


 II 

PAMUKKALE JOURNAL OF SPORT SCIENCES 
Pamukkale Spor Bilimleri Dergisi 

 
Volume: 14 Issue: 1 Year: 2023  

ISSN: 1309-0356 
  

OWNER 
Dean, on behalf of the Faculty of Sport Sciences Yunus ARSLAN, PhD 

 
EDITOR 

Yusuf KÖKLÜ, PhD (Pamukkale University, Turkey) 
 

EDITORIAL BOARD 
Deniz HÜNÜK, PhD (Hacettepe University, Turkey) 

Gökçe ERTURAN, PhD (Pamukkale University, Turkey) 
Hayriye ÇAKIR ATABEK, PhD (Eskişehir Technical University, Turkey) 

Tennur YERLİSU LAPA, PhD (Akdeniz University, Turkey) 
Utku ALEMDAROĞLU, PhD (Pamukkale University, Turkey) 

Hüseyin GÖKÇE, PhD (Pamukkale University, Turkey) 
 

PRODUCTION EDITOR 
Fatih GÜR, PhD (Pamukkale University, Turkey) 

 
LANGUAGE EDITOR 

Şefiye TUZCU, Lecturer (Pamukkale University, Turkey) 
 

SECRETARY 
Alper YILDIZ, PhD (Pamukkale University, Turkey) 

 
LAYOUT  

Erhan IŞIKDEMİR, PhD (Nevşehir Hacı Bektaş Veli University, Turkey) 
Halil Emre ÇINARGÜR, Res Asst  (Pamukkale University, Turkey) 

 
INDEXING 

DOAJ 
EBSCO - SPORTDiscus Full Text 

Index Copernicus Master List 
Scopus, Türkiye Atıf Dizini, CAB Abstracts 

 
Corresponding Address 

Pamukkale Üniversitesi Spor Bilimleri Fakültesi Dekanlığı  
Kınıklı Kampüsü 20700, Denizli/Türkiye 

Phone: +90 258 296 12 77 
E-mail: pjss.online@gmail.com  



 

 III 

 
 
CONTENTS  
 
 
Research Articles 
 

 
Evren TERCAN KAAS, Elif KÖSE, Tennur YERLİSU LAPA 
Examination of the Relationship Between Quality of Life and Leisure 
Satisfaction by Canonical Correlation Analysis 

1-21 

 
  

Pelin GÖNKEK, Ramazan Timuçin GENÇER 

Professional Athletes’ Visual Self-Presentation Strategies: An Investigation on 
Instagram  
 

22-42 

 
  

Cihan ERCAN 
Multi-Criteria Evaluation of Mobile Fitness Applications During COVID-19 
Pandemic Based on AHP 

43-62 

 
  

Aleksander OSIPOV, Irina ORLOVA, Tatyana RATMANSKAYA, Tatyana 
LEPILINA 
Effects of High-Intensity Interval Training Intervention on Physical Fitness and 
Body Mass Index of Overweight Primary Schoolchildren 

63-82 

 
  

Bilal GÖK, Gökmen ÖZEN 
Comparison of the Effect of Static and Dynamic Core Exercises on Physical 
Performance Parameters in Young Boxers 

83-97 

 
 



  

 
Citation: 7HUFDQ�.DDV�(���.|VH�(��DQG�<HUOLVX�/DSD�7��(2023). Examination of the Relationship Between Quality of Life and Leisure 
Satisfaction by Canonical Correlation Analysis. Pamukkale Journal of Sport Sciences, 14(1), 1-21. doi.org/10.54141/psbd.1198100 � 2023 
The Author(s) available online at https://dergipark.org.tr/en/pub/psbd . This is an Open Access article distributed under the 
terms of the Creative Commons Attribution 4.0 International License, CC BY 4.0 
(https://creativecommons.org/licenses/by/4.0/) 

1 

doi.org/10.54141/psbd.1198100 

 
Research Article Pamukkale J Sport Sci, 14(1), 1-21, 2023 

 
Examination of the Relationship Between Quality of Life and 

Leisure Satisfaction by Canonical Correlation Analysis 
 

Evren TERCAN KAAS1  (OLI�.g6(2*  7HQQXU�<(5/ú68�/$3$2   
1Department of Sport Management, Sport Sciences Faculty, Akdeniz University, Antalya, Turkey.  

2 Department of Recreation, Sport Sciences Faculty, Akdeniz University, Antalya, Turkey.  
 

                                 ABSTRACT 
Keywords 

Canonical correlation, 
Leisure,  

Leisure satisfaction,  
Quality of life 

 
 
 

Article History 
Received 01 November 2022 
Revised 09 February 2023 
Accepted 14 February 2023  

Available Online 27 April 2023 

 
 
 
 
* Corresponding Author: 

(OLI�.g6( 
E-mail Address: 

elifkose9@gmail.com 

 Leisure activities are one of the determinants of quality of life, among 

others. In this context, this study focuses on all dimensions of satisfaction 

from leisure activities and quality of life. Canonical correlation analysis 

was used, and 300 university students were included in the study via 

convenience sampling method. Data collection tools of the research of 

´6DWLVIDFWLRQ� ZLWK� /LIH� 6FDOHµ� DQG� ´6KRUW-Form-��� +HDOWK� 6XUYH\µ��

According to the research findings, the shared variance between the 

quality of life and leisure satisfaction data sets was 31.955% for the first 

canonical function and 19.270% for the second canonical function. In the 

first canonical function, the physical function variable from the life 

quality data set and psychological, education, social, and physiologic 

variables from the leisure satisfaction data set had a relationship in the 

same direction. In the second canonical function, physical role and 

emotional functions from the quality of life and relaxation from leisure 

satisfaction data set had a relationship in the same direction. Leisure 

satisfaction could be expressed to increase the quality of life in university 

students. The results indicated that increasing the opportunities for 

university students to join leisure activities would give beneficial results. 
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INTRODUCTION 

The concept of quality of life (QOL) has been subject to much research for decades, and 

the question of what consists of a good life is tried to be answered by academics (Diener, 2000). 

QOL is a concept that might be agreed upon by academicians coming from different fields as 

a vague term that is difficult to be defined (Henderson, 2007; Iwasaki, 2007). In their study, 

Diener and Suh (1997) mentioned three major philosophical approaches for defining QOL, 

referring to Brock (1993). These were: 1) Defining the characteristics of the good life dictated 

by normative ideals; 2) Defining a good life in terms of satisfaction of preferences; 3) Defining 

a good life based on the experience of individuals. To Diener and Suh (1997), the new 

approaches to define QOL were objective measurement based on social indicators and 

subjective measurement according to well-being based on an individual's internal judgment 

of well-being. Different measurement tools were developed for measuring QOL. One 

commonly used measurement tool is The Short-Form-36 Health Survey (SF-36), a generic 

measure that can be used in the general population and among various disease groups. As 

SDUW�RI�WKH�´,QWHUQDWLRQDO�4XDOLW\�RI�/LIH�$VVHVVPHQW��,42/$�µ�3URMHFW��WKH�VFDOH�DQG�GLIIHUHQW�

versions were translated into more than 40 countries (Ware, 1999). SF-36 measures an 

individual's functional status and well-being. The eight health-related QOL domains are; 

´3K\VLFDO� IXQFWLRQLQJµ�� ´6RFLDO� IXQFWLRQLQJµ�� ´5ROH� OLPLWDWLRQ� GXH� WR� SK\VLFDO� SUREOHPVµ��

´5ROH�OLPLWDWLRQ�GXH�WR�HPRWLRQDO�SUREOHPVµ��´0HQWDO�KHDOWKµ��´(QHUJ\�DQG�YLWDOLW\µ��´%RGLO\�

SDLQµ� and ´*HQHUDO SHUFHSWLRQ� RI�KHDOWKµ� �'HPLUDO� HW� DO�, 2006). Another commonly used 

PHDVXUHPHQW�WRRO�RI�42/�LV�WKH�́ :RUOG�+HDOWK�2UJDQL]DWLRQ�4XDOLW\�RI�/LIH�6FDOHµ�GHYHORSHG�

E\�WKH�´:RUOG�+HDOWK�2UJDQL]DWLRQµ�LQ�������7KH�VFDOH�ZDV�GHYHORSHG�EDVHG�RQ�DQ�H[WHQVLYH�

pilot test in 15 centers around the World using 4500 participants. The sub-dimensions of this 

VFDOH� ZHUH�� ´3K\VLFDOµ�� ´3V\FKRORJLFDOµ�� ´/HYHO� RI� LQGHSHQGHQFHµ�� ´6RFLDO� UHODWLRQVKLSVµ��

´(QYLURQPHQWµ��and ´6SLULWXDOLW\µ��,ZDVDNL�������� 

Academicians from various fields focused more on defining and measuring factors 

affecting QOL (Lloyd & Auld, 2002). Among the factors affecting QOL, we can consider factors 

such as health, working life, friends, family, and leisure (Hagerty et al., 2001). As an essential 

life domain, leisure is necessary for individuals of different ages (Cheung et al., 2009). Research 

on leisure and QOL was a complex but remarkable study area by Phillips and Budruk (2011). 

Bedini et al. (2011) reported the existence of research finding positive relationships between 

leisure and greater QOL, improved health, and self-esteem and negative relationships 

EHWZHHQ�OHLVXUH�DQG�GHSUHVVLRQ��VWUHVV��DQG�ULVN�RI�GHPHQWLD��,Q�D�VWXG\�E\�*XPXV�DQG�,ü×N�
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������� FRQGXFWHG�RQ� WHDFKHU� FDQGLGDWHV�� ´OHLVXUH-WLPH�SK\VLFDO� DFWLYLW\µ� VKRZHG�D�SRVLWLYH�

correlation with QOL. In a study applied to elderly people in South Korea, leisure activity 

predicted QOL (Lee et al., 2014). Wang (2022) studied the relationships between leisure 

involvement and quality of life among users of public sports centres aged 45 years and older. 

According to the results, leisure involvement provided significant positive quality-of-life 

outcomes, especially in the physical, psychological, and environmental domains.  

The literature abovementioned shows evidence for the positive relationship between 

leisure and QOL. Besides this, leisure satisfaction exposes positive effects on QOL. In a study 

examining the relationship between leisure satisfaction (LS), life satisfaction, and QOL, the 

increase in leisure satisfaction in health professionals increased quality of life (Tokay Argan & 

Mersin, 2021). In a study, data was collected from 940 adults in China, and multiple regression 

was utilized to measure the relationship between LS, demographic variables, and QOL. The 

study's results showed that LS predicted all sub-dimensions of QOL and psychological 

satisfaction and aesthetical satisfaction had a relationship with all subscales of QOL (Zhou et 

DO����������dDNDO�DQG�(VHQWDü�'HYHFL��������H[DPLQHG�WKH�UHODWLRQVKLS�EHWZHHQ�/6�DQG�42/�LQ�

Manisa Mental Hospital health professionals and detected a positive medium-level significant 

relationship. Leisure satisfaction (LS) is one of the frequently encountered concepts of leisure 

in the OLWHUDWXUH��ZKLFK�ZDV�GHILQHG�E\�%HDUG�DQG�5DJKHE��������DV�´WKH�SRVLWLYe perceptions 

of feelings which individual forms, elicits or gains as a result of engaging leisure activities and 

FKRLFHV�µ� 2QH� RI� WKH� VWXGLHV� SURYLQJ� WKH� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� /6� DQG� 42/�ZDV�

conducted by Eifert et al. (2019) in a group of elderly women. In a study conducted on Chinese 

and British Canadians, overall LS significantly affected happiness, peacefulness, and all nine 

QOL domains (Spiers & Walker, 2009). In a study applied to Asian countries, among the South 

Korean population, a positive association was found between leisure satisfaction and QOL 

(Liang et al., 2013). The contribution of leisure time physical activity was also explored and a 

study in Taiwan showed that physical activity was positively related to QOL (Ou et al., 2017). 

