least 8 times a day. He uses the FreeStyle Libre device to measure the ketone level in the 
blood. 
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The data of a day when the subject played children's games for 7 hours is presented in Table 1. These games include 
exercises with different load intensity. These data were recorded by the parent of the T1D case. Table 1; It includes fasting and 
postprandial blood glucose levels, the amount of CHO consumed in main and snack meals, bolus and basal insulin doses, ketone 
levels, activities performed during the day and some symptoms 

 
Table 1.Measurements and some determinations made by parents at home.  
 

First 
Day Hour 

Fasting 
Glucose 
mg/dL 

Main 
Meal 
CHO(g) 

Fast-
acting 
Insulin 
Dose 

Postprandial 
Glucose 
mg/dL 

Long-
acting 
Insulin 
Dose 

Snack 
CHO(g) 

Ketone 
mmol/L 

 
 
Events and 
Situations 

Morning 10.00 136 25 2.5 158 - 10 - 
Rest at home until 
11:50 

Noon 15.00 130 - - - - - - 

He played a game 
with physical 
exercise between 
12.00-19.00 in the 
residential garden. 
He did not eat 
lunch. 

Evening 20.00 105 70 2 159 8 - - 
He rested and slept 
at 22:00. 

Night 03.00 340 - 1,5* - - - - He woke up with 
stomach ache, 
nausea, and 
vomited. 

 06.00 140 - - - - - - 

Second Day 

Morning 09.00 198 20 1,5 158 - - 0,7 
Abdominal Pain and 
Nausea 

Noon 13.00 178 10 - 60 - 20 - 
Abdominal Pain and 
Nausea 

Evening 18.00 170 30 1,5 150 8 - - 

Abdominal Pain, 
Nausea and 
Vomiting 

Night 00.00 129 - - - - - 1,1 

Abdominal Pain, 
Nausea and 
Vomiting 

* Additional insulin dose for regulation 
As the vomiting continued on the night of the second day, as shown in Table 1, the emergency of the hospital was 

visited. Laboratory results and evaluation are presented in Table 2. 
 

 
Table 2. Laboratory results and evaluation 

Second Day Hour: 01.30 Clinical evaluation and recommendations 
Blood Glucose (mg/dL) 122 

Ketone was found to be high in urine. The 
patient's abdominal pain continued to be mild, and 
the examination was normal. There was no nausea 
and vomiting. It was recommended that the insulin 
regimen be continued, the patient should rest and 
drink plenty of fluids. 
 

Ketone in urine (mg/dL) 10 
Ph  7,390 
pO2 (mmHg) 36,5 
Sodium (mEq/L) 136 
Potassium (mEq/L) 3,7 
CRP (mg/L) 4,2 

   
Type 1 Diabetes and Hyperketonemia  
Glycogenolysis, gluconeogenesis, lipolysis and ketogenesis are chemical processes which are carried by activation of anti-
hormone insulin. The occurrence of these processes depends on whether there is sufficient insulin in the concentration. T1D is 
a chronic metabolic disease that develops due to insufficiency or deficiency in the secretion of insulin hormone. It is stated that 
many factors are effective in the development of this disease .3  T1D mostly (90%) develops by autoimmune destruction of the 
beta cells of the pancreas. 3-16-17  Insulin is an anabolic hormone that provides glucose, protein and fat storage in the tissues. 
Storage of glucose in fat and muscle tissue with insulin deficiency causes a number of problems. The renal glucose threshold is 
exceeded when the plasma glucose concentration rises above 180 mg / dL. As a result, glucosuria, polyuria, electrolyte losses 
and dehydration develop. In some cases that cause stress in individuals with T1D, there is an increase in anti-insulin hormones. 
The increase in epinephrine (adrenaline), glucagon, growth hormone and cortisol stimulates glycogenolysis, gluconeogenesis, 
lipolysis and ketogenesis by antagonizing the effect of insulin .32  Cortisol, growth hormone, glucagon and adrenaline increase 
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glucose production in the liver. Adrenaline activates four chemical processes. Glucagon, which activates the gluconeogenesis and 
ketogenesis. While cortisol activates gluconeogenesis, growth hormone activates lipolysis  .4-24 FFAs released as a result of 
increased lipolysis turn into acetylcoenzyme A (acetyl-CoA) in the liver. The increasing acetyl-CoA's cannot be fully oxidized and 
turn into KBs (acetone, acetoacetate, β hydroxybutyrate). In insulin deficiency, KBs are not used in energy production.Glycogen 
in skeletal muscle cells is the primary source of energy required for muscle contraction. Glycogenolysis occurs with the 
depletion of muscle glycogen stores and a decrease in blood glucose level. Thus, blood sugar is prevented from falling. During 
long hunger and intense physical exercises, the decrease in blood glucose is basically prevented by the release of hormones such 
as glucagon and adrenaline. Especially in long-lasting exercises, skeletal muscles meet their energy needs from TG and FFA. This 
process is not a problem for healthy individuals, but it may cause some health problems in individuals with T1D. These chemical 
processes are affected by the insulin dose and the amount of CHO in individuals with T1D. If the balance between CHO and 
insulin is not established, hypoglycemia or hyperglycemia may develop. In both cases, it carries serious risks. During the 
hyperglycemia that develops due to the inability of glucose into the cell, the cells obtain their energy need from TG and FFAs. 
Hormonal responses secondary to insulin insufficiency and intracellular glucose deficiency increase the formation of KBs 
(acetoacetate,-hydroxybutyrate, acetone) from FFAs in the liver. Blood KBs level in normal individuals is >0.5mM. However, in 
case of long hunger, this level can rise up to 6–7.5 mM. 13-25  It is stated that KBs increase up to 25mM in individuals with 
uncontrolled T1D. 11  Individuals with T1D should replace muscle glycogen to reduce the risk of complications during and after 
physical exercises.8-23  It is very important for these individuals to follow insulin regimens without skipping meals in terms of 
replenishing muscle glycogen stores. Insufficiency in glycogen stores increases the production of KBs and causes these bodies to 
accumulate excessively in the blood. In this way, blood pH is disrupted and a complication considered as ketoacidosis develops 
.17-32 
Type 1 Diabetes and Exercise 

Physical activity is all bodily movements that require energy expenditure above the basal level .26  Exercise is repetitive 
body movements that are performed in a planned way to improve or maintain physical fitness. 7 Regular physical exercise has 
many positive physiological effects for individuals with T1D. In addition, it is also very important in terms of psychosocial .2-17-26-30  
Regular exercise, as well as insulin and diet, is an important part of the treatment process to ensure glycemic control in T1D. 17-

22  Skeletal muscles are responsible for approximately 80% of glucose use and are highly determinant in the regulation of blood 
glucose. 7  Regular exercise improves strength, cardiovascular endurance, flexibility, and body composition, which are health-
related parameters of physical fitness. It is also recommended for providing psychosocial fitness and delaying macrovascular 
complications. 17-26 It is stated that it is important to include aerobic exercises in the physical exercise programs of individuals 
with T1D. 2  Aerobic activities include moderate exercises such as walking, jogging, cycling, swimming where 40-60% of VO2max 

or 50-70% of HRmax. 
14-20 Anaerobic exercise is a workload above the anaerobic threshold. These exercises increase the muscle 

and blood lactic acid levels and create fatigue in a short time. 31  The intensity of these exercises is expressed as 80% and above 
of VO2max or 75% and above of HRmax .