In a study investigating the relationship between LS and QOL, all subscales of LS showed a 

positive correlation with subscales of subjective QOL (Ngai, 2005). In another study applied 

to residents of a tourism destination a positive correlation between QOL, and LS was detected 

(Liao et al., 2016). Choe et al. (2020) reported a strong association between LS, social 

connection/interaction, and QOL was found in the literature. University students were also 

inquired about the relationship between QOL and LS and the results showed no significant 

UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�FRQVWUXFWV��<DüDUW�UN�HW�DO���������  
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Although there are studies conducted on university students, when we consider the 

number of university students in the country's population, more research is required for this 

group of society. Nowadays, university education is supported by public and private sectors 

in Turkey and there are 207 universities throughout the country. Currently, the number of 

university students is reported as 8.240,997 by the Council of Higher Education in Turkey. 

This number constitutes approximately 10% of Turkey's population, making university 

students an essential component of society. Besides, the life of young individuals at the 

university is important as this is a transitioQ�SHULRG�WR�DGXOWKRRG��/LX�	�<RX��������g]ED\��

1997). It is expected that positive physical and mental habits that students gain contribute 

constructively to the development of the adults of the future. The study is expected to fill the 

leisure and quality of life literature gap by focusing on university students. As university 

students are a considerable part of the population in society, gaining meaningful and healthy 

leisure habits will help them to benefit from leisure activities during their lifetime. Therefore, 

in the light of the abovementioned literature, the study aims to determine the relationship 

between QOL and LS in university students using canonical correlation analysis. 

METHODS 

Research Model 

This study was designed with a survey model, and a relational survey model was used. 

In relational studies, the relationships between two or more variables are examined (Karasar, 

1998). This study aims to reveal the relationship between LS and QOL by using canonical 

correlation analysis. Canonical correlation examines the relationship between two data sets 

having more than one variable (Tabachnick & Fidell, 2007). 

Study Group 

The population of the study of university students taking elective physical activity. The 

sample size was calculated by the formula n = W�ST�G���6�PE�ORùOX�	�6�PE�ORùOX���������,Q�

the formula, t value for alpha = .05 was taken as 1.96 from the t table. The values of p 

(probability of occurrence) and q (probability of non-occurrence) were taken as .5 to give the 

highest sample size. d, the accepted level of deviation was taken as .05. By this formula sample 

size was calculated as n = 385. As a result, feedback from 300 students was reached with a rate 

of return = 77.9%. The study adhered to the research principles of the Declaration of Helsinki. 

Data Collection Tools 

In this study, two attitude scales were used as data collection tools.  
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Leisure Satisfaction (LS) Scale 

LS scale was developed by Beard and Ragheb LQ������DQG�DGDSWHG�WR�7XUNLVK�E\�.DUO×�

et al. (2008). The Turkish version of this scale of 39 questions and presents the satisfaction 

derived from the satisfied leisure needs of individuals. the six-sub dimensions are 

´3V\FKRORJLFDOµ��´(GXFDWLRQµ��´6RFLDOµ��´5HOD[DWLRQµ��´3K\VLRORJLFµ�DQG�´$HVWKHWLFµ��,Q�WKHLU�

study, Internal consistency coefficients changed between .79 and .84, and the overall 

coefficient of the scale was found as .92. In this study the internal consistency coefficient of the 

Leisure Satisfaction Scale was found to as .935. 

Quality of Life (QOL) Scale 

QOL was measured by The Short-Form-36 Health Survey (SF-36), which is a generic 

measure that can be used in both the general population and among various disease groups. 

SF-36 measures an individual's functional status and well-being. The eight-health related QOL 

GRPDLQV�DUH��´3K\VLFDO� IXQFWLRQLQJµ��´6RFLDO� IXQFWLRQLQJµ��´5ROH� OLPLWDWLRQ�GXH� WR�SK\VLFDO�

SUREOHPVµ�� ´5ROH� OLPLWDWLRQ� GXH� WR� HPRWLRQDO� SUREOHPVµ�� ´0HQWDO� KHDOWKµ�� ´(QHUJ\� DQG�

vitalLW\µ��´%RGLO\�SDLQµ��́ *HQHUDO�SHUFHSWLRQ�RI�KHDOWKµ��7XUNLVK�DGDSWDWLRQ�RI�6)-36 scale was 

FRQGXFWHG�E\�.Ro\LùLW�HW�DO����������)XUWKHU�YDOLGLW\�DQG�UHOLDELOLW\�VWXGLHV�RI�WKLV�VFDle were 

tested in a sample of 1279 adults (Demiral et al., 2006). High points obtained from the subscales 

show a better perception of QOL. In this study, the internal consistency coefficient of the 

Quality-of-Life Scale was found to as .849. 

Data Collection Procedure 

For the data collection process, the permissions of the lecturers were taken in order to 

reach students in sports fields. Students taking elective physical education lessons were 

explained the purpose of the study and after their approval, questionnaires with informed 

consent were distributed to students. Participants were given 20 minutes for filling out the 

questionnaires right after a brief explanation that their information will be kept confidential. 

Data Analysis 

For data analysis, Canonical correlation method was used which is an appropriate 

multivariate statistical technique when the relationship between two variable sets is aimed to 

be examined (Sherry & Henson, 2005). Before application, the basic assumptions of the 

canonical correlation were controlled. In this context, normality, linearity of the data, and 

multicollinearity was tested. Scatter diagrams for multivariate normality and linearity were 

examined, and every distribution showed a nearly elliptical shape. In order to test univariate 

normality, skewness, and kurtosis coefficients were checked. As these coefficients changed 
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EHWZHHQ� ��� LQWHUYDO�� LW� FRXOG� EH� FRQFOXGHG� WKDW� WKH� QRUPDOLW\� DVVXPSWLRQ� ZDV� IXOILOOHG�

(Kunnan, 1998). The details of skewness and kurtosis values are presented in Table 1. 

The other assumption of canonical correlation is the non-existence of the 

multicollinearity problem. In order to check this assumption, VIF and CI values were 

examined; VIF value was <1.0000 and CI value was <18.225. According to Belsley (1991), when 

VIF value <10 and CI value is <30 the multicollinearity problem does not exist. 

Table 1 
Descriptive Statistics of Data Sets 

Variable mean SD skewness Kurtosis Variable Mean SD skewness Kurtosis 
´;�µ 3.9813 .513 -.547 .091 X1 88.03 15.778 -1.324 .685 
"X2" 4.0341 .617 -1.229 2.371 X2 76.91 27.326 -1.081 .342 
´;�µ 4.0379 .509 -.679 .482 X3 71.55 30.452 -.772 -.374 
´;�µ 4.1333 .626 -.788 1.070 X4 55.46 10.583 .280 1.470 
´;�µ 4.0511 .606 -1.103 1.772 X5 55.60 9.762 .382 .029 
´;�µ 4.0992 .670 -.706 -.098 X6 57.41 14.78 .685 .637 

     X7 69.60 21.274 -.908 .588 
     X8 61.55 13.439 .088 .258 

RESULTS 

The significance of the canonical model was checked by Pillais, Hotellings, Wilks and 

Roys tests. As the theoretical bases of these tests were different, the F values were also 

different. In general, Wilks ᐬ was used commonly (Sherry & Henson, 2005).  

7KH�UHVXOWV� LQ�7DEOH���SURYHG�WKH�VLJQLILFDQFH�RI�WKH�PRGHO��:LONV�ǌ = .48022, F (48, 

141130) = 4.72672, p <.001. This result was evidence of the relationship between QOL and LS. 

As the significance of the model could be impacted by the sample size, the effect size was also 

suggested to be evaluated (Sherry & Henson, 2005). So, in this study, the WLONV�ǌ�ZDV�XVHG�DV�

inverse effects. This value represented the variance which was not explained by canonical 

variables. 

Table 2 
Multivariate Significance Tests 

Test value Approximate F. Hypothesis DF. Error DF. Significance of F. 

´3LOODLV�WHVWµ .4366 4.37113 48.00 1746.00 .000 
´+RWHOOLQJV�WHVWµ .84592 5.01088 48.00 1706.00 .000 
´:LONV�WHVWµ .48022 4.72672 48.00 1411.30 .000 
´5R\V�WHVWµ .31955     

 
7KH�YDOXH�́ �- ǌµ�VKRZHG�WKH�FRPPRQ�YDULDQFH�VKDUHG�E\�FDQRQLFDO�YDULDEOHV�DQG�could 

EH�LQWHUSUHWHG�DV�5���LQ�UHJUHVVLRQ�DQDO\VLV��,Q�WKLV�WDEOH�´�- ǌµ�YDOXH�ZDV���������6R��ZH�FRXOG�

conclude that the shared variance between QOL and LS was 51.978% (Figure 1). 
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Figure 1 
Shared variance between LS and QOL 

 
Canonical correlation examined if the canonical model and each canonical function are 

significant. According to the results, 6 canonical functions were presented (Table 3). 

Table 3 
Eigenvalues and Canonical Correlations 

root 
no. 

Eigen value Percentage (%) 
Cumulative 

Percentage (%) 
Canonical 

Correlation 

Squared 
Canonical 

Correlation 
one .46962 55.51565 55.51565 .56529 .31955 

2 .23870 28.21780 83.73345 .43898 .19270 
3 .06447 7.62130 91.35475 .24610 .06057 
4 .03910 4.62236 95.97711 .19398 .03763 
5 .02836 3.35246 99.32958 .16606 .02758 
6 .00567 .67042 100.000000 .07509 .00564 

 Table 3 revealed that the canonical correlation value was .56529. According to this, 

QOL and LS data sets had a shared variance of 31.955% in the first function. The correlation 

value in the second canonical function was .43898, and the shared variance between QOL and 

LS was 19.270%. In the third canonical function, the canonical correlation value was found to 

be .24610 after excluding the shared variance between QOL and LS data sets in the first two 

canonical functions. According to this the shared variance between QOL and LS data sets was 

6.057. The canonical correlation values and shared variances between two data sets were 

.19398 and 3.763% for the fourth canonical function, .16606 and 2.758% for the fifth canonical 

function, .07509 and .0564% for the sixth canonical function, respectively.  

Dimension reduction analysis was used to show how canonical functions explained 

much shared variance. In dimension reduction analysis, canonical functions were ranked 

KLHUDUFKLFDOO\�DFFRUGLQJ�WR�WKH�YDOXH�RI�FRUUHODWLRQ��úOKDQ�HW�DO����������%\�H[DPLQLQJ�WKH�ILUVW�

line of the dimension reduction table, it could be decided if the canonical model was 

statistically significant. Also, the shared variance was presented in the first line of the table. 

The second line of this table showed if the canonical model was statistically significant. Also, 



 
Quality of Life and Leisure Satisfaction         7HUFDQ�.DDV��.|VH�DQG�<HUOLVX�/DSD� 

    
Pamukkale J Sport Sci, 14(1), 1-21, 2023 

8 

in the second line of the table, the shared variance was presented after the first function was 

excluded. The dimension reduction analysis results for QOL and LS data sets were presented 

in Table 4. 

Table 4  
Dimension Reduction Analysis 

root :LONV�ǌ F Hypothesis DF Error DF Significance of F 
´��WR��µ .48022 4.72672 48.00 1411.30 .000 
´��WR��µ .70574 2.98554 35.00 1209.73 .000 
´��WR��µ .87419 1.64691 24.00 1005.92 .026 
´��WR��µ .93055 1.40568 15.00 798.20 .137 
´��WR��µ .96694 1.22901 8.00 580.00 .279 
´��WR��µ .99436 .55011 3.00 291.00 .648 

The results in Table 4 proved the significance of the canonical model obtained from 

FXPXODWLYH�YDOXHV�RI���FDQRQLFDO�IXQFWLRQV��IXQFWLRQ���WR�����+HUH��:LONV
V�ǌ = .48022, F (48, 

1411.30) = ���������S��������$FFRUGLQJ�WR�:LONV�ǌ�YDOXH��ZKLFK�EHORQJHG�WR�WKH�UHODWLRQVKLS�

formed by cumulative values of 1st and 6th canonical functions, the shared variance between 

QOL and LS data sets was 51.978% [1-ǌ = .51978]. The remaining two canonical functions 

(function 2 to 6) after the deduction of the first canonical correlation, which had the highest 

correlation between canonical variables, showed a significant correlation between QOL and 

/6��:LONV
V�ǌ = .70574, F (35, 1209.73) = ���������S�������$FFRUGLQJ�WR�:LONV�ǌ�YDOXH�ZKLFK�

belonged to the relationship formed by cumulative values of 1st and 6th canonical functions, 

the shared variance between QOL and LS was 29.426% [1-ǌ = .29426]. The third canonical 

function (function 3 to 6) exhibited a statistically significant relationship between canonical 

YDULDEOHV� �:LONV
V� ǌ = .87419, F (24, 1005.92) = 1.64691, p<.05) after the first two canonical 

functions were excluded. In this function, the shared variance between QOL and LS was 

12.581% [1-ǌ = .12581]. The relationship was formed by cumulative values of fourth and sixth 

canonical functions (4 to 6). The remaining ones showed insignificant relationships (p>.05). 

The explained variances were 6.945%, 3.309%, and .564% for (4 to 6), (5 to 6) and (6 to 6) 

respectively. When significance levels and shared variances were considered, the 1st and 2nd 

canonical functions guaranteed the significance. That is why the 1st and 2nd canonical 

functions that made the highest contribution to variance between two variable sets were 

decided to be interpreted. 

 Another important aspect of canonical correlation was the quantity of the contribution 

of variables in data sets to the relationship between canonical variables. Standardized 

coefficients of canonical functions and structural coefficients were utilized to analyze this 

contribution. In this study, to identify the amount of contribution of the variables in the QOL 
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GDWD�VHW��´3K\VLFDO�IXQFWLRQµ��´3K\VLFDO�UROHµ��´3DLQ�VFRUHµ��´*HQHUDO�KHDOWK�VFRUHµ��´9LWDOLW\�

VFRUHµ��´6RFLDO� IXQFWLRQ�VFRUHµ��´(PRWLRQDO� IXQFWLRQ�VFRUHµ��´0HQWDO�KHDOWK�VFRUHµ��DQG�WKH�

variables in LS data set �´3V\FKRORJLFµ�� ´(GXFDWLRQµ�� ´6RFLDOµ�� ´5HOD[DWLRQµ�� ´3K\VLRORJLFµ�

DQG� ´$HVWKHWLFµ��� VWDQGDUGL]HG� DQG� VWUXFWXUDO� FRHIILFLHQWV� RI� ILUVW� DQG� VHFRQG� FDQRQLFDO�

functions were examined. The findings were presented in Table 5. By the summation of shared 

variance values in the first and second canonical functions of variables in data sets of QOL and 

LS, the amount of shared variance with their data set in the canonical model could be known. 

To decide the significance of shared variance in the data set of the variables, .45 values were 

WDNHQ�DV�FULWHULD��7KLV�YDOXH�ZDV�UHSUHVHQWHG�DV�´K�µ��$FFRUGLQJ�WR�6KHUU\�DQG�+HQVRQ���������

WKH�U�V�DQG�K���YDOXHV�������VLJQLILFDQWO\�FRQWULEXWHG�WR�WKH�YDULDEOHV
�GDWD�VHW� 

Table 5 
Canonical Analysis of Canonical Functions 1 and 2 for the Relationship Between QOL and 
LS Data Sets 

Variable 1st Canonical Function 2nd Canonical Function  

 Standardized 
Coefficients 

 
Structural 

Coefficients 
( rs ) 

Square of 
Structural 

Coefficients 
( r2s ) 

Standardized 
Coefficients 

 
Structural 

Coefficients 
( rs ) 

Square of 
Structural 

Coefficients 
( r2s ) 

 
Communality 

Coefficient 
(h2) 

´3K\VLFDO�IXQFWLRQµ .37350 .49178* .24185 .33450 -.22638 .051239 .293086 

"Physical role" .37078 .37758 .14277 .37078 -.69856* .487986 .630757* 

´3DLQµ -.17178 .23253 .05407 -.82078 -.15073 .02272 .07679 

´*HQHUDO�KHDOWKµ .06993 .06279 .00394 -.04426 -.06812 .00464 .008583 

´9LWDOLW\µ .54946 .25202 .06351 .18785 -.02849 .000812 .064326 
´6RFLDO�IXQFWLRQVµ -.78591 -.59628* .35555 -.20076 -.35723 .127613 .483163* 
"Emotional role" .11222 .26866 .07218 .32894 -.77696* .603667 .675845* 

´0HQWDO�+HDOWKµ -.35340 -.21118 .04460 .01595 -.37714 .142235 .186832 
Rc 2 _   .31955   .19270  
´3V\FKRORJLFDOµ .49270 .85096* .72413 -.77850 -.43428 .188599 .912732* 

´(GXFDWLRQµ .03679 .65941* .43482 .34691 .04603 .211876 .646698* 

´6RFLDOµ .31444 .73723* .54351 -.06183 -.26339 .069374 .612882* 

´5HOD[DWLRQµ -.23268 .41318 .17072 -.64799 -.48258* .232883 .403601 

´3K\VLRORJLFµ .47510 .82111* .67422 .79263 .36760 .13513 .809351* 

"Aesthetic" .05184 .59200* .35046 .16249 .15741 .024778 .375242 
*Structure coefficients (rs) > .45 

$FFRUGLQJ�WR�7DEOH����LQ�WKH�ILUVW�FDQRQLFDO�IXQFWLRQ��WKH�FRQWULEXWLRQ�RI�WKH�´3K\VLFDO�

IXQFWLRQµ� DQG� ´6RFLDO� IXQFWLRQµ� YDULDEOHV� WR� WKH� OLIH� TXDOLW\� GDWD� VHW� ZDV� RYHU� ����� 7KHVH�

variables showed a higher contribution than other variables. Additionally, in the first 

FDQRQLFDO� IXQFWLRQ�� ´3V\FKRORJLFDOµ�� ´(GXFDWLRQµ�� ´6RFLDOµ�� ´3K\VLRORJLFµ�� DQG� ´$HVWKHWLFµ�

variables contributed to LS more than .45. They contributed more significantly to the LS data 

VHW�WKDQ�WKH�´5HOD[DWLRQµ�YDULDEOH��7KH�VLJQV�RI�YDULDEOHV�contributing to their own data set 

�HVSHFLDOO\� WKH� YDULDEOHV�ZLWK� VWUXFWXUDO� FRHIILFLHQWV� ������ KHOS� XV� GHWHFW� WKH� UHODWLRQVKLS
V�

GLUHFWLRQ�� ,Q� WKH� ILUVW� FDQRQLFDO� IXQFWLRQ�� ZKHUH� WKH� VWUXFWXUDO� FRHIILFLHQWV� RI� ´3K\VLFDO�
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IXQFWLRQµ�DQG�´6RFLDO�IXQFWLRQµ�ZHUH�VLJQLILFDQW��WKH�VLJQ�RI�WKH�´6RFLDO�IXQFWLRQµ�YDULDEOH�ZDV�

negative. This finding indicated that the two variables had a negative relationship. When 

YDULDEOHV� LQFOXGHG� LQ� /6� GDWD� VHW� ZHUH� H[DPLQHG�� LW� ZDV� GHWHFWHG� WKDW� ´3V\FKRORJLFDOµ��

´(GXFDWLRQµ��´6RFLDOµ��´3K\VLRORJLF�µ�DQG�´$HVWKHWLFµ�YDULDEOHV�VKRZHG�SRVLWLYH�VLJQV��ZKLFK�

denoted that these variables had a positive relationship. When the relationship was examined 

DFFRUGLQJ� WR� ´6RFLDO� IXQFWLRQµ� YDULDEOH�� LW� FRXOG� EH� H[SUHVVHG� WKDW� ´3V\FKRORJLFDOµ��

´(GXFDWLRQµ��´6RFLDOµ��´3K\VLRORJLFµ�DQG�´$HVWKHWLFµ�YDULDEOHV�LQ�/6�GDWD�VHW�GHFUHDVHG�ZLWK�

WKH�LQFUHDVH�LQ�´6RFLDO�IXQFWLRQ��YDULDEOH� 

The structural coefficients and the canonical correlation coefficient between QOL and 

LS data sets regarding to the first canonical function were presented in Figure 2. According to 

Table 5, for the first canonical function, the value of R c 2 was calculated as .31955. This value 

indicated that the shared variance between the two data sets was 31.955%. 

Figure 2 
Structural Coefficients and Canonical Correlation Coefficients Between QOL and LS Data Sets 
Regarding the First Canonical Function 

 

The second canonical function was examined, and the variables that contributed 

significantly to the second canonical function in the QOL data set showed negative signs. 

$PRQJ�WKHP��´3K\VLFDO�UROHµ�DQG�´(PRWLRQDO�UROHµ�FRQWULEXWHG�WR�WKH�42/�GDWD�VHW�RYHU��45. 

0HDQZKLOH��LQ�WKH�/6�GDWD�VHW��´3V\FKRORJLFDOµ��´6RFLDOµ�DQG�´5HOD[DWLRQµ�YDULDEOHV�KDG�WKH�

VDPH�GLUHFWLRQ��DQG�´5HOD[DWLRQµ�YDULDEOHV�FRQWULEXWHG�PRUH�WKDQ�����WR�/6�GDWD�VHW��,Q�RWKHU�

ZRUGV��ZLWK�WKHLU�LPSURYHG�´3K\VLFDO�UROHµ�DQG�´(PRWLRQDO�UROHµ��Lndividuals might get more 
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/6�UHVXOWLQJ�IURP�WKH�LQFUHDVLQJ�´5HOD[DWLRQµ�REWDLQHG�IURP�OHLVXUH�DFWLYLWLHV��7DEOH���VKRZV�

the R c 2 value for the second canonical correlation was .19270. This value indicated that the 

shared variance between QOL and LS data sets was 19.270%. The structural coefficients and 

the canonical correlation coefficient between QOL and LS data sets regarding the second 

canonical function were presented in Figure 3. 

Figure 3 
Structural Coefficients and Canonical Correlation Coefficients Between QOL and LS Data Sets 
Regarding to the Second Canonical Function 

DISCUSSION 

This study examined the relationship between LS and QOL by canonical correlation 

analysis. The analysis brought out two significant canonical functions between LS and QOL. 

In the first canonical function, the canonical correlation coefficient was found to as .57, and the 

shared variance as 31.955%. Meanwhile, the second canonical function put forward a 

correlation coefficient of .44 and a shared variance of 19.270%. The canonical model consisting 

of cumulative values obtained by correlation analysis showed that the shared variance 

between these two data sets was 51.978%.  