14-35  70-85% of HRmax is defined as mixed zone and 85% above of HRmax is defined as 
anaerobic zone for young people. 20-21  Resistance exercises are an exercise method against resistance to improve strength 
parameters such as maximal strength, rapid strength and continuity in strength. .15 Hormonal and metabolic responses created 
by resistance exercises are similar to anaerobic exercises. 29-35  It can be said that both aerobic and anaerobic metabolisms are 
effective in many games played by children and adolescents. These games, which include physical exercises, do not pose any risk 
for normal children. However, it carries serious risks for children with T1D, such as hypoglycemia, hyperglycemia, and 
hyperkatonia. Hyperglycemia and excessive ketosis during exercise are particularly undesirable since they cause dehydration and 
may decrease blood pH, both of which impair exercise performance. Anaerobic exercises may particularly aggravate this 
condition, since increases in catecholamines and glucocorticoids will further exaggerate the elevations in blood glucose 
concentrations and ketone production.21-29 

 
DISCUSSION 

Muscle glycogen is the primary fuel source during moderate and high intensity exercise. Muscle glycogen is largely 
depleted in the first half hour of exercise. When the glycogen stores decrease in body, other fuel sources are used. In addition, 
glucose, which is added to the circulation from hepatic glycogenolysis and gluconeogenesis, is important for balancing blood 
glucose and providing energy. With the dramatic decrease in muscle glycogen and blood glucose levels, muscle TGs and 
circulating FFAs produced by hormone sensitive lipase act as a fuel source. Beta oxidation of fatty acids occurs in the liver. Thus, 
the productivity of KBs also increases. KBs are characterized as fasting ketones, unlike ketosis that develops during 
hyperglycemia due to insulin deficiency. 3  Ketogenesis is a chemical process that normally occurs under fasting conditions. KBs 
play a role in energy production under conditions where glucose is limited. Gluconeogenesis, lipolysis and ketogenesis increase 
with the effect of insulin deficiency and opposite regulatory hormones in individuals with T1D .34  The curfew imposed in the 
Covid 19 pandemic is very boring for all children. The case played in the residence garden for a long time in a day in the summer 
when the quarantine was relaxed. It was stated by her parents that the case played games with his friends for 6-7 hours and that 
these games such as football, catching, hide-and-seek, and cycling involved intense physical effort. During this time, he came 
home only once and measured his blood glucose level. Blood glucose level was determined as 130 mg / dL by his parents. The 
case did not want to eat lunch, only drank water and returned to the garden to play. It is clear that the case who did not skip 
meals before did not want to enter the house due to the boredom of the quarantine application. Especially in the covid-19 
quarantine, the need for all children to play has increased. For this reason, it can be said that the case stayed on the street for a 
long time. It is seen that the blood glucose level of the case is not risky in terms of hyperketonomia. The good blood glucose 
course of the case may be associated with the effect of basal insulin. It is a known fact that glycogen is insufficient for the 
increased energy need with long-lasting intense physical exercises. In this process, due to the CHO deficiency caused by the case 
skipping meals, it accelerated the use of alternative sources for energy needs. Thus, it increased the amount of FFAs in 
circulation. In parallel with this, ketogenesis was activated and more KBs were produced than normal. Hyperketonomia that 
develops during and after prolonged hunger and physical exercise can cause symptoms such as abdominal pain, nausea and 
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vomiting, especially in children with some sensitive T1D.  In the study conducted by Albada and Waarde (2016), ketosis was 
detected in a patient with T1D at night of the exercise day. In the study, it was reported that the patient experienced nausea on 
these nights. Frry et al. (1987) emphasized that the hyperketonemic effect of prolonged exercise in T1D was not due to 
exaggerated stimulation of ketogenesis. In the study, it was stated that the probable cause of this situation was insulin deficiency. 
CHO consumption is the main factor for glycogen synthesis. About a quarter of the consumed CHO's are stored in the liver in 
the form of glycogen. Hepatic glycogen storage peaks 4 to 5 hours after eating. More CHO is needed to replace muscle glycogen 
(Radziuk and Pye, 2001). In this respect, CHO consumption at meals is very important for individuals with T1D. Insulin dose 
should be adjusted according to the CHO rate consumed and the duration and intensity of exercise. This arrangement is very 
important in terms of preventing hypoglycemia caused by exercise as well as preventing hyperketonemia. 
 
Conclusion and Recommendations 

In healthy individuals, KBs are released into the blood after they are produced in the liver. Among these bodies, 
acetoacetate and β hydroxybutyrate are used as energy in the surrounding tissues outside the liver. It is known that insulin has 
an accelerating effect on the use of KBs as energy. KBs effectively cannot be used for energy production due to insulin 
insufficiency in individuals with T1D. As a result, acetoacetate and β-hydroxybutyrate except acetone accumulate in the blood. 
KBs that exceed a certain level in the blood can cause conditions such as abdominal pain and nausea.Replenishing muscle 
glycogen after long and intense exercise is very important for health and exercise performance. In other words, hepatic glycogen 
must be recovered to prevent hyperketonomia that may occur after exercise. Depletion of glycogen stores during intense 
exercises in individuals and athletes with T1D may cause excessive synthesis of KBs. High KB levels due to prolonged physical 
activity and fasting were seen in the case. Therefore, it is very important to renew glycogen stores for physically active 
individuals with T1D. Especially children with T1D should not neglect their meals and insulin infection. This issue should be 
considered by both diabetic children and their parents. It should be kept in mind that the risk of ketosis is high, especially in the 
hot summer months. At these times, children with T1D should be careful in games that require physical effort and take 
necessary precautions, which will reduce the risk of complications. As a result, adjustments should be made in the meals and 
insulin doses of all individuals with T1D according to the duration and intensity of their physical activities. Recommendations of 
health professionals and past practices should be used for these regulations. 
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ABSTRACT 
The aim of the study was to examine the relationship between motor skills and technical skills specific to volleyball in adolescent 
volleyball players. Eighty volleyball players (age=16,70±1,09) (male n=40, and female n=40) participated in this study voluntarily. 
Motoric performance tests (dynamic balance, claw strength, back strength, leg strength, vertical jump, flexibility, agility, medicine 
ball throw, nelson hand reaction, nelson movement speed) and volleyball skill tests (service, bump and finger passing hit rate) 
were enforced to voleyball players. Spearman correlation test was used to determine the relationship between the data 
obtained from the study with the help of the SPSS 23 package program. Results indicate a  positive correlation between the 
volleyball skill tests of male and female volleyball players and the averages of shoulder ankle flexibility, right and left foot dynamic 
balance, claw strength (right-left), vertical jump, medicine ball throw, back and leg strength (p<0,05), a highly significant negative 
correlation was found between agility, hand reaction and arm movement speed rates (p<0,05). However, no significant 
relationship was found between bump passing hit rates and vertical jump, claw strength, right-left and hand reaction speed rates 
(p> 0.05). Obtained results of this study indicate that there is a highly significant relationship between selected motor skills and 
technical skills specific to volleyball in male and female volleyball players. 

 
Keywords: motor skill, volleyball, skill, performance, agility 

 
INTRODUCTION 
 
Motor skill is defined as the movements of body components towards programmed goals and the basic abilities that undertake 
the task of making these movements. 1, 2 The fact that motor skills is a strong index that reveals the health status and sportive 
success of athletes. 3, 4 leads sports scientists to work in this direction.5 The level of motor skills is closely related to intelligence, 
age, anxiety, fatigue, general motivation, environmental factors and the level of participation in sports. 6, 7 One of the factors that 
help to develop motor skills is undoubtedly sport. Since motor skills affect the general performance of athletes. 8, 9 It is 
important to direct athletes to physical activities. İri and 10 also reported that the motor skills of children who do sports are 
more developed than children who do not do sports. In the literature, it is seen that there is a positive relationship between 
motor skills and sportive performance and sportive efficiency. 11 also reported that athletes with high levels of motor skills and 
participation in activities are more successful in physical fitness tests and sports-specific skills.When we look at the efficiency 
elements that an athlete should have in volleyball, important motor skills such as general endurance, special endurance, reaction 
speed, explosive strength, special rapid strength, rapid strength continuity, balance, agility, speed and flexibility come to the fore. 
To demonstrate these basic skills, to apply them optimally to the game and to achieve success, the required motor skills must be 
developed and at a high level. 12, 13 These features are important indicators that reveal the quality difference between athletes in 
volleyball. In athletes who do not have these motor skills at the desired level, fatigue starts early and the application levels of 
technical and tactical skills decrease. 14 As in other sports branches, there are many basic skills in volleyball, those which service, 
reception and offence organizations are the most important factors stating the success in volleyball. 15 In volleyball, the 
performance of the service. 16, 17 which is considered as one of the determinants of the team's success, is being affected by the 
technical skills and experience of the players and the placement of the opponent on the field. 18 While it is possible to score 
points directly in the service, the opponent's chance of making an effective offence can also be reduced. This situation reveals 
the importance of the service in the volleyball game. 19, 20 Bump and finger passing, which are among the other determinants of 
team success, play an important role in scoring and make offensive organizations after reception. 21-23 reported that there is a 
high level of significant relationship between success and the average of excellent reception rates of the teams. In volleyball, in 
order for the game to continue, the application of the players' anthropometric features, combining their motor skills with 
technical components are seen as an important determinant of success. It is known that sportive performance depends on 
combining technical, tactical, physical, psychological and anthropometric factors. 24-26 For this reason, by determining which 
motor skills are related to the technical and tactical skills specific to the sport branch, necessary items can be combined with 
these skills to activate the muscle and nerve transmission functions in this direction and support the technical development of 
the athletes. 27 
When the literature is examined, there are studies in which motor skills are associated with technical skills specific to different 
branches (28-31). However, there are limited studies in the literature that examine the relationship between volleyball-specific 
skills and motor skills. In the light of this information, the aim of this study is to examine the relationship between motor skills 
and technical skills specific to volleyball in adolescent volleyball players. 
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METHODS 
Working Group  
A total of 80 volleyball players, 40 male voleyball players with a mean age of 16,91±0,91 years, mean height of 191,3±2,10 cm., 
mean weight of 76,68±8,00 kg., mean body fat percentage of % 14,23±3,29 and mean sports age of 3,2±1,00 years, and 40 female 
voleyball players with a mean age of 16,5±1,27 years, mean height of 178,65±6,51 cm., mean weight of 66,46±7,28 kg., mean 
body fat percentage of % 15,13±5,32 and mean sports age of 3,85±0,98 years participated in this study voluntarily. In order to 
minimize the differences between the athletes' technical levels, the athletes were included in a nine-week preparation period 
before the measurements. The athletes and their families were given detailed information about the risks and discomforts that 
may be encountered in the study, and the measurements were taken after having the “Informed Consent Form” read and signed.  

 
Data Collection Method 
Body Weight Measurement and Height Measurement 
The height measurements of the volleyball players were made by a height measuring device (SECA, Germany) with an accuracy 
of 0.01 m by standing barefoot in the anatomical position. Body weight measurements of the athletes were made by an 
electronic scale (SECA, Germany) with an accuracy of 0.01 kg barefoot and with shorts (32, 33).  

 
Segmental Professional Body Fat Percentage Analysis Measurement Tool  
The Segmental Professional Body Fat Percentage Analysis Measurement Tool (Inbody 720) was used to determine the body fat 
ratio of athletes. This measurement tool sends 50 kHz electric current to 5 separate areas in the style of Bio Impadance 
Analisys. In this way, the fat ratio of the arms, legs and body are analyzed as lean mass and muscle weight. The user's fat loss / 
muscle gain ratio can be seen for 5 different regions, it prepares a report on total body weight, body mass index, body fat ratio, 
body fat mass, body lean mass, muscle resistance, body fluid ratio and regional muscle weight and it also shows the ideal fat 
ratios for the person concerned in the report (34, 35). 
 
Dynamic Balance 
In order to determine the dynamic balance performance of the subjects, the “Y Balance Test” platform, which was established to 
be 135˚ angle between anterior and posterior directions and 90˚ angle between posteromedial-posterolateral directions, was 
used. Each participant's leg length was recorded in centimeters in the supine position by measuring bilaterally from the anterior 
superior iliac point to the distal part of the medial malleolus (36). The athlete, who was in balance with the right foot at the 
starting point on the mat, was asked to lengthen with her/his left foot fingertip in 3 directions (anterior, postero-medial and 
posterolateral) and return to the starting position after reaching as far as possible without losing balance and then the subject 
balancing at the starting point on the mat with his left foot did the same with her/his left foot fingertip. The subjects lengthened 
6 times for each direction (anterior, posteromedial and posterolateral) and the subjects were given 30 seconds' rest between 
each application. The right and left lower leg balance performance levels of the subjects were calculated by the following formula 
(37-39) 
Lower Leg Y Balance: ( �����	
� + �
����
��	�� + �
����
������� )  × 100 
                           3 × Lower Leg Height                          
Measuring Claw Strength  
Takkei hand dynamometer (Hand Grip) was used to determine the claw strength of athletes. After five minutes of warming up, 
the measurement was taken while the athletes were standing when the arm was at an angle of 45 ° to the body without bending 
the arm and touching the body, and this situation was repeated three times for the right and left hands and the highest value was 
recorded in kg (40, 41).  
 
Measuring Back and Leg Strengths 
Back and leg dynamometer; Brand of Takkei was used to determine the back and leg strengths of the athletes. After five minutes 
of warm-up, the athletes stood on the dynamometer table and to determine the back strength, was asked to pull the 
dynamometer bar, which she/he grasped with her/his hands, vertically upwards, with the arms stretched, the back straight and 
the body slightly bent forward, without bending the knees. In order to determine the leg strength, the athletes were asked to 
pull the dynamometer bar, which she/he grasped with her/his hands, vertically upwards using the legs at the maximum rate, 
while the knees were bent, the arms were stretched, the back was straight and the body was slightly bent forward. After 3 
repetitions, the best value was recorded in kg (40, 41). 
 
Vertical Jump Test  
The "Opto Jump Next" device was used to determine the vertical jump performance of the athletes. As the test protocol, the 
"BFS Vertical Jump" (CMVJ) test protocol, one of the version software protocols available in the device, was used. While the 
athletes were applying the "BFS Vertical Jump" protocol, in order to isolate the lower extremity, to eliminate the contribution of 
the technique and the swing of the arms, the athletes were to kneel rapidly from the knees and jump vertically upwards with 
maximal force in all active jumps, with hands on waist, knees in fully extended and upright position (42). For each jump test, 
three jumps were made with a 2-minute rest interval and the highest value was recorded in 'cm' (43).  
Flexibility Measurements 
 
In order to measure the shoulder and wrist flexibility of the research group, the hands were placed on top of each other in the 
facedown position. On the mechanism placed opposite the athlete, she/he was asked to raise her/his arms without lifting his 
body from the ground. The distance between the hand tip and the ground was measured and the best degree was recorded in 
‘cm’ after three attempts (41). 
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Agility 
T agility test was used to measure the agility performance of athletes. After the test area was designed as (Figure 1), a 
Newtest Powertimer 300 model (Finland) photocell was installed at the starting point A. The athlete starts the photocell 
by passing through point "A" with the start command and runs straight to point "B" and touches the cone with his right 
hand. Then she/he runs sideways to the "C" point on the left (side step) and touches the "C" cone with her/his left hand, 
then she/he runs to the right side steps again and touches the “D” cone with her/his right hand, then she/he runs sideways 
towards the "B" cone and touches it with her/his left hand, then runs back towards the "A" cone and stops the photocell 
by passing through the "A" cone. In this test, the athlete does 3 repetitions with 5 minutes of rest. The best degree of the 
athlete was recorded (40, 44).  
 

 
 

Figure 1. T Agility Test 
 
Medicine Ball Throw Test 
Medicine ball throw test was used to determine the explosive strength of athletes' arm muscles. The athlete has fixed his knees 
at the reference point on a mat. The athletes were asked to hold the medicine ball with both hands, after bending the body 
slightly back from the back of the head, and throw the ball to the farthest point from the head. The test was conducted with a 
medicine ball weighing 3 kg for males and 2 kg for females. Three repetitions were made at 3-minute intervals and the best 
degree was recorded in ‘m’. 45, 46 

 
Nelson Hand Reaction Test 
Nelson's hand reaction test was used to determine the hand reaction speed of the athletes. The athlete was seated on a chair 
with his forearm and hand comfortably on the chair. While the thumb and index finger tips were 8-10 cm outside the table the 
upper parts of the thumb and index finger were readied as parallel to each other. The test manager held the ruler between the 
thumb and index fingers of the subject and the subject was told to look directly at the midpoint of the ruler. When the ruler 
was released, the subject was asked to catch the ruler. The value on the upper edge of the thumb where the subject catched the 
ruler was read and recorded. Ten measurements were taken and the best and worst values were discarded, and the average of 
the remaining eight measurements was recorded as the distance the ruler fell. 40  
 
Nelson Movement Speed Test 
Nelson Movement Speed test was used to determine the speed of movement of athletes. The athlete was seated on the chair 
with his hands resting on the edge of the table. The little fingers are placed on the table at a distance of 30 cm from each other 
with the palms facing each other. The test manager held the ruler in the middle of the subject's two hands and the ruler was 
released after the subject concentrated. Subject held the ruler by squeezing it between both hands at the highest possible speed. 
Five measurements were taken in all measurements, and the average of three measurements, except those reflecting the best 
and worst values, was recorded as the distance the ruler fell.  The value read on the scale of the ruler was calculated in the 
formula below and the reaction times of the subjects were determined. (40). It is like; 
 
      Reaction Time = √2 x Distance The Ruler Fell/ Gravity Dependent Speed  
      Reaction Time= √2 x Distance (cm) / 980 msn  
 