The relationship between the two data sets revealed that LS aspects had a determining 

role in the aspects of QOL. As a result, it could be observed from the study's findings that a 

significant relationship existed between LS and QOL. In a study by Zhou et al. (2021), LS 

predicted all domains of QOL among 940 urban Chinese individuals. Meanwhile, research 

conducted in Asian countries showed a significant positive relationship among South Korean 
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participants (Liang et al., 2013). Another study relating LS and QOL with tourism 

GHYHORSPHQW�IRXQG�WKDW�D�SRVLWLYH�UHODWLRQVKLS�H[LVWHG�EHWZHHQ�´/6µ�DQG�´42/µ��/LDR�HW�DO���

2016). Health professionals were inquired about their LS, life satisfaction, and QOL, and 

positive significant relationships were obtained between these two variables (Tokay Argan & 

Mersin, 2021). 

While interpreting the results, it should be considered that the QOL scale shows better 

health results when the scores increase for each subscale. The satisfaction derived from leisure 

DFWLYLWLHV� VKRZHG� D� SRVLWLYH� UHODWLRQVKLS�ZLWK� ´3K\VLFDO� IXQFWLRQLQJµ�� ´3K\VLFDO� UROH�µ� DQG�

´(PRWLRQDO�UROHµ�DVSHFWV�RI�42/��,Q�OHLVXUH�OLWHUDWXUH��PDQ\�SUHVHQWHG�WKH�SRVLWLYH�HIIHFWV�RI�

studies participating in leisure activities on physical health (Mielke et al., 2020; Tian et al., 

2016), psychological health (Chun et al., 2012; Goodman et al., 2016; Kim et al., 2018; Lin et al., 

2014; McKay, 2012) and cognitive health (Verghese et al., 2003; Wang et al., 2002; Wang et al., 

2006; Yates et al., 2016) socialization levels of individuals (Kim et al., 2015b; Schwarzenegger 

et al., 2005; Zerengok et al., 2018). 

One important finding in this study highlighted that satisfaction from leisure activities 

LQ�WHUPV�RI�́ 3V\FKRORJLFDOµ��́ (GXFDWLRQµ��́ 6RFLDOµ��́ 3K\VLRORJLF�µ�DQG�́ $HVWKHWLFµ�ZDV�UHODWHG�

LQ�WKH�VDPH�GLUHFWLRQ�DV�´3K\VLFDO�IXQFWLRQVµ�DQG�´3K\VLFDO�UROHµ�OHYHOV�RI�\RXQJ�LQGLYLGXDOV��

In some studies, it was detected that physical activity had a considerable impact on inactivity 

situations which was an important determinant of mortality, and participating in physical 

activity improved the physical health condition and life quality of participants (Anokye et al., 

2012; DiPietro et al., 2018; O'Dwyer et al., 2017; Villalobos et al., 2019). Meta-analysis studies 

and systematic reviews handling the effect of physical activity on health expressed that the 

results of the examined studies showed similar results. According to these results, physical 

activity had a positive impact on the factors that caused mortality, such as weight or body 

composition, blood pressure, lipids, glycaemic control, metabolic syndrome, and diabetes. 

Additionally, it was stated that physical activity protected bone health, and decreased 

overweight and adiposity risks. The results of the study that Haible et al. (2020) performed on 

adolescents presented support as it showed that participating in physical activity improved 

the cardiovascular and muscular fitness levels of the sample. Another considerable result came 

from a study conducted on disabled individuals. In this study, it was observed that disabled 

individuals who participated in social activities acquired a high perception of health and life 

satisfaction, and their level of accepting their disabilities increased (Kim et al., 2015a). 

The impact of psychological satisfaction obtained from physical activities that young 

individuals joined on physical function and physical role restrictions was found to be 
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considerable. The achieved result highlighted the importance of psychological satisfaction 

gained in physical activity participation. There were studies presenting evidence of a positive 

relationship between leisure participation and LS (Huang & Carleton, 2003; Yerlisu Lapa et 

al., 2012). In other words, some studies revealed that leisure participation increased LS 

(Ragheb & Griffith, 1982; Ragheb & Tate, 1993); LS leisure increased participation (Sirgy et al., 

2010). Therefore, in order to increase leisure participation or the frequency of participation, 

individuals should acquire a high level of satisfaction from these activities (Beard & Ragheb, 

1980). Hence it did not seem likely that an individual repeatedly participating in an activity 

that he/she did not get psychological satisfaction. According to this result, psychological 

satisfaction could be important for the continuation of physical activity, and consequently, 

regular physical activity participation was expected to affect physical functions in a positive 

way (Vuillemin et al., 2005). A similar situation might be valid for aesthetic satisfaction. 

Aesthetic satisfaction represented the feelings and views about the fields or places that young 

individuals used during leisure participation. They could make evaluations of the design, 

quaintness, and usefulness of these places, and they could change their preferences according 

to these evaluations. 

Another interesting finding in this study was that physical function, which was an 

important indicator of QOL, changed in the same direction as education and social satisfaction 

levels. This result might arise from the possibility that regular physical activity participants 

could gain experiences in time and information on the activities from the informed individuals 

(such as coaches, instructors, and friends) in their social environment. The increase in 

awareness and information on physical activity might help maintain and develop physical 

function levels for young people. Additionally, when the competence in physical activity 

increased, the motivation to participate in physical activity was expected to increase. The 

trans-theoretical model explaining why people participate in physical activity highlighted the 

concept of self-efficacy. According to this model, when individuals participated in physical 

activity, their self-efficacy increased. Individuals with higher levels of self-efficacy continued 

to participate in physical activity because self-efficacy was an important source of motivation 

(Fallon et al., 2005). Individuals with higher levels of motivation participated more in physical 

activity, which increased QOL and life satisfaction (Chen et al., 2013; Wang, 2008). A grounded 

WKHRU\�VWXG\�RQ�SULVRQHUV�IRFXVHG�RQ�WKH�EHQHILWV�RI�SK\VLFDO�DFWLYLW\��.|VH���������3ULVRQHUV�

said they achieved physical, psychological, and social benefits and relaxed via physical 

activities. The relationships between themes obtained supported the findings of the study; the 

physical benefits achieved by physical activity directly affected the physical health of 
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prisoners. Additionally, through socialization and education, prisoners gained awareness of 

their physical health, which indirectly improved them. 

Besides the abovementioned positive effects, the impact of physical activity 

participation on emotional functions, which were important indicators of LS and life quality, 

was also remarkable. Various studies revealed a decrease in a negative emotional state such 

DV� GHSUHVVLRQ� �0D� HW� DO��� ������� DQ[LHW\� �%pODLU� HW� DO��� ������ DQG� DQ� LQFUHDVH� LQ� D� positive 

emotional states such as psychological well-being and motivation (Meira Jr. et al., 2020; 

6FKPLHGHEHUJ�	�6FKU|GHU��������<DQJ�HW�DO���������IRU�UHJXODU�SK\VLFDO�DFWLYLW\�SDUWLFLSDQWV��

Herrera et al. (2011) clarified the situation: By productive leisure activities such as handicrafts, 

computer usage, arts, music, and physical activity, it was possible to contribute to emotional 

or cognitive health by changing one of the risk factors or a combination of them such as social 

isolation, emotional or physical function loss which affected QOL QHJDWLYHO\��.|VH� �������

reported similar findings stating that individuals had psychological relaxation and improved 

their psychological health through structured leisure activities. The results showed that 

psychological relaxation might be key to protecting against psychological problems such as 

depression, anxiety, and anger. It is possible to mention that there is a positive relationship 

between physical activity participation and QOL, which attracted researchers' attention. 

Studies are reporting that participating in physical activity increased the life quality of 

individuals (Anokye et al., 2012; Gu et al., 2016; Marquez et al., 2020). In other words, some 

studies showed evidence that physically inactive individuals had lower life quality (Blom et 

al., 2019). LS was helpful for young individuals to participate in leisure activities and increase 

their life quality. The relationships between leisure participation, LS, and life satisfaction are 

worthy of attention (Ragheb & Griffith, 1982; Sato et al., 2016). 

Additionally, studies show direct relationships between LS and QOL (Chick et al., 

2015; Tokay Argan & Mersin, 2021; Zhou et al., 2021). Ngai (2005) found a positive relationship 

between LS and QOL; and explained that LS could be related to all subjective areas of QOL. 

Liang et al. (2013) stated that in Asian culture, positive emotions and self-esteem could be 

developed, social and cultural harmony could be increased, and values such as human 

development and flexibility could be gained through leisure. As a result, it could be observed 

that satisfaction derived from leisure could be effective on QOL of young individuals in terms 

of an emotional situation, physical health, social and cultural adaptation, and mental 

condition. 
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CONCLUSION 

QOL represents a kind of contentment of individuals as well as it is a general state of 

well-being. This study aimed to present a perspective on the role of satisfaction obtained from 

leisure activities on QOL, which is a complete state of well-being having physical, emotional, 

and social aspects. Results revealed that different sources of satisfaction obtained from leisure 

activities had a determining role in increasing the QOL. LS could increase QOL directly. Also, 

the satisfaction derived from leisure activities could increase life quality indirectly by 

increasing leisure participation. For future studies, are researchers recommended to inquire 

about mediating variables between LS and QOL (such as participation, perceived freedom, 

DQG�PRWLYDWLRQ«��IRU�SUHVHQWLQJ�D�PRUH�GHtailed perspective. 

This study is limited to university students participating in elective physical education 

courses. It is impossible to generalize the results to all university students due to the 

difficulties in randomization. Another limitation was the lack of conditions that could affect 

the life quality of students, such as chronic diseases, and psychiatric disorders. For future 

research, other leisure concepts, such as perceived freedom in leisure, leisure negotiation, and 

leisure benefit, could be studied in relation to university students' quality of life. Also, these 

concepts could be studied in different populations such as elderly people, disabled people, or 

immigrants. 
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 The purpose of this study was to determine how professional athletes in 

different branches perform their visual self-presentation on Instagram, a 

social media platform. Embedded design, one of the mixed methods, 

examined 24 professional athletes. To create the group for study in this 

research, including football, basketball, tennis and track and field athletes, 

we used criterion sampling, a purposeful sampling method. Specifically, a 

total of 5030 posted photos and 854 videos were analysed. In the study, we 

used thematic coding to conduct content analysis by the subject and 

purpose of the research (Geurin-Eagleman & Burch, 2016) as well as open 

coding. Chi-squared was calculated to measure gender differences. Most 

RI�WKH�DWKOHWHV·�VKDUHG�FRQWHQWV�DQG�WKHLU�OLNHV�DQG�FRPPHQWV�IHOO�XQGHU�WKH�

theme of business life, followed by personal life content. The professional 

athletes showed differences according to gender and sport in the themes 

of what they posted on Instagram. The men posted much more actively 

than the women. Athletes in individual sports also posted less content than 

team sport athletes. It was striking how little content these professional 

athletes, especially women and individual athletes, produced about their 

fans. This research can contribute to the diversification of research on the 

brand development and strengthening strategies of athletes in the 

Instagram application and to better understand the use of Instagram by 

professional athletes. It can also provide a perspective on Instagram usage 

strategies for professional athletes and athletes with high-performance 

potential. 
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INTRODUCTION 

The sports industry has a highly dynamic structure, consisting of many closely related 

dimensions (Eschenfelder & Li, 2007) that continue to evolve as societies change. Today, the 

sports industry has evolved to incorporate Internet-based new media technologies and 

spreads via digital globalisation, playing a decisive role in societies. New media technologies 

that enable bidirectional communication significantly affect the production, distribution, and 

consumption of professional sports (Dart, 2014). 

While professional sports have affected the masses socially and culturally, they have 

gained a feature that has increased competition between individuals and organizations for 

economic power. Professional sports organizations now command worldwide fan bases and 

revenues, broadcasting rights, and commercial resources (licensed product sales, sponsorship, 

etc.) that provide decisive advantages. Undoubtedly, these advantages to organizations are 

closely related to the performance of the professional athletes on their teams. However, the 

DWKOHWH·V� QDPH� and image recognition also provide critical competitive advantages. Sports 

organizations work with athletes on recognition, positive brand image, and superior 

performance to attract large masses (Parmentier & Fischer, 2012). 

Professional athletes exhibit the peak technical and tactical skills of their chosen sports, 

but in addition to representing their professional leagues, they also represent their brands 

(Babiak et al., 2012). Large audiences follow these athletes closely and get to know them better. 

Aware of this inclination, professional athletes present themselves to society by exhibiting 

socially and culturally approved behaviors to control their general impressions. Social media 

tools offer important opportunities for professional athletes to express themselves online 

(Sanderson, 2011). These tools, especially social networking sites, and application, attract large 

masses in a concise time and strengthen interpersonal relations. In this respect, social media 

WRROV�KDYH�DQ�HVVHQWLDO�SODFH�DQG�SOD\�VWURQJ�VXSSRUWLQJ�UROHV�LQ�SURIHVVLRQDO�DWKOHWHV·�FDUHHU�

development. 

Instagram, particularly among social media platforms, maintains a strong position and 

increases its number of participants daily by providing interpersonal and intercultural 

socialisation. Professional athletes have increasingly used Instagram to display curated 

images, interact with their fans, and strengthen their brands. In this respect, Instagram can 

help us understand the visual self-presentation strategies of professional athletes. This 

research can contribute to the diversification of research on the brand development and 
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strengthening strategies of athletes in the Instagram application and to better understand the 

use of Instagram by professional athletes.  

Social Media in Sports 

Social media is a field of study given great importance by academics and practitioners, 

most importantly EHFDXVH�QHDUO\�KDOI�RI� WKH�ZRUOG·V�SRSXODWLRQ�XVHV�VRFLDO�PHGLD��:H�$UH�

Social, 2020). Individuals today spend an average of more than 145 minutes a day on social 

media platforms (Tankovska, 2021). Social media is an important tool in organizational and 

individual branding efforts because of its cost advantage as well as the rich content it offers 

(Filo et al., 2015; Shilbury et al., 2020). Indeed, these platforms have become essential parts of 

RUJDQL]DWLRQV·�VWUDWHJLF�FRPPXQLFDWLRQV��/DPLUiQ-Palomares et al., 2019). 

Social media messages from celebrated athletes for unrecognized brands have positive 

effects on consumers (Brison et al., 2016; Maderer et al., 2018). Achen (2017) stated that could 

organizations can quickly establish two-way relationships with target audiences using 

celebrated athletes on social media. For this reason, marketing professionals frequently use 

professional athletes in branding strategies; marketing activities on social media improve 

customer perceptions of sponsor companies (Zauner et al., 2012). However, celebrated athletes 

also use social media for promotional purposes (Hambrick & Mahoney, 2011). 

An examination of the social media literature reveals the predominance of Facebook 

(Leng & Chiu, 2019; Nankervis et al., 2018; Salinda Premadasa et al., 2019; Vale & Fernandes, 

������=DSDWD�	�8OELQDLWŝ���������7ZLWWHU��&DUSHQWHU�	�.UXWND��������)DQ�HW�DO���������-XQJKHUU��

2016; Korzynski & Paniagua, 2016; Lebel & Danylchuk, 2014; Litchfield & Kavanagh, 2019; 

Pegoraro, 2010; Wang, 2020; Witkemper et al., 2012; Zanini et al., 2019) or both (Achen et al., 

2020; Moreau et al., 2021). One of the most apparent reasons for the most popular reason to 

Facebook is that these applications are historically older. However, Instagram is a unique 

social networking site for posting and sharing photos with the audience around you (Brown 

& Tiggemann, 2020), and users between the ages of 25 and 34 make up the largest share of the 

global Instagram audience (Statista, 2021). With this transformation, Instagram is becoming a 

popular platform in the sports industry because it provides easy access to the masses.  

Instagram is a platform that individuals use to strategically design and display their 

identities like organizations (Zhou, 2017). Nearly all professional athletes now use Instagram 

for global communication with fans, sharing their experiences in their fields and their 

individual lives (Hipke & Hachtmann, 2014). Professional athletes can reach large audiences 

by sharing about themselves and their social environments. They create coherence between 

themselves and these audiences by following the trends and increasing their value (Korzynski 
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& Paniagua, 2016).  For these reasons, this research focused on Instagram usage strategies by 

professional athletes.  

There has been considerable research on Instagram in the field of sports focused on 

sports organizations (Anagnostopoulos et al., 2018; Baena, 2019; Santomier et al., 2016; 

Siguencia et al., 2017; Toffoletti et al., 2019) and athletes (Arai et al., 2014; Bireline, 2014; 

Dumont, 2017; Green, 2016; Nankervis et al., 2018; Romney & Johnson, 2020; Thorpe, 2017), 

WKRXJK� WKHUH� LV� VKRUW� H[SORUDWLRQ� RI� JHQGHU� GLIIHUHQFHV� LQ� DWKOHWHV·� ,QVWDJUDP� XVH�� $� IHZ�

scholars have investigated Instagram use by female athletes only (Barnett, 2017; Toffoletti & 

Thorpe, 2018). However, no long-term research has been found that specifically approaches 

the visual self-presentation styles of professional athletes in the Instagram application 

regarding approaches explicitly gender. 

Visual Self-Presentation 

Goffman (1978) maintained that individuals calculate their behaviors to create specific 

reactions and express themselves deliberately and consciously as required by their group and 

social status. As individuals perform to express themselves, they develop themselves 

according to the understanding and expectations of society (Goffman, 1978). Professional 

athletes attempt to sculpt their images to increase their recognition in society, likely partly 

because they live their professional lives in highly competitive environments. In line with 

these efforts, the athletes display their experiences while redefining their behaviour, 

particularly by visually keeping them behavior in the foreground (Bireline, 2014). In line with 

*RIIPDQ·V� ������� DVVHUWLRQ� WKDW� ZH� GHYHORS� RXUVHOYHV� LQ� DOLJQPHQW� ZLWK� VRFLHWLHV·�

expectations, professional athletes consider the expectations of their industries and their 

societies as they display their experiences. Professional athletes perform in line with the 

responsibilities required by their professions. However, the masses follow them closely to 

track their social and personal lives as well as their performances on the field. Thus, athletes 

model themselves according to societal understanding and expectations, but they also 

influence the masses who follow them, particularly through exposure on Instagram, which 

creates vast opportunities for strategic branding. For instance, professional athletes are at the 

forefront of their physical appearance, and Instagram offers significant opportunities for them 

to reflect on their appearance in every aspect of their lives. This situation, which can provide 

critical competitive advantages (Green, 2016), also contributes to strategic branding for the 

athletes as they share images that reflect their performance, attractive appearance, and 

marketable lifestyle dimensions (Arai et al., 2014).  
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Male dominance in sports is steadily decreasing, and media coverage of women and 

men in male-dominated sports is growing increasingly similar. However, few researchers 

KDYH� VWXGLHG� DWKOHWHV·� VHOI-presentations on Instagram according to gender differences 

(Gainor, 2017; Geurin-Eagleman & Burch, 2016; Smith & Sanderson, 2015). In the related 

literature, although a limited number of researchers have examined the visual self-

presentations of professional athletes on Instagram according to gender differences, we found 

no examination of differences in their visual self-presentation based on their chosen sports. 

Therefore, this study aimed to determine how professional athletes in different sports 

branches perform their visual self-presentation on Instagram, a social media platform. 

METHODS 

For the qualitative portion of this mixed-methods research, we examined the visual 

self-presentations of professional athletes on Instagram, a social networking site. The main 

problem of the study was how worldwide professional athletes portray themselves visually 

on Instagram, supported by the following research questions: 

RQ-1: With what kind of posts do professional athletes display their brands on 

Instagram? 

RQ-���:KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�SURIHVVLRQDO�DWKOHWHV·�SRVWV�RQ�,QVWDJUDP�DQG�

WKHLU�IDQV·�likes and comments? 

RQ-���+RZ�GR�SURIHVVLRQDO�DWKOHWHV·�YLVXDO�VHOI-presentation strategies on Instagram 

differ according to gender? 

Research Model 

Embedded design, one of the mixed research methods, was used in this study. In the 

embedded design, one of the qualitative or quantitative methods is more prominent than the 

RWKHU��<×OG×U×P�	�ûLPüHN������). The qualitative dimension of the research carries more weight. 

We focused on delving into the qualitative data as a starting point to reveal the differences 

behind the large volumes of qualitative data collected and then on revealing the gender 

differences in the data from the qualitative data. The visual self-presentation strategies of 

professional athletes in the Instagram application were collected with the qualitative research 

method. Then the quantitative analysis method was used to see the gender differences.  

Study Group Selection  

For research, Ethical permission was taken from Ege University Social Sciences 

Scientific Research and Publication Ethics Committee (Protocol No: 48-2018). To create the 
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group for study in this research, including football, basketball, tennis and track and field 

athletes, we used criterion sampling, which is a purposeful sampling method. For the study, 

we applied two separate criteria to select the study group: athletes from the countries ranked 

in the top three in the world by international federations for each sport and the three female 

and male athletes who posted the most on Instagram. 

Before data collection began, we first studied the Instagram accounts of all the athletes 

in the national teams of the countries in the top three in the world rankings to determine their 

suitability for the study. Then, we observed and ranked the athletes who posted the most by 

the criteria and selected three men and three women for each sport. The final study group 

consisted of 24 professional athletes (12 female and 12 male) in four sports (Table 1). We 

studied the Instagram posts of these athletes between 1 January 2017 and 31 December 2017 

for evaluation. In addition, the professional athletes examined in this study continue (Date: 

01.01.2023) their professional careers and increase the number of their followers, which are 

millions, day by day, by producing content on their Instagram accounts. 

Table 1 
Sports of the Professional Athletes in the Study Group 

Data Collection  

Document analysis should be linked to research questions developed in the conceptual 

framework of a study (Edwards & Skinner, 2009). For this research, we used document 

DQDO\VLV�RI�WKH�VWXG\�JURXS·V�HOHFWURQLF�GDWD�SRVWHG�RQ�,QVWDJUDP��7R�HQVXUH�WKH�YDOLGLW\�RI�

the results, we studied a diverse array of materials, specifically the aWKOHWHV·�SKRWRV��YLGHRV��

and the numbers of likes and comments on their Instagram pages. 

Data Analysis  

 In the study, we used thematic coding to conduct content analysis by the subject and 

purpose of the research (Geurin-Eagleman & Burch, 2016) as well as open coding. During the 

coding within the general content analysis framework, we added incomplete or different data 

Sport Gender Athletes and Their Country Codes 

Football Female C. Lloyd (USA), L. Dallmann (DEU), J. Scott (GBR) 
Male L. Podolski (DEU), C. Ronaldo (PRT), W. Pereira da Silva (BRA) 

Basketball Female A. McCoughtry (USA), L. Pascua (ESP), D. Tchatchouang (FRA) 
Male J. McGee (USA), W. Hernangomez (ESP), V. Stimac (SRB) 

Track and 
Field 

Female E. Coburn (USA), C. Semenya (ZAF), S. Pearson (AUS) 
Male M. Farah (GBR), M. E. Barshim (QAT), R. Guliyev (TUR) 

Tennis Female G. Muguruza (ESP) C. Wozniacki (DNK) K. Pliskova (CZE) 
Male R. Nadal (ESP) D. Thiem (AUT) D. Goffin (BEL) 
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that emerged with an inductive approach to the previously determined code list or revised old 

codes; we began the data analysis using preexisting codes to guide the process (Creswell & 

Poth, 2016) but shifted to open coding once it became necessary to add codes. Open coding, 

questioning, and continuous comparisons enable researchers to overcome subjectivity and 

bias (Corbin & Strauss, 1990), LQFUHDVLQJ�WKH�UHVHDUFK·V�UHOLDELOLW\� 

For the open coding, we created codes individually, worked with two researchers to 

create a standard code list, and then transformed these codes into subthemes, themes, and 

categories. Content analysis can combine qualitative and quantitative techniques in one study 

(Creswell & Poth, 2016). In this study, to diversify the data analysis, we examined the data 

obtained from the sharing categories by chi-squared analysis in SPSS 22.0 to measure the 

gender differences among the athletes in the study group. 