Volleyball Skill Tests 
"Volleyball Skill Tests" developed by 47 were used to determine the branch-specific skill levels of athletes. Skill tests measure 
three basic skills related to volleyball: finger passing, bump passing and service (See Figure 1). The Cronbach Alpha values for 
each skill of the original measurement tool for pre-test are .74 for service, .76 for bump passing and .86 for finger passing, 
respectively. For the last test, these values are .76 for service, .77 for bump passing and .82 for finger passing. 47 In the service 
test, the participants who performed 10 float service shots from the top in accordance with the test protocol received the score 
of the region where the service fell in the opposite area (See Figure 1), which was previously determined and marked on the 
zone. If the ball touches the lines in the zones on the court, the athlete receives the score of the zone with the highest score. 
Unsuccessful services were not awarded points and were not re-entitled. The highest score that can be obtained from the test is 
40. 47 In the bump passing test, the athlete returned the balls sent from the opposite court and by the expert trainer using a 
simple tennis service technique at two different service reception points, which were determined to be 3 m. from the sideline 
and 1.5 m. from the bottom line in the volleyball half area. The test athlete was asked to throw the ball over the rope with a 
height of approximately 2.40 m. using the bump passing skill to the target area. According to the area where the ball fell in the 
front game zone, she/he received the score previously determined in the test protocol (See Figure 1). Shots sent away from the 
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athletes were considered void and repeated. Athletes must return every ball thrown at their position. If the ball is not hit 
properly, the ball does not cross the rope, touches the net or goes towards the center line, the athlete was not awarded points. 
In order to get points from the offensive hits return, the ball must fall over the 2.44 m rope and without touching the rope, in 
one of the point zones. If the ball touched the line between the scores, the higher score was considered valid. The test athlete 
was given ten hits in total, five from the right side and five from the left side. The highest score that can be obtained from the 
test is 50. 47 In the finger passing test, a ball sent by a ball thrower from zone 5 in the rear playground over the rope at a height 
of 3.55 m., the participants come from behind a funnel located 2 m. back and diagonal, after taking position under the ball they 
jump and pass. In order for the pass to be valid, it must be performed in accordance with the rules of the volleyball game and 
transferred to the offence zone over the 3 m. high rope and without touching the rope (See Figure 1). Participants tried to send 
the ball to the pre-determined areas 60 cm. from the net where each pass could get a score between 0 and 5. The score of the 
higher field is reflected in the passes that hit the line in two different score area ranges. No points were awarded for irregular 
passes, and passes made improperly by the shooter were repeated. The highest score that can be obtained from the test is 50. 47  

 
 

Figure 1. Diagram of the technical skill test regarding (1) serve, (2) reception and (1) set. 
 
Statistical Analysis 
Statistical analysis of the data obtained from the study was done using the Statistical Package for Social Sciences (SPSS) Version 
23.0 program. Whether the data were suitable for normal distribution was determined by using the “Shapiro-Wilk Test”. It was 
determined that the data did not conform to the normal distribution and nonparametric tests were used to evaluate the data. In 
the statistical analysis of the study, the mean and standard deviation (SD) values of the variables evaluated were calculated. 
Spearman correlation test was used to determine the relationship between the data obtained from the participants included in 
the study. The significance level was accepted as p <0.01 and p <0.05 in the study. 
 
RESULTS 
In Table 1; while the male voleyball players’ mean age of 16,91±0,91 years, mean height of 191,3±2,10 cm., mean weight of 
76,68±8,00 kg., mean body fat percentage of % 13,23±3,29 and mean sports age of 3,2±1,00 years was determined; female 
voleyball player’s mean age of 16,5±1,27 years, mean height of 178,65±6,51 cm., mean weight of 66,46±7,28 kg., mean body fat 
percentage of % 15,13±5,32 and mean sports age of 3,85±0,98 years was determined as. 
 
Table 1. Averages of Age, Height, Body Weight, Sports Age and Body Fat Percentage of Volleyball Players 
PARAMETRELER GENDER XX SS 

AGE (YEAR) MALE (n:40) 16,91 0,91 
FEMALE (n:40) 16,50 1,27 

HEIGHT (CM) MALE (n:40) 191,30 2,10 
FEMALE (n:40) 178,65 6,51 

WEIGHT (KG) MALE (n:40) 76,68 8,00 
FEMALE (n:40) 66,46 7,28 

SPORTS AGE (YEAR) MALE (n:40) 3,20 1,00 
FEMALE (n:40) 3,85 0,98 

BODY FAT PERCENTAGE 
(%) 

MALE (n:40) 13,23 3,29 
FEMALE (n:40) 15,13 5,32 

XX- mean; SS – standard deviation 
When Table 2 is examined it was determined that service hit rate of male (32,5±4,78) female (29,85±5,15) points, bump hit rate 
of male (32,92±5,43) female (30,75±4,19) points and finger passing hit rate of male (34,35±4,99) female (35±4,82) points of the 
voleyball players. 
 
Table 2. Average of The Volleyball Players’ Service Hit, Service Speed Ratio and Passing Performance 
PARAMETERS GENDER XX SS 

SERVICE HIT RATE(2) MALE (n:40) 32,50 4,78 
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FEMALE (n:40) 29,85 5,15 
BUMP HIT RATE (2) MALE (n:40) 32,92 5,43 

FEMALE (n:40) 30,75 4,19 
FINGER PASSING HIT RATE 
(2) 

MALE (n:40) 34,35 4,99 
FEMALE (n:40) 35,00 4,82 

XX- mean; SS – standard deviation 
When Table 3 is examined, voleyball players’ shoulder wrist flexibility of male (49,3±11,48) female (47,35±11,37) cm., right foot 
dynamic balance of male (93,69±9,77) female (70,76±8,62) cm., left foot dynamic balance of male (90,51±8,99) female 
(69,75±7,44) cm., agility of male (11,38±1,12) female (13,13±1,44 ) sn., vertical jump of male (50±13,16) female (36,51±7,35) 
cm., throwing medicine ball of male (6,35±1,15) female (4,61±0,97) cm., right claw strength of male (43,12±6,10) female 
(26,91±6,52) kg., left claw strength of male (39,37±5,70) female (24,15±5,53) kg., back strength of male (87±7,77) female 
(62,8±13,5) kg., leg strength of male (78,09±8,65) female (55,39±10,15) kg.,  hand reaction speed of male (0,17±0,02) female 
(0,18±0,03) ms., arm movement speed of male (0,22±0,02) female(0,25±0,02) ms., was determined as.  
 
Table 3. The Relationship Between the Motoric Characteristics of Volleyball Players and Their Technical 
Performance 
 
PARAMETERS 

 
CATEGORY 

XX + SS  
CORRELATION 

SERVICE 
HIT RATE 

BUMP 
HIT 
RATE 

FINGER 
PASSING 
HIT RATE 

SHOULDER WRIST 
FLEXIBILITY (CM) 

MALE (n:40) 49,3±11,48 r 
p 

,887** 
,000 

,930** 
,000 

,978**                 
,000 

FEMALE 
(n:40) 

47,35± 
11,37 

r 
p 

,939** 
,000 

,823** 
,000 

,956** 
,000 

RIGHT FOOT 
DYNAMIC 
BALANCE (CM) 

MALE (n:40) 93,69±9,77 r 
p 

,904** 
,000 

,851** 
,000 

,889** 
,000 

FEMALE 
(n:40) 

70,76±8,62 r 
p 

,845** 
,000 

,833** 
,000 

,895**                  
,000 

LEFT FOOT 
DYNAMIC 
BALANCE (CM) 

MALE (n:40) 90,51±8,99 r 
p 

,879** 
,000 

,858** 
,000 

,907** 
,000 

FEMALE 
(n:40) 

69,75±7,44 r 
p 

,823** 
,000 

,821** 
,000 

,875**                  
,000 

AGILITY  
(T TEST) (SN) 

MALE (n:40) 11,38±1,12 r 
p 

-,915** 
,000 

-,858** 
,000 

-,854**                             
,000 

FEMALE 
(n:40) 

13,13±1,44 r 
p 

-,905** 
,000 

-,772** 
,000 

-,916** 
,000 

VERTICAL JUMP 
(CM) 

MALE (n:40) 50±13,16 r 
p 

,924** 
,000 

,260 
,269 

,850**                
,000 

FEMALE 
(n:40) 

36,51±7,35 r 
p 

,939** 
,000 

,331 
,154 

,956** 
,000 

THROWING 
MEDICINE BALL (1) 

MALE (n:40) 6,35±1,15 r 
p 

,928** 
,000 

,846** 
,000 

,846**                
,000 

FEMALE 
(n:40) 

4,61±0,97 r 
p 

,942** 
,000 

,826** 
,000 

,955** 
,000 

CLAW STRENGTH-
RIGHT (KG) 

MALE (n:40) 43,12±6,10 r 
p 

,951** 
,000 

,302 
,169 

,869**                
,000 

FEMALE 
(n:40) 

26,91±6,52 r 
p 

,942** 
,000 

,323 
,162 

,951** 
,000 

CLAW STRENGTH 
–LEFT (KG) 

MALE (n:40) 39,37±5,70 r 
p 

,928** 
,000 

,324 
,164 

,846**                   
,000 

FEMALE 
(n:40) 

24,15±5,53 r 
p 

,928** 
,000 

,394 
,085 

,965** 
,000 

BACK STRENGTH 
(KG) 

MALE (n:40) 87±7,77 r 
p 

,888** 
,000 

,840** 
,000 

,819**                  
,000 

FEMALE 
(n:40) 

62,8±13,5 r 
p 

,938** 
,000 

,823** 
,000 

,954** 
,000 

LEG STRENGTH 
(KG) 

MALE (n:40) 78,09±8,65 r 
p 

,895** 
,000 

,821** 
,000 

,892**                
,000 

FEMALE 
(n:40) 

55,39±10,15 r 
p 

,853** 
,000 

,629** 
,000 

,899** 
,000 

HAND REACTION 
SPEED (MS) 

MALE (n:40) 0,17±0,02 r 
p 

-,717** 
,000 

-,369 
,109 

-,712**                  
,000 

FEMALE 0,18±0,03 r -,926** -,340 -,946** 



 

 Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences- 2021” 

 

www.ijlpr.com                                                                                                                                                                      Page 286 

 

(n:40) p ,000 ,142 ,000 
ARM MOVEMENT 
SPEED (MS) 

MALE (n:40) 0,22±0,02 r 
p 

-,948** 
,000 

-,853 
,000 

-,870**                       
,000 

FEMALE 
(n:40) 

0,25±0,02 r 
p 

-,943** 
,000 

-,853** 
,000 

-,943** 
,000 

In addition, while a high level of positive correlation was found between volleyball skill tests of male and female volleyball players 
and the averages of shoulder wrist flexibility, right and left foot dynamic balance, claw strength (right-left), vertical jump, 
medicine ball throw, back and leg strength ( p <0.05), a highly significant negative correlation was found between agility, hand 
reaction and arm movement speed ratios (p <0.05). However, there was no significant relationship between bump passing hit 
rates and vertical jump, claw strength, right-left and hand reaction speed rates (p> 0.05). 
 
DISCUSSION 
The aim of this study is to reveal the relationship between motor skills and technical skills specific to volleyball in adolescent 
volleyball players. In many studies, the anthropometric findings of male volleyball players in our study (48-51) and the 
anthropometic findings of female volleyball players (52, 53) seems to be similar. In addition, in our study, it is seen that the male 
volleyball players' right-left foot balance. 54, 55 agility,  56 vertical jump, 57-61 vertical jump, medicine ball throwing, 56 claw strength 
right and left, 53, 62 back strength, 53 leg strength, 63 volleyball skill tests, 64-66  and female voleyball players’ right and left foot 
balance, 28 agility, 67 vertical jump, 68-70 medicine ball throwing, claw strength right-left,  70, 53, 64-66, 70, 71 back strength, 53 leg strength, 
72 volleyball skill tests, 64-66 are similar to their findings.In the literature, it is seen that there is a positive relationship between 
motor skills and sportive performance and efficiency. 11 also reported that athletes with high motor skills are more successful in 
physical fitness tests and at sports-specific skills and participate in activities more frequently.While a high level of positive 
correlation was found between volleyball skill tests of male and female volleyball players and the averages of shoulder wrist 
flexibility, right and left foot dynamic balance, claw strength (right-left), vertical jump, medicine ball throw, back and leg strength 
(p <0.05), a highly significant negative correlation was found between agility, hand reaction and arm movement speed ratios (p 
<0.05). However, there was no significant relationship between bump passing hit rates and vertical jump, claw strength, right-left 
and hand reaction speed rates (p> 0.05).When the literature is examined, in 73 reported that there is a relationship between 
volleyball skills and motor skills such as reaction time, balance, and height e.t.c.. In 74 reported that there was a relationship 
between volleyball skills and agility, coordination and reaction times in the study, where they examined the relationship between 
volleyball players' selected motor conditions and their playing abilities. 75 reported that there is a relationship between volleyball 
skills and height and vertical jumping. 76 found a high level of relationship between service performance and anaerobic power 
obtained from vertical jump, average power, right claw, left claw and shoulder wrist flexibility in their study to examine the 
effect of conditional parameters on service performance in volleyball players. In the study in which 77 examined the relationship 
between motor performances and volleyball skills, it was reported that there was a relationship between hit and finger passing 
rates and balance, muscular strength and medicine ball throwing skills. 78 in reported that there is a positive significant 
relationship between the arm length, claw strengths, back and leg strengths of the athletes and service performance in their 
study to investigate the relationship between hit service and body parts and strength parameters in volleyball players. Again, 76 
examined the relationship between service performance and conditional parameters in young female volleyball players and as a 
result; reported a significant relationship between vertical jump, leg strength, agility, upper extremity explosive force and hand 
reaction speed (p <0.05). The studies mentioned above are in support of our results that have been found that motor skills have 
an important contribution to sportive performance. As a result, it has been determined that there is a highly significant 
relationship between selected motor skills and technical skills specific to volleyball in male and female volleyball players. It can be 
said that volleyball players with high motor skills are better at demonstrating their branch-specific skills. 
 
CONCLUSION 
In summary, findings on relationship between motor skills and technical skills specific to volleyball indicate a significant 
correlation. Modern volleyball is characterized by an accelerated rhythm of play which has led to much more the anaerobic 
alactacid metabolism; which ultimately requires players to be as physically fit as possible. The results of this study confirmed the 
key parameters of the connection between high physical preparation and performance in volleyball. Obtained can greatly help 
coaches in the planning and programming phases of the training process. 
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ABSTRACT 

This study tries to trace the cultural elements that the Kyrgyz people’s national entertainments and games played in 
Kyrgyzstan embodied in the late 19th and early 20th centuries, and to determine their place in social structure and life. 
Importance: Traditional games performed in the national entertainments also serve as a cultural representation. Symbols, 
ceremonies and rituals that bring people together not only strengthen bonds between individuals in a society and provide social 
integration, but also keep the society alive by helping the society to maintain its traditions through sports tradition, and make 
value judgements and morals take root. Understanding the Kyrgyz people’s national entertainments and traditional sports games 
undoubtedly shed light on other aspects of the social life of the Kyrgyz people and even other Turkestan peoples. Objective: It 
is aimed to define Kyrgyz national festivals and the traditional games performed in Kyrgyzstan; to define some social-cultural 
institutions, national and religious elements taking part in the form and intellectual elements of the games held in festival events; 
to explain important cultural elements that were changed or transformed, lost and about to disappear. Method: Descriptive 
research and comparison model, which is one of the patterns in the qualitative approach, was used in a chronological framework 
limited to the late 19th century and early 20th century. Conclusion: Kyrgyz national festivals took part in every stage of their 
social structure and life such as politics, religion, economy, family and etc. and the traditional games, whose performance in these 
activities is an ancient tradition, were performed intensively during the period of the study as well. The Kyrgyz people 
characterized the games as the supplements and protectors of their cultural heritage with the concern of losing their national 
identity and they were able to ensure the continuity of the traditional bond with these games and managed the continuity of the 
traditional bond with these games. 

 
Key words: The Kyrgyz people, National entertainment, National games, Mourning ceremony 

 
1. INTRODUCTION 

The social environment in which an individual lives creates a framework for the form and content of common memories. 
Historical interpretations and perception patterns arise from the mutual relationship between individual and collective memory. 
Among Turkish communities, the Kyrgyz people are one of the most researched ones by social and human scientists for their 
traditional cultural elements, folkloric consumption and archetypal cultural codes. The most focused topics by researchers on 
Kyrgyz culture are: the national entertainments and thetraditional sports exhibited in these entertainments with racing 
characteristics and games with entertainment characteristics. Therefore, the Kyrgyz people have the most potential resources 
among Turkic peoples in the culture of entertainment, in analyzing the origins of traditional sports and analyzing their character, 
in their theoretical and practical examination, in revealing the forgotten ones and the ones sunk into oblivion, and in accurately 
reflecting the unknown aspects and their original names. Sports games and its cultural aspect express the values, customs, 
lifestyles and the place of sport in the lifestyle of a certain group, 1  

 
1.1. The importance of the study: One of the most important elements of entertainment culture that helps to 

preserve national identity and traditional connection between generations is traditional sports games unique to the community. 
These sports games are important not only in physical aspect but also in intellectual and moral aspect. The games displayed in 
entertainments also serve as a cultural representation. When people play any traditional game, symbols, signs and codes for the 
cultural characteristics of societies also live. Moreover, existence and popularity of traditional sports can also provide insight 
about national feelings. Symbols, ceremonies and rituals bringing people together not only strengthen the bonds between 
individuals in a society and reinforce partnership, but also keep the society alive by helping the community to continue the 
traditions through sports tradition, to refresh beliefs, to make value judgements and morals take root.  