Validity and Reliability 

Multiple-analyst triangulation refers to the participation of more than one researcher 

and more than one analyst in research (Patton, 2014). To ensure the validity of the study 

findings, we sought support from an expert who conducted communications research on 

social media. Using a pre-prepared code list increases the validity of the research analysis 

findings, and as noted earlier, we worked separately to code the categories and themes and 

then togHWKHU�WR�SURGXFH�D�ILQDO�OLVW��:H�FDOFXODWHG�&RKHQ·V�NDSSD�WR�PHDVXUH�WKH�UHOLDELOLW\�

between the coders. We arrived at .89 for the sharing categories and .92 for categories related 

WR�DQ�DWKOHWH·V�DSSHDUDQFH�� ILQGLQJV�WKDW� LQGLFDWHG�H[FHOOHQW� LQWHU-rater reliability (McHugh, 

2012). Consistency in general patterns derived from the data obtained from different sources 

contributes to the reliability of the findings (Patton, 2014).  

RESULTS 

,Q�WKLV�VWXG\��ZH�DQDO\]HG�SURIHVVLRQDO�DWKOHWHV·�,QVWDJUDP�VKDUHV�RI�photos, videos, 

OLNHV��DQG�FRPPHQWV��$OVR��ZH�FRPSDUHG�WKH�SRVWV�DFFRUGLQJ�WR�WKH�DWKOHWHV·�JHQGHU�DQG�WKHLU�

sports. Tables 2, 3, 4, and 5 present the findings regarding RQ-���¶:LWK�ZKDW�NLQG�RI�SRVW�GR�

professional athletes display their brands on InstagrDP"·� 7KH� WDEOH� SUHVHQWV� WKH� ILQGLQJV�

according to sport and image themes.  

Table 2 presents the themes and subthemes we identified through the thematic and 

FRQWHQW�DQDO\VLV�RI�WKH�VWXG\�JURXS·V�SKRWRV�DQG�YLGHRV�ZLWKLQ�YLVXDO�VHOI-presentation. As the 

tablH� VKRZV�� WKH�PDLQ� WKHPHV� LGHQWLILHG�ZHUH� DV� IROORZV�� $WKOHWH·V� SHUVRQDO� OLIH�� DWKOHWH·V�

EXVLQHVV� OLIH�� DWKOHWH·V� VSRUW�� RWKHU� VSRUW� RU� DWKOHWH�� UHSRVWHG� IDQ� FRQWHQW�� SRS� FXOWXUH��

landmarks, Internet memes, and screen captures. Among the original personal life subthemes, 
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we moved charity work to business life because for professional athletes who have become 

brands, displaying their charity efforts on social media directly affects their professional 

identities. However, charity work is virtuous; it is also a means for athletes to increase their 

recognition, reinforce the branding dimension of their professional identity, and strengthen 

their professional images.  

Table 2  
7KHPHV�DQG�6XEWKHPHV�RI�3URIHVVLRQDO�$WKOHWHV·�,QVWDJUDP�3RVWLQJs and Content* 

Categories of Postings Content 

$WKOHWH·V�3HUVRQDO�/LIH Personal content, e.g., daily routine, weather, parties, family life, 
hanging out with friends, celebrations 

$WKOHWH·V�%XVLQHVV�/LIH Business-related content, e.g., training, travelling for competition, 
game/meet preparation, promoting products, charity work, awards, 
posters, magazine and newspaper coverage, gala dinners 

$WKOHWH·V�6SRUW &RQWHQW�UHODWHG�WR�WKH�DWKOHWH·V�VSRUW�EXW�QRW�GLUHFWO\�WR�WKH�DWKOHWH��H�J���
other games or athletes in their league/sport, college or minor league 
games of the same sport, equipment, mascots, veteran athletes 

Other Sport or Athlete Content focused on other sports, including athletes or nonathletes, e.g., 
coaches, general managers, owners, broadcasters, managers, masseurs, 
sports doctors, publishers, etc. 

Fan Reposts All posts about the fans 

Pop Culture or Landmarks &RQWHQW� DERXW� DWKOHWHV·� IDYRXULWH� 79� VKRZV�� PRYLHV�� PXVLFLDQV� RU�
groups, actors or actresses, politicians, famous landmarks, 
entrepreneurs, painters 

Internet Meme or Screen 
Capture 

Internet memes or screen captures taken from the Internet (not from 
,QVWDJUDP��DQG�UHSRVWHG�RQ�WKH�DWKOHWH·V�,QVWDJUDP�DFFRXQW 

* Category definitions have been created using the research of Geurin-Eagleman and Burch (2016) 

7DEOH���SUHVHQWV�WKH�DWKOHWHV·�DSSHDUDQFH-related themes and subthemes. 

Table 3  
3KRWR�DQG�9LGHR�&RQWHQW�5HODWHG�WR�$WKOHWHV·�$SSHDUDQFHV 

Themes Content 
Athletic Action Athlete is actively engaged in a sport and dressed in athletic apparel. 

Dressed but Posed Athlete is dressed in athletic apparel but posed for the image. Athlete is not 
engaged in athletic activity at the time of the image. 

Nonsport Setting Athlete is dressed in nonathletic apparel and photographed/recorded in a 
nonathletic setting, such as at home with family. 

Sexually Suggestive Athlete is dressed provocatively or photographed/recorded in such a way 
as to focus solely on sexual attributes. 

Combination Multiple images of an athlete appear in the photo, such as in a collage, and 
the images fit more than one category above. 

Out-of-Sight The athlete does not appear in the image. 
*Category definitions have been created using the research of Geurin-Eagleman and Burch (2016) 
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We initially identified five themes from the photos in which athletes appeared, from 

following Geurin-Eagleman and Burch (2016). However, we added the theme out of sight to 

examine the number of likes and comments regarding images in which the athlete was not 

visible. 

Table 4 
6WXG\�*URXS�$WKOHWHV·�,QVWDJUDP�3RVWV (P-n), Likes (L-n), and Comments (C-n) by Sport 

Theme Football Basketball Track and Field Tennis 
$WKOHWH·V�
Personal Life 

P-n 
L-n 
C-n 

475 
428,940,561 

3,557,571 

440 
2,811,751 

28,614 

361 
2,056,653 

11,601 

222 
6,869,232 

70,401 

$WKOHWH·V�
Business Life 

P-n 
L-n 
C-n 

1,016 
974,109,419 

5,979,798 

539 
4,080,491 

39,922 

745 
6,706,544 

56,504 

491 
21,680,834 

188,988 

$WKOHWH·V�6SRUW P-n 
L-n 
C-n 

167 
103,639,621 

641,534 

99 
953,247 
7,668 

93 
756,393 
4,660 

88 
4,186,422 

26,978 

Other Sport or 
Athlete 

P-n 
L-n 
C-n 

71 
37,976,279 

177,882 

48 
376,389 
3,099 

98 
567,179 
2,141 

54 
2,180,343 

9,207 

Relating to Fans P-n 
L-n 
C-n 

44 
15,291,657 

72,341 

52 
577,547 
8,243 

5 
24,413 

214 

15 
789,893 
10,643 

Pop Culture or 
Landmarks 

P-n 
L-n 
C-n 

91 
33,439,137 

168,904 

203 
542,394 
3,388 

91 
612,182 
4,142 

69 
2,054,034 

14,032 

Internet 
Meme/Screen 
Capture 

P-n 
L-n 
C-n 

65 
10,707,807 

75,958 

71 
318,746 
4,460 

150 
140,668 
1,717 

21 
941,371 

7,173 

TOTAL P-n 
L-n 
C-n 

1.929 
1,604,104,476 

10,673,988 

1,452 
9,660,565 

95,393 

1,543 
10,861,696 

80,984 

960 
38,802,849 

327,422 

Note: P-n: number of posts, L-n: number of likes, C-n: number of comments 

As in Table 4, most of the Instagram posts of the professional athletes in this study are 

related to business life. For the football, track and field, and tennis stars, the least-posted 

content was under the fan-UHODWHG�WKHPH��DQG�WKH�EDVNHWEDOO�SOD\HUV·�OHDVW-posted content was 

on other sports or athletes. For football and basketball players, the theme with the least liked 

content was Internet memes and screen capture. Regarding the comments, most related to the 

DWKOHWHV·� EXVLQHVV� OLIH� FRQWHQW�� WKH� WKHPHV�ZLWK� WKH� IHZHVW� FRPPHQWV�ZHUH� WKH� IDQ-related 

content for football and track and field athletes, other sports and athletes in basketball and 
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Internet memes and screen captures for tennis players. Table 5 presents the comments, likes, 

DQG� VKDUHV� UHODWHG� WR� WKH� VWXG\� JURXS� DWKOHWHV·� SRVWLQJV� WKDW� VSHFLILFDOO\� UHODWHG� WR� WKHLU�

appearance by sport. 

Table 5 
3RVWV��/LNHV�DQG�&RPPHQWV�E\�6SRUW�RQ�3RVWV�5HODWHG�WR�WKH�$WKOHWHV·�$SSHDUDQFH 

Theme Football Basketball Track and Field Tennis 

Athletic Action P-n 
L-n 
C-n 

392 
429,744,036 

2,200,167 

279 
2,295,875 

24,436 

340 
3,559,377 

23,476 

204 
8,293,165 

55,306 

Dressed, but Posed P-n 
L-n 
C-n 

372 
268,990,777 

1,503,640 

225 
2,062,841 

18,269 

295 
2,358,064 

14,164 

243 
7,450,088 

62,564 

Nonsport Setting P-n 
L-n 
C-n 

571 
620,261,770 

4,809,794 

564 
3,203,028 

29,724 

411 
3,369,141 

25,516 

336 
13,425,247 

122,766 

Sexually Suggestive P-n 
L-n 
C-n 

33 
74,630,878 

590,643 

14 
106,036 

1,577 

39 
813,176 

3,199 

33 
1,216,533 

16,292 

Combination P-n 
L-n 
C-n 

259 
70,529,725 

598,799 

60 
351,262 

4,501 

77 
687,305 

5,611 

42 
3,582,771 

40,613 

Out of Sight P-n 
L-n 
C-n 

302 
139,947,290 

970,945 

310 
1,641,523 

13,886 

381 
956,633 

9,018 

102 
4,835,045 

29,881 

TOTAL P-n 
L-n 
C-n 

1,929 
1,604,104,476 

10,673,988 

1,452 
9,660,565 

95,393 

1,543 
10,861,696 

80,984 

960 
38,802,849 

327,422 

Table 5 indicates high Instagram user engagement, reflected as posts, likes and 

comments, ZLWK�DWKOHWHV·�SRVWHG�FRQWHQW�RQ�WKH�WKHPHV�RI�DWKOHWLF�DFWLRQ��GUHVVHG�EXW�SRVHG��

and nonsport settings. The most posted content was from the nonsports setting theme, and the 

least posted was sexually suggestive content; the nonsports content also received the most 

comments, with sexually suggestive content receiving the fewest.  

Regarding RQ-��� ¶:KDW� LV� WKH� UHODWLRQVKLS� EHWZHHQ� SURIHVVLRQDO� DWKOHWHV·� SRVWV� RQ�

Instagram and tKHLU� IDQV·� OLNHV� DQG� FRPPHQWV"· Tables 6 present the findings for each 

individual athlete by sport. 
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Table 6  
The Number of Posts (P-N), Likes (L-N), and Comments (C-N) of the Content Produced by 
Professional Athlete 

 
The Table 6 shows more photo posts by football players and video shares by basketball 

SOD\HUV�WKDQ�RWKHU�DWKOHWHV·�FRQWHQW�VKDUHV��DQG�WKH�IRRWEDOO�SOD\HUV·�SKRWR�DQG�YLGHR�SRVWV�

received the most likes and comments. Although basketball players posted the most videos, 

the numbers of likes and comments on these videos were low. In contrast, tennis players 

posted relatively few posts but had the second-most likes and comments on these shares. 

Meanwhile, the track and field posts showed high shares and like but few comments.  

Regarding RQ-���¶+RZ�GR�SURIHVVLRQDO�DWKOHWHV·�YLVXDO�VHOI-presentation strategies on 

,QVWDJUDP�GLIIHU�DFFRUGLQJ�WR�JHQGHU"·��7DEOH���SUHVHQWV�WKH�FKL-squared test results for gender 

differences for general content and content specifically reODWHG�WR�DWKOHWHV·�DSSHDUDQFH.  

 
$WKOHWH·V 
Branch 

Photo Video 
P-n L-n C-n P-n L-n C-n 

FO
O

TB
A

LL
 Podolski 493 28.573.567 197.817 89 3.297.978 37.673 

Weverton 179 809.304 9.548 13 42,199 878 
Ronaldo 438 1.443.544.340 9.166.557 63 121.477,60 1.238.144 

Lloyd 193 5.293.419 16.971 28 558.780 1.777 
Dallmann 173 254.621 2.607 19 22.761 436 

Scott 235 225.719 1.526 6 4.187 54 
 Total 1.711 1.478.700.970 9.395.026 218 125.403.506 1.278.962 

BA
SK

ET
BA

LL
 McGee 336 4.682.306 51.147 121 1.068.099 19.319 

Hernangomez 154 1.601.353 10.092 19 138.806 3.246 
Stimac 102 443.216 2.367 18 29.082 219 

McCoughtry 276 1.172.969 5.375 99 416.964 2.739 
Pascua 160 44.712 347 10 2.039 10 

Tchatchouang 148 58.090 623 9 2.929 20 
 Total 1.176 8.002.646 69.951 276 1.657.919 25.553 

TR
A

C
K

 &
 F

IE
LD

 Farah 195 5.204.177 26.642 19 436.250 4.107 
Barshim 211 753.632 5.028 42 210.072 4.315 
Guliyev 111 369.030 4.854 28 49.409 540 
Coburn 220 3.772.007 10.726 45 2.703.573 15.666 

Semenya 300 237.710 3.503 33 11.638 449 
Pearson 267 402.568 3.669 72 111.630 1.485 

 Total 1.304 10.739.124 54.422 239 3.522.572 26.562 

TE
N

N
IS

 

Nadal 140 19.020.287 128.781 38 4.474.419 54.026 
Thiem 106 2.033.080 15.464 10 139.501 1.524 
Goffin 152 1.312.282 10.741 22 84.381 854 

Muguruza 165 5.078.835 55.563 27 476.828 5.086 
Wozniacki 123 4.376.794 41.104 16 337.898 3.652 
Pliskova 153 1.426.850 10.339 8 41.694 288 

 Total 839 33.248.128 261.992 121 5.554.721 65.430 
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Table 7 
The Results of the Chi-square Tests for the Gender Variable Regarding the "Photo & Video 
&DWHJRU\��DQG�WKH��&DWHJRU\�RI�3KRWR�	�9LGHR�5HODWHG�WR�$WKOHWH·V�$SSHDUDQFH�� 

Photo&Video Category Female        Male     ࢄ ࢌࢊ P C 
N % N % 

5HODWLQJ�WR�$WKOHWH·V�3HUVRQHO�/LIH 821 54,8 677 45,2 45.040 1 .000 ,087 
5HODWLQJ�WR�$WKOHWH·V�%XVLQHVV�/LIH 1196 42,9 1595 57,1 42.742 1 .000 ,085 
5HODWLQJ�WR�$WKOHWH·V�$WKOHWH·V�6SRUW 167 37,4 280 62,6 19.295 1 .000 ,057 
Other Spor tor Athlete 88 32,5 183 67,5 25.162 1 .000 ,065 
Relating to Fans 21 18,1 95 81,9 40.552 1 .000 ,083 

Pop Culture or Landmark-Focused 
Photos/Videos 286 63,0 168 37,0 48.420 1 .000 ,090 

Internet meme/Screen Capture 206 67,1 101 32,9 50.780 1 .000 ,093 
Category of Photo& Video Related to 

WKH�$WKOHWH·V�$SSHDUDQFH 
Female Male ࢄ ܌ P C 

N               % N             % 
Athletic Action 520 42,8 695 57,2 12.623 1 .000 ,046 
Dressed, but Posed 496 43,7 639 56,3 7.439 1 .000 ,036 
Nonsport Setting 933 49,6 949 50,4 5.585 1 .010 ,031 
Sexually Suggestive 48 40,3 71 59,7 2.384 1 .020 ,073 
Combination 167 38,1 271 61,9 16.081 1 .000 ,052 
Out-of-Sight 621 56,7 474 43,3 47.490 1 .000 ,089 

       $OO�VKDULQJ�FDWHJRULHV�VKRZHG�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DFFRUGLQJ�WR�WKH�DWKOHWHV·�

genders. Table 7 shows that professional female athletes produced more content than men 

related to their personal lives, pop culture and landmarks and Internet memes, and screen 

captures. In contrast, the men shared more posts than the women related to their business 

lives, own sport, other sports or athletes, and fan-related content. 

      7DEOH� �� DOVR� LQGLFDWHV� VLJQLILFDQW� GLIIHUHQFHV� E\� JHQGHU� LQ� WKH� SURIHVVLRQDO� DWKOHWHV·�

appearance-related content. Specifically, the men posted more content in all appearance 

categories, and the women posted the most under the out of sight theme. Overall, except for 

WKH�´RXW-of-VLJKWµ�FDWHJRU\��DFURVV�FDWHJRULHV�DQG�VSRUWV�DQG�ZLWKLQ�WKH�VXEWKHPH�RI�FRQWHQW�

related to appearance, the professional male athletes we studied here produced more 

Instagram content than the professional female athletes.   

DISCUSSION 

Professional athletes have the skills to demonstrate their profession at the highest level. 

,Q� WRGD\·V� JOREDOL]HG� VWUXFWXUH�� WKH\� GHVLUH� WR� SUHVHQW� WKHLU� VXSHULRU� DELOLWLHV� DQG� RWKHU�

characteristics to the masses through the proper channels in the right areas. Professional 

athletes, including those we studied here, follow many strategies regarding the use of social 

media (Sanderson, 2011), including diverse approaches to their visual self-presentation on 

Instagram. 
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Fans follow professional athletes with great interest and curiosity. The first research 

question in this reseDUFK�LV� ··:LWK�ZKDW�NLQG�RI posts do professional athletes display their 

personal brands RQ� ,QVWDJUDP"·· Song et al. (2018) observed that Instagram users shared 

images of their personal lives and close social circles, whereas in our study, the professional 

DWKOHWHV·�SRVWHG�,QVWDJUDP�FRQWHQW�UHODWHG�SULPDULO\�WR�WKHLU�EXVLQHVV�DQG�SHUVRQDO�OLYHV��7DEOH�

4). These individuals have high recognition worldwide, and their social media presence and 

visibility are important for their profession. Because they are brands, also it is rather essential 

for the economic value of their performances. The fact that their business and personal life 

posts received more likes and comments than did content from the other themes supports this 

importance. 

3URIHVVLRQDO� DWKOHWHV·� FRQWURO� RYHU� WKHLU� VHOI-presentation has increased with social 

media (Song et al., 2018), and the athletes we studied here show high Instagram awareness. 

Although most of the athletes posted large amounts of business-related content, it was 

noteworthy that they posted the least content related to their fans; the fact that professional 

athletes posted very little fan-themed content reveals that they are extremely selective in this 

regard. Goffman (1978) argued that when individuals realize they do not exhibit a self that 

conforms to ideal standards, they sometimes attempt to hide this. Therefore, in professional 

team sports, the fact that athletes play for different teams throughout their careers might cause 

them to limit their fan-themed content. However, we think that athletes in individual sports 

should produce more fan-themed content for personal brand development. 

The fact that most of WKH�SURIHVVLRQDO�DWKOHWHV·�SRVWHG�,QVWDJUDP�FRQWHQW�ZDV� LQ� WKH�

category of nonsports settings indicates their desire to present features of themselves that fans 

might not easily see (Table 5). Watched by tens of thousands of eyes and hundreds of cameras 

on the field, professional athletes return to their worlds after each competition, and Instagram 

allows athletes to present their desired features by reflecting their nonsports lives to their 

target audiences to support their brands. As stated by Goffman (1978), this situation arises 

from the fact that individuals seek to present different selves in their daily lives according to 

the requirements of the environment.  

,Q� WKH� FRQWHQW� UHODWHG� WR� WKH� DWKOHWHV·� DSSHDUDQFHV�� WKH\� OHDVW� RIWHQ� VKDUHG�PDWHULDO�

under the sexually suggestive theme. This might have been because the athletes we included 

in our study were at the top in their sports in the world rankings, and they might, therefore, 

have preferred to post only sports-related and socially approved content; these findings might 

have been different for athletes who were lower in the rankings.  This situation is our possible 

explanation, and it deserves additional research to confirm or dismiss the hypothesis. Despite 
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the few sexually suggestive posts, the high number of likes of these relatively rare posts reflects 

that they do command attention from followers. However, it is quite striking that there were 

very few comments regarding these posts. This shows that followers hesitate to comment on 

this theme. The athletes' athletic bodies' presentation in Instagram posts should make to 

encourage them to respond to the fans' comments and produce more posts like these. 

7KH� VHFRQG� UHVHDUFK� TXHVWLRQ� LQ� WKLV� UHVHDUFK� ¶·:KDW� LV� WKH� UHODWLRQVKLS� EHWZHHQ�

professional athletes·�SRVW�RQ�,QVWDJUDP�DQG�WKHLU�IDQV·�OLNHV�DQG�FRPPHQWV"�%\�VSRUW�W\SHV��

the professional football players in this study produced posts the most, followed by the 

athletes in track and field, basketball, and tennis (Table 6). The high numbers of football 

pla\HUV·�SRVWV�DQG�OLNHV�UHIOHFW�WKDW�IRRWEDOO�KDV�WKH�ODUJHVW�IDQ�EDVH��%LVFDLD�HW�DO���������DQG�LV�

the most-watched sport worldwide (Barnfield, 2013). However, the fact that tennis players 

received the most likes and comments about their posts after football players indicates that 

tennis players attract great attention from their followers, revealing the popularity of the sport. 

7KLV�PLJKW�EH�EHFDXVH�RI�LQWHUQDWLRQDO�WHQQLV�RUJDQL]DWLRQV·�H[WUHPHO\�HIIHFWLYH�XVH�RI�VRFLDO�

media platforms for branding and marketing (Thompson et al., 2018). 

The third research question in this research is ¶·+RZ�GR�SURIHVVLRQDO�DWKOHWHV·�YLVXDO�

self-SUHVHQWDWLRQ�VWUDWHJLHV�RQ�,QVWDJUDP�GLIIHU�DFFRUGLQJ�WR�JHQGHU"··�2XU�ILQGLQJ�WKDW�PDOH�

athletes posted more than female athletes (Table 7) did not support the findings by Smith and 

Sanderson (2015), although our finding that the women posted more about their personal lives 

than the men supported Geurin-Eagleman and Burch (2016). Sun (2008) stated that women 

enjoy and value different roles, such as motherhood versus professional careers, and they 

attempt to balance the different aspects of their lives. Although professional sports offer 

prominent roles for women, many different roles (e.g., mother, wife, homemaker, etc.) and 

related responsibilities shape their social lives (Sen, 2020). This could be why women share 

more content on their personal lives. 