 
1.2. The objective of the study: is to determine and explain the most important characteristics of Kyrgyz national 

entertainments before the October Revolution (especially in the period between late 19th century and early 20th century). 
Moreover, the study seeks an answer to the question of what effects of Tsarist and Soviet Russia’s intervention had on the 
national characteristics of the aforementioned entertainments and the games displayed in Kyrgyzstan. Furthermore, as it is 
known, Turks lived in the Central Asia geography as tribes based on individualist tendencies and this lifestyle caused the 
understanding of tribalism to be more important than the sense of national unity. In this context, another objective is to 

                                                           
1
* Note: This study was produced from the Scientific Research Project titled “Investigation of the Traditional Equestrian Sports in 

Turkey and Kyrgyzstan" (“Kırgızistan ve Türkiye’de Geleneksel Atlı Sporların Araştırılması”) numbered KTMU-BAP-

2018.GOSAUM.01. 
 



 

 Int J Life Sci Pharma Res.  ISSN 2250-0480; SP-14; “Health and Sports Sciences- 2021” 

 

www.ijlpr.com                                                                                                                                                                      Page 291 

 

examine the positive and negative effects on the national body of the entertainments and the games performed in these as a 
result of the tribal understanding of the Kyrgyz people and to prepare a report. 

1.3. Method: Descriptive research and comparison model, which is one of the patterns in the qualitative approach, was 
used in a chronological framework limited to the late 19th century and early 20th century. In the study, the works basing on the 
studies carried out by scientists before Russia's October Revolution (1917) and in the Soviet period, the field records collected 
in different regions of Kyrgyz Soviet Socialist Republic and the manuscripts and archives preserved in Kyrgyz Soviet Socialist 
Republic Science Academy, Department of Social Sciences were used. Among the works published on ethnographic subjects 
after the October Revolution, only S.M. Abramzon's classification of ethnographic studies and games and his student G.N. 
Sımakov's work in 1984  [2], M. Turkmen’s monographic studies on traditional sports and games mentioned in this article were 
based on for this study. In the articles and books of the aforementioned author, the order of the national entertainments, 
sometimes their brief explanations and places in history and evaluations on the cultural heritage of the Kyrgyz people were 
discussed.  

1.4. The general factors that prepare the Kyrgyz people for traditional games and national festivals where 
these games are consumed: For an outsider, understanding Kyrgyz traditional sport undoubtedly sheds a lot of light on 
other aspects of the social life of the Kyrgyz people and even other Turkic peoples. Traditional sports games of the Kyrgyz 
people and toy (festival), aș (mourning) ceremonies and all kinds of social-economic, familial, religious and secular ceremonial 
culture are based on traditional sources consisting of the economic life unique to itself for the development and continuity of 
the people and the geographical environment feeding this life. Moreover, Issık-Köl and its surroundings has been the geography 
where the Turks meet and mingle and where national sports are played for centuries. The “Kyrgyz people”, who founded one of 
the oldest Turkish states in history and known as the “mighty lions of Mongolia”, “lived in the geographies where the Turkish steppe 
culture was formed and developed, and determined their migrant settlements, economic and social life areas accordingly”. 3 

 
Various national entertainments (here entertainments are perceived as games, races, national sports activities) have an 

important place among the rich and special cultural heritage of the Kyrgyz people. Unfortunately, this aspect of the national 
culture of the Kyrgyz people has only recently been taken into account by ethnographers. There is very short information with 
fragmented subtitles in the records of scientists and travelers such as P.P. Semenov-Tyan-Șanskiy, 4-5 Ch.Ch. Valihanov, 6 Ya. 
Severtsev, 7 N.V. Sorokin, 8 I.I. Grodekov, 9  A.A. Divayev, 10  etc. working on this issue in the pre-October Revolution periods. 
Towards the late 19th century and early 20thcentury, some members of the Russian Empire colonial administration and Russian 
intellectuals who lived in the territory of Kyrgyzstan were interested in the national entertainments of the Kyrgyz people. Some 
articles about national sports activities, games and entertainment were published from time to time in newspapers such as 
“Turkestanskiye Vedomosti”, "Semireçenskiye oblastnıye vedomosti”, "Turkestanskiye vyskazyvaniya”, over time (1850-1903), 
"Vestnik RGO".  

2. Findings  
By the late 19th century, there were more than ten different horse games and races in Kyrgyz culture. Among these, the 

foal-racing which was called tay-çabıș and performed with foals younger than two years old, the horse racing which was called 
kunan-çabıș and performed with three years old horses and the horse-racing which was called at-çabıș and performed with big 
horses are the most notable ones. Çoň-at-çabıș (big horse racing) necessarily organized on the first death anniversary of a famous 
and wealthy deceased or extra long-distance and award-winning horse racing called alaman-bayge are remarkable. 3   

In the late 19th century and the early 20th century, the following entertainment became widespread: two horsemen 
wrestling on horseback called oodarıș or eňiș 11, the archery race on horseback called cambı-atıș, the game of taking kuruș (coins) 
from the ground on the back of a running horse known as tıyın-eňmey, the riding race between girls and boys called kız-kuumay, 18 
the pacer race known as corgo salıș 13 etc. There were traces of nomadism and animal husbandry in other games that gained fame 
among the people.  

The game of protecting sheep herds from predators, such as kașkır-oyunu (wolf-game), was rather common among 
children and young people. About 30 girls and boys over the age of 13 would participate in the game. The overcrowded 
participant group were divided into three groups as 'sheep', 'shepherds' and 'wolves'. On the flat ground, a large circle-shaped 
sheepfold where sheep were kept and which was called koy-koroo was drawn. Outside the circle, there were shepherds 
protecting the sheep from wolves trying to trick the sheep to get out of the sheepfold. While the wolves would try to get as 
many sheep out of the circle as possible, the sheep would try to lure in as many wolves as they could with the help of the 
shepherds. Those who were caught would become sheep or wolves, depending on the side they were in. The game would 
continue until all the participants became either sheep or wolves [10]. Apart from this, other games such as eșek-miňmey 
(donkey-riding), toktu-suramay (asking for female calf), uyçu (cowman) and taman-tuzak (foot-trap) would reflect the 
characteristics of nomadic life.  

Although most of the games are no longer related to nomadism, their names indicate that the ancestors originated from 
those lifestyles. In almost every stage of the national games such as the game of throwing ball into wells called kök-buka (cerulific-
bull), the game of leapfrog called kızıl-buka (red-bull) and so on, the names of pets were used. Points gained or lost used to be 
called ‘tay’, throwing dice used be called ‘at-karmoo / ukuruk-salmaytuu’ meaning catching a horse, throwing dice in the game of 
knucklebones used to be called ‘at-kaçlașoo’ (determining the first horse), the game object used to be called ‘külük-at’ (race 
horse), the player quitting the game for any reason used to be called çok-baytal /mare whose mane was cut’ [2]. Some games were 
played with the body or part of pets. For example, because kid body (carcase) called ‘ulak’ and calf body called ‘torpok’ in the 
southern part of Kyrgyzstan were generally used in kök-börü (cerulific -wolf / god-wolf) game, the other name of this game was 
‘torpok-tartıș/calf -catching’ [14]. In crowded ceremonies and events such as weddings or death anniversaries, the game called 
‘öpkö-çabıș’ was played in which lungs were used as a fighting tool. During the race, two men whose body parts above belly were 
naked would hit each other's heads and bodies with the lungs in their hands until their opponent left the field. The knucklebones 
called ‘Çükö’ (dib / tarsus) and played with the bones in the wrist of sheep was widespread among the Kyrgyz people. Today, the 
knucklebones called ‘ordo’ (khan-palace) is more common. According to S.M. Abramzon, the strategic idea of "capturing the 
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Khan palace" lies at the heart of this game. In the game, the purpose of throwing the dibs out of the circle is for its war strategy. 
15 

The game in question has many rules, so it requires lots of skill and agility. The winner would usually be rewarded with 
one or more pets. While pets were always given as a reward until the early 20th century; expensive clothes, household items and 
money were started to be given as a reward in the early 20th century. However, pets were still mostly preferred. Camels, horses 
and sheep were most valued. Cattle could be given as a reward only when other animals could not be presented [16]. This 
indicates that camels, horses and sheep were valued more than cattle in the nomadic tradition. Since many types of 
entertainment are related to the daily life and worldview of the Kyrgyz people, the national games were used as a means of 
preparing younger generations to work in the period between the late 19th century and late 20th century. Before the Kyrgyz 
tribes were included in the Russian Empire, wars, raids and conflicts always dominated the social and political agenda. Even in the 
middle of the 19th century, intertribal conflicts were in question. According to S.M. Abramzon, “the harsh climate and military 
lifestyle did affect the Kyrgyz people’s material culture, life order, social relations and sense of national unity”. 17 Therefore, in some 
national games especially military motives are seen. Games such as ‘Er-sayıș’ (two riders fighting with bayonets on horseback), 
‘cambı atıș’ (archery race on horseback), ‘oodarıș’ (wrestling on horseback), ‘tıyın eňmey’ (the game of taking kuruș (coin) from the 
ground on a running horse), ‘balban-küröș’ (a traditional wrestling with keeping the waist belt attached) and various horse races 
used to be held to gain military skills rather than to entertain and train until 1930s.  

 
Kyrgyz children used to prepare to fight against enemy from an early age. By contributing to skillfulness, agility, courage, 

sagacity and intelligence, national games and races were regarded to be one of the most important tools in preparing the future 
soldiers. The dynamic games in question, sort of a part of military education system was performed from simple to difficult as 
the children grew up. National games and sports types laid at the heart of the mounted troops training system, which used to 
form as a matter of course and even deliberately be exalted in certain historical periods. Obviously, such a method of training 
matched up with the traditional characteristics of the Kyrgyz army based on the national struggle. 15The Kyrgyz army was 
generally composed of light cavalry soldiers. The game of ‘er-sayısh’ (the confrontation of two horsemen with spears), held on 
the first anniversary of death, called ‘aș’ among horse races and games, had military characteristics. The game of ‘er-sayısh’ was 
definitely held at the events (yug/mourning ceremony) organized on the occasion of the first anniversary of death in the late 19th 
century and early 20th century. Sometimes it was even held at ceremonies held for other reasons. Starting from the middle of 
the 19th century and towards the end, because this game was abstracted from its traditional style and real spears were used, 
bloody events would frequently occur. In the early 20th century, the artificial spears specially prepared for er-sayısh started to be 
used and the rules of the game were determined at this time. After that, only chest became the target of the tip of the blunt 
spear since it was forbidden to hit waist down, back and face. Moreover, to protect chest, a kind of armor called ‘soot’ and made 
of a thick piece of felt and cow with horse skin called ‘soot’ started to be used instead of real soldier armors. Er- sayısh 
disappeared in the early 20th century when the Russian Empire Colonial Government officially banned it . 18 

 
Horse games were so common because horses were so important in warfare. In the preparation of military expedition, 

the important thing was to train the horses for collisions with long distances rather than horse equipment. Thus, thanks to the 
horse games, both the soldier’s and the horse’s skills and strengths were developed. The horse tradition peculiar to the Kyrgyz 
culture was reflected in oral folk literature works such as the epic of “Manas”. In the Kyrgyz army, there were also experts 
known as ‘sınçı’ who evaluated the warriors’ and horses’ war skills. There were also rumors that one could be an expert (sınçı) 
only at the behest of souls. Most probably, the experts had common features with shaman, fortune teller, etc. Towards the late 
19th century, the experts were regarded as experts who were purified from religious attributes and prepared horses for races 
and evaluated the qualities of horses for racing. In great ceremonies, the bards called ‘ırçı’ used to sing heroic folk songs and 
lyrical chansonettes accompanied by special musical instruments. Musical instruments such as ‘Kıyak’, ‘kerney’, ‘surnay’, ‘dobulbas’, 
‘komuz’ were necessarily played in military ceremonies in ancient times. The heroic demonstrations peculiar to Kyrgyz 
ceremonies (cigitovka / valiantly) referred to the military past. The common heroic tradition called cigitovka among the people 
also reinforced this situation. In the late 19th century and early 20th century, those who won races such as at-çabıș, oodarıș, 
balban-küröș and especially er-sayıș were regarded as heroes and they had a special social status. In the late 19th century and early 
20th century, women and girls were active participants in traditional sports such as oodarıș, balban-küröș and er-sayıș, which had 
war characteristics and are known to belong only to men today. Moreover, there were traditional equestrian games and races 
for women such as kız-carıș, kelin-carıș, kız-börü, kız-uynak, kız-kumay, kelin-kumay. In short, all kinds of races performed by 
Turkestan men at that time used to be performed by women too, and there were even more. This situation indicates the 
superior position of women in social life in the old Turkish culture. 18  

 
In the epic of "Manas" of the Kyrgyz people and in other epics sung in Turkestan, heroic women are mentioned. It is 

obvious that the common traditional women's competitions in the past disappeared over time and became available only as a 
demonstration in great ceremonies. The women coming out after the men used to fight sometimes jokingly and sometimes 
seriously. The winning woman would be rewarded with a pet. However, the rewards given to women were less than those of 
men. 19 These women were called balban kız (strong girl), balban kelin (strong bride). These women sometimes competed even 
with men and could beat them. 15. This situation indicates that Turkestan immigrants value women in their daily life. Moreover, 
in most cases the tribe names are female names such as Almiralar, Nurmiralar, Ayzatlar etc. 20,19 Kyrgyz women did not remain 
limited to military races and also played an active role in daily life with men. The described national entertainments generally 
included in the class of national sports genres in the late 19th century and early 20th century, and only some details of them 
reminded that they were related to the military past. The entertainment, which was held without relation to religious traditions 
and calendar ceremonies, aimed to educate by playing in a joyful environment. All of the children's games, some of the teen 
games and most of the knucklebone games are included in the entertainment like this. The most common games were 
performed in family ceremonies, which partly had religious characteristics. Different entertainments and races were organized in 
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the events such as the first anniversary of the deceased, called Çoň-aș (the great mourning ceremony), üylönüü-toyu (marriage 
ceremony), ‘beșik-toy / beșik-zıhıı’ (cradling a baby boy) and ‘tușoo-kesüü’ (when a baby boy turns one and starts to walk) etc. 
ceremonies.  

 
3. Discussion   
In weddings, three types (kök-börü, çab-ulak ve torpok-tartıș) of the game kök-börü (god-wolf) mentioned above could be 

encountered. In the first game, two teams consisting of participants coming separately from the groom’s and the bride's sides 
would compete. The winning party would receive the grand prize from the bride's father. In the second game called “Çab-ulak / 
lamb-grabbing”, the boys from the groom’s family would go to the ceremony held in the bride's house and try to grab the lamb 
there. The main purpose of the participants was not to grab the lamb, but rather to show their respect by throwing the lamb in 
front of the bride's father's feet or in front of his tent. The boy who threw the lamb was rewarded with a pet. In the third game, 
kök-börü was played with a carcass of one year old calf or heifer ad this was called torpok-tartıș. The torpok-tartıș, usually played 
in great toys was seen as a sign of wealth  S.P. Tolstov, argued the game of kök-börü was related to the ancient wedding and 
totem tradition [21].  Although the game of kök-börü was perceived as entertainment until the 1930s, it is still noteworthy that it 
carries the attributes of (Kök-tanrı-Tengri) rituals.Traces of religious rituals were also observed in the events held on the 
occasion of the anniversary of death, called as or çoň-aș (big aș). Because the aforementioned death anniversary event was of 
great importance in the social and religious lives of the Kyrgyz people, it was organized in a particularly pompous manner. 
Participants from all regions of Kyrgyzstan and even Turkestan would come to the aș of the rich and prestigious deceased. The 
number of participants sometimes exceeded tens of thousands. The rituals and entertainments performed in a certain order in 
the activity prove that they have a ritual characteristic. 8 At the beginning of the death anniversary event called Çoň-aș (great 
mourning ceremony), a race called kemege-bayge (digging pit award) was held. The race in question was so called because it was 
held when meat was cooked in the stove called kemege, which was made by digging the soil. The fact that the race of kemege-
bayge was held only on the first day of çoň-aș shows that it is related to the ancient rituals. On the following days, the number of 
which could be ten or more, the following activities would take turns; cambı-atıș, öpkö-çabıș, balban-küröș, and the game called töö-
çeçmey (camel-thawing); this obscene game reportedly passed by Arab merchants was the fun of loosening the camel's bind 
which was tied to a pole with its precios load by a naked woman with her teeth. On the last day, the races of ‘çoň at-çabıș’ or 
‘alaman-bayge’ (extra long-distance horse racing) were necessarily held in which the best and famous horses participated. 
According to what the elders said, previously alaman-bayge was held only during ‘çoň-aș’. However, it was possible to come 
across it in other ceremonies from the second half of the 19th century. In written sources too, it was noted that the ancient 
traditions were gradually abandoned in the late 19th century and early 20th century. On death anniversary, especially in the south 
of Kyrgyzstan, tug of war called ‘ip-tartıș’ (rope-tugging) never seen before, the game of taking kuruș (coin) by lips from flour 
soup in cauldron called ‘atalagabașsal’, and kök-börü’s classic version ‘çobaltma-tartıș’ that was strictly prohibited in the 1860s and 
whose risk of death is high were started to be held. One of the reasons that triggered such striking changes is the efforts to 
eliminate the ancient traditions of the ancestors with Tengricism under the influence of Islamic culture. 22As it is seen the fact 
that some national entertainments of the Kyrgyz people was performed in a certain ritual order in the religious events such as 
the death anniversary proves that these are related to ancient religious rituals. The aforementioned entertainments are classified 
in relation to rituals. Social ceremonies with ancient religious motifs influenced some types of entertainment at that time. The 
traces of this effect are mostly seen in kız-toy (girl engagement feast) and üylönüü-toy (marriage wedding ceremony). Abramzon 
described the wedding in question with the following words: “On the eve and during this marriage feast, rituals based on ancient 
social-marriage institutions and religious-symbolic traditions were held. During the wedding, there were lots of entertainment such as games, 
singing and racing”. 23  

 
 Sometimes the ritual and the game overlapped indistinguishably. As an example of the ceremony between the 

aforementioned game and the ritual, the entertainment called töșök-talașuu (mattress-pulling) can be discussed. While the young 
men coming from the groom's side tried to pull the rope dug on the ground at one end, the women who were on the bride's 
side tried to prevent them by pouring water and beating them with knitted fabric pieces called tomak or tokmok. The winning 
party was given one or more pets by the bride’s father. Usually, the prize was cut and prepared right there and eaten together. 
Such entertainments like this were regarded as “The race between the groom and the bride's tribes…", or in other words, as 
“ancient family structure trying to protect itself, that is the struggle of the patriarchal order getting stronger with the marriage tradition”, 17 
The participation of mostly young people in the entertainment called ‘Töșök-talașuu’ (mattress-pulling), the game’s relation to fun, 
rituals and symbols and the game’s tight attachment to the wedding ceremony show that this belongs to the transition phase 
between ritual and game. Although the Kyrgyz people lived according to the social class system in the Soviet period, the traces 
of the archaicism that affected the mentality and daily life were still seen in the national entertainments. L.F. Kostenko explained 
this situation in his book titled "Turkestanskaya ...": “The teams that would oppose each other during a race were formed based on 
ancestral belonging. Awards used to be shared among kinsmen, not winners… Interests of an ancestry always came first, while individual 
interest came later. The whole life of the Kyrgyz people is subject to this principle ...”. 24 I.I. Grodekov, wrote the same about the 
Kazakhs: “In great ceremonies, first of all, races were held between ancestries, not between individuals. The prize does not belong to the 
winner only, but it belongs to his ancestry and is shared with everyone. Therefore, in horse races everyone shouts his/her own ancestral 
name”.9 The tradition of sharing the prize with kinsmen or tribe would be the same in all regions of Kyrgyzstan. The principle of 
sharing was especially important in races with big prices such as ‘at-çabıș / horse-race’. Only in er-sayıș (confrontation of two 
horsemen with spears) race, the winner could take the prize for himself, probably because he would put himself at a great risk.  

The aforementioned traditions generally affected the development of the national entertainments positively. However, 
there were also negative situations. The rivalry between ancestries which was highly effective until the beginning of the 20th 
century sometimes caused cheating and breaking the rules while having fun. This would darken the mood and even caused 
armed conflicts. Semenov-Tyan-Shansky, explains that foreigners could not participate in races due to their ancestral traditions 
as follows: “Although foreigners were treated like everyone else in daily life (which shows that patriarchy and ancestral order was not as 
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effective as they used to be), they were sent away and even contempted in great feasts. Because not knowing one's own ancestry or tribe is 
not tolerated among the Kyrgyz people.”4 

 
Other than those mentioned above, examples of financial support such as çıgım (expense) ile ‘koșumça’ (help) symbolizing 

the joint participation of cognates, are noteworthy. The financial participation of relatives and cognates required to organize an 
event is called çıgım. Koșumça includes gifts, pets, precious clothes or money brought by cognates and guests. According to 
Pogorelskiy and Batrakov, in traditional activities such as aș and toy in a closed society in itself, versatile ancient common mindset 
such as ancestries and ancestral culture etc. and religious and economic motives were seen. 25 Towards the late 19th century, it 
was an inevitable fact that major national events were held according to the rules of social class order such as the following. The 
ancestral-rich people known as manap or bay started to use their superiority and rights to assert their personal interests. After 
all, they could make the people obey themselves. Often during big events, the wealthy host and the rich guests would publicly 
attempt to rob ordinary livestock farmers. 5, 7 D. Aytmambetov explained this situation as follows: “During events such as aș, 
ordinary members of tribes hosting rich and important guests suffered a lot. When the host of the tent did not host the guests properly, 
according to the guests, the guests would beat him and even take the animals of that village with the excuse of revenge”. 18 Feasts lasting 
a few days, entertainments, expensive prizes, these activities that appear to be unity and kinship behind the religious ritual with 
everyone's right to participate were actually nothing more than colonialism. While the middle-class livestock owners having 
around ten to twenty cattle opposed this because they lost their animals each time, the poor who had no cattle were in favor of 
the feasts. It is difficult to grasp the contrast of strange views that belong to the same nomadic society [26]. The wealthy, who 
pursued personal interests, would deviate from all ancestral rules at events under the pretext of keeping ancient traditions alive. 
As D. Aytmambetov stated, “in earlier times (until the middle of the 19th century) horse races were held only on death anniversaries. 
However, later the wealthy started to hold these races at every opportunity such as having a baby boy, a successful principality or tribal 
head election etc.”18 The timing of the death anniversaries called "ash", which, according to the traditions, should have been 
organized one year after a respectable person died, was no longer applied.  
 
CONCLUSION 

The national entertainments of the Kyrgyz people and the traditional sports games they exhibit are based on the nomadic 
lifestyle dominated by animal husbandry. Festivals were held on the anniversaries of important historical events; on calendar days 
such as Nawruz, Ramadan Bairam and Eid al-Adha; the first (kemege-bayge), the third, the seventh and fortieth days and the first 
year of death; when a boy is born (beșik-toyu), when the boy turns one and starts to walk (tușo-kesuu), for the event of 
engagement (kız-toy/ little festivity) and marriage (üylönüü-toy/big festivity); in the elections of chieftain, master, khan or in the 
event when the khan died and one of the dynasty member enthroned, on national, religious, family, economic days. Although the 
Kyrgyz people lived according to the social classes system in the early years of the Soviet era, the traces of the archaic cultural 
codes still affecting the mentality and daily life were seen in the national entertainment. The groups participating in the races 
necessarily consisted of separate ancestries within the framework of the tribal understanding, and such a rule was applied at 
every stage from ancestry to family. In the early 19th century and late 20th century, the ties with the past began to break, and 
contrary to ancient rules, entertainment started to be held whenever desired, except for national-religious and family 
ceremonies. It was concluded that the tribal understanding of the Kyrgyz people took precedence over the sense of national 
unity, divided the nation into classes, prevented the development and even the progress of the national entertainments; caused 
traditions, which were harsh enough to endanger life with the hostility between participants during national games and to 
humiliate human dignity, to continue; that as a result of the division into classes, the rich pursued personal interests and tried to 
make the people obey them through the national entertainments; that due to wealth inequality, the ordinary people could not 
participate in different races and games.  
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