The fact that men shared more appearance-related content than did women could 

reflect their desire to be more prominent with their athletic appearance. Although it is 

FRQVLVWHQW�ZLWK�*DLQRU·V� �������ZRUN�WKDW� WKH�IHPDOH�DQG�PDOH�DWKOHWHV�KHUH�SRVWHG�VLPLODU�

DPRXQWV�RI�QRQVSRUWV�FRQWHQW��RXU�ILQGLQJV�GLIIHUHG�IURP�*DLQRU·V�LQ�WKDW�WKH�PHQ�LQ�WKLV�VWXG\�

posted more nonsport content. 

Social norms could meanwhile explain why the female athletes we studied posted less 

VH[XDOO\�VXJJHVWLYH�FRQWHQW�LQ�WKH�PDWHULDOV�UHODWHG�VSHFLILFDOO\�WR�DWKOHWH·V�DSSHDUDQFH��.DQH�

et al. (2013) stated that elite female athletes reflect femininity for male audiences in sports 

PHGLD��WKH�IDFW�WKDW�PHGLD�IUHTXHQWO\�LQFOXGHV�VXFK�IHDWXUHV�HYHQ�DORQJ�ZLWK�ZRPHQ·V�VXFFHVV�
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as athletes could be the reason for the low number of posts with sexually suggestive content 

by female athletes. Moreover, the athletes in our research are the best in the world in their 

sports, and they might not want their target audiences to focus on any aspects other than their 

athletic success. 

Professional athletes have the most important place in the sports field. However, this 

is not enough. As stated by Aitchison (2007), the sports field is produced by the fans and many 

stakeholders in the sports system, as well as the athletes. Therefore, the sports field is open to 

the influence of these other factors. Fans are as important and determining factors in the field 

of sports as athletes. Therefore, female athletes, in particular, need to interact with fans by 

producing more content about them. 

That professional female athletes share more than professional male athletes on the 

theme "Out-of-sight" differs from the research results of Geurin-Eagleman and Burch (2016).  

This suggests that the female athletes in our study attach importance to sharing many different 

aspects of their daily lives on Instagram. 

CONCLUSIONS 

In this study, we investigated how professional athletes at the top of their sports in 

world rankings use Instagram to support their professional careers and personal brands. 

Although these athletes performed their visual self-presentations on many different themes, 

they mainly shared posts about their business and personal lives, and the men posted much 

more actively than the women. Athletes in individual sports also posted less content than did 

team sport athletes, and it was striking how little content these professional athletes, especially 

women (Table 7) and individual athletes (Table 4), produced about their fans. 

The fact that football players were the most content-producing athletes on Instagram 

and that their posts had more likes and comments than the posts of other athletes reflect that 

IRRWEDOO� LV� WKH� PRVW� SRSXODU� VSRUW� RQ� WRGD\·V� ,QVWDJUDP�� 3URIHVVLRQDO� DWKOHWHV� ZKR� KDYH�

become brands in sports fields should continue to strengthen their brands in nonsports fields, 

and Instagram makes great contributions to professional athletes in terms of brand 

strengthening. Because, in this study, it is seen that every post made by professional athletes 

receives many likes and comments. More diverse research on social media brand development 

and strengthening strategies of professional athletes can provide significant contributions. 

The research focused only on professional athletes who are good at sports and the most 

share on Instagram. In line with the results that we obtained here, future findings could 

increase the effectiveness of social media policies and related training programmes for 
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athletes. Moreover, in addition to professional athletes, research on social media usage 

strategies could assist athletes with high-performance potential, and future examinations of 

content that sports fans frequently like and comment on will contribute to refining future 

social media strategies. In future research, qualitative research methods can be suggested to 

gain an in-depth understanding of the causes of social media use in professional athletes' 

careers for questions. In addition, the same research can be studied again with different 

athletes. 

Acknowledgments  

No funding was received for the preparation of the submitted manuscript. 

Authors·�contributions  

The first author who contributed to this research carried out the conceptualization and 

design of the study. The first author also carried out the data collection and analysis, as well 

as the writing of the original draft. The second author contributed to consist of the validation 

of the methodology governing this study, the supervision and critical reviewing of the original 

draft, as well as the approval of the final draft. 

Declaration of conflict interest  

The authors declared no potential conflicts of interest with respect to the research, 

authorship, and/or publication of this article. 

REFERENCES 

Achen, R. M. (2017). Measuring social media marketing: Moving towards a relationship-
marketing approach. Managing Sport and Leisure, 22(1), 33²53. 
https://doi.org/10.1080/23750472.2017.1379883  

Achen, R. M., Kaczorowski, J., Horsmann, T., & Ketzler, A. (2020). Comparing organizational 
content and fan interaction on Twitter and Facebook in United States professional 
sport. Managing Sport and Leisure, 25(5), 358²375. 
https://doi.org/10.1080/23750472.2020.1723432  

Anagnostopoulos, C., Parganas, P., Chadwick, S., & Fenton, A. (2018). Branding in pictures: 
Using Instagram as a brand management tool in professional team sport organisations. 
European Sport Management Quarterly, 18(4), 413²438. 
https://doi.org/10.1080/16184742.2017.1410202  

Arai, A., Ko, Y. J., & Ross, S. (2014). Branding athletes: Exploration and conceptualization of 
athlete brand image. Sport Management Review, 17(2), 97²106. 
https://doi.org/10.1016/j.smr.2013.04.003  

https://doi.org/10.1080/23750472.2017.1379883
https://doi.org/10.1080/23750472.2020.1723432
https://doi.org/10.1080/16184742.2017.1410202
https://doi.org/10.1016/j.smr.2013.04.003


 
$WKOHWHV·�9LVXDO�6HOI-Presentation Strategies                *|QNHN�DQG�*HQoer 

    
Pamukkale J Sport Sci, 14(1), 22-42, 2023 

38 

Babiak, K., Mills, B., Tainsky, S., & Juravich, M. (2012). An investigation into professional 
athlete philanthropy: Why charity is part of the game. Journal of Sport Management, 
26(2), 159²176. https://doi.org/10.1123/jsm.26.2.159  

Baena, V. (2019). Global marketing strategy in professional sports. Lessons from FC Bayern 
Munich. Soccer and Society, 20(4), 660²674. 
https://doi.org/10.1080/14660970.2017.1379399  

Barnett, B. (2017). Girls gone web: Self-depictions of female athletes on personal websites. 
Journal of Communication Inquiry, 41(2), 97²123. 
https://doi.org/10.1177/0196859917691504  

Barnfield, A. F. (2013). Sport, Movement, and the Event: Understanding the expressivity of football. 
University College London. 

Bireline, G. M. (2014). Social media in sports: A phenomenological study of athletes and online 
communication. Liberty University. 

Biscaia, R., Ross, S., Yoshida, M., CoUUHLD��$���5RVDGR��$���	�0DU{FR��-����������,QYHVWLJDWLQJ�WKH�
role of fan club membership on perceptions of team brand equity in football. Sport 
Management Review, 19(2), 157²170. https://doi.org/10.1016/j.smr.2015.02.001  

Brison, N. T., Byon, K. K., & Baker III, T. A. (2016). To tweet or not to tweet: The effects of social 
media endorsements on unfamiliar sport brands and athlete endorsers. Innovation, 
18(3), 309²326. https://doi.org/10.1080/14479338.2016.1237304  

Brown, Z., & Tiggemann, M. (2020). A picture is worth a thousand words: The effect of viewing 
FHOHEULW\�,QVWDJUDP�LPDJHV�ZLWK�GLVFODLPHU�DQG�ERG\�SRVLWLYH�FDSWLRQV�RQ�ZRPHQ·V�
body image. Body Image, 33, 190²198. https://doi.org/10.1016/j.bodyim.2020.03.003  

Carpenter, J. P., & Krutka, D. G. (2014). How and why educators use Twitter: A survey of the 
field. Journal of Research on Technology in Education, 46(4), 414²434. 
https://doi.org/10.1080/15391523.2014.925701  

Corbin, J. M., & Strauss, A. (1990). Grounded theory research: Procedures, canons, and evaluative 
criteria. Qualitative Sociology, 13(1), 3²21. https://doi.org/10.1007/BF00988593  

Creswell, J. W., & Poth, C. N. (2016). Qualitative inquiry and research design: Choosing among five 
approaches. Sage Publications. 

Dart, J. (2014). New media, professional sport and political economy. Journal of Sport and Social 
Issues, 38(6), 528²547. https://doi.org/10.1177/0193723512467356  

Dumont, G. (2017). The beautiful and the damned: The work of new media production in 
professional rock climbing. Journal of Sport and Social Issues, 41(2), 99²117. 
https://doi.org/10.1177/0193723516686285  

Edwards, A., & Skinner, J. (2009). Qualitative research in sport management. Routledge. 

Eschenfelder, M. J., & Li, M. (2007). Economics of sport. Fitness Information Technology. 

https://doi.org/10.1123/jsm.26.2.159
https://doi.org/10.1080/14660970.2017.1379399
https://doi.org/10.1177/0196859917691504
https://doi.org/10.1016/j.smr.2015.02.001
https://doi.org/10.1080/14479338.2016.1237304
https://doi.org/10.1016/j.bodyim.2020.03.003
https://doi.org/10.1080/15391523.2014.925701
https://doi.org/10.1007/BF00988593
https://doi.org/10.1177/0193723512467356
https://doi.org/10.1177/0193723516686285


 
$WKOHWHV·�9LVXDO�6HOI-Presentation Strategies                *|QNHN�DQG�*HQoer 

    
Pamukkale J Sport Sci, 14(1), 22-42, 2023 

39 

Fan, M., Billings, A., Zhu, X., & Yu, P. (2020). Twitter-based BIRGing: Big Data analysis of 
English national team fans during the 2018 FIFA World Cup. Communication and Sport, 
8(3), 317²345. https://doi.org/10.1177/2167479519834348  

Filo, K., Lock, D., & Karg, A. (2015). Sport and social media research: A review. Sport 
Management Review, 18(2), 166²181. https://doi.org/10.1016/j.smr.2014.11.001  

Gainor, K. (2017). Self-Presentation of Male and Female Athletes on Instagram: A continuation of 
gender roles found in advertisements? [Unpublished doctoral dissertation]. University of 
Bryant. 

Geurin-Eagleman, A. N., & Burch, L. M. (2016). Communicating via photographs: A gendered 
DQDO\VLV�RI�2O\PSLF�DWKOHWHV·�YLVXDO�VHOI-presentation on Instagram. Sport Management 
Review, 19(2), 133²145. https://doi.org/10.1016/j.smr.2015.03.002  

Goffman, E. (1978). The presentation of self in everyday life. Harmondsworth, London. 

Green, M. R. (2016). The impact of social networks in the development of a personal sports 
brand. Sport, Business and Management: An International Journal, 6(3), 274-294.Hambrick, 
M. E., & Mahoney, T. Q. (2011). 'It's incredible²trust me': exploring the role of celebrity 
athletes as marketers in online social networks. International Journal of Sport Management 
and Marketing, 10(3²4), 161²179. 

Hipke, M., & Hachtmann, F. (2014). Game changer: A case study of social-media strategy in 
Big Ten athletic departments. International Journal of Sport Communication, 7(4), 516²532. 
https://doi.org/10.1123/IJSC.2014-0022  

Jungherr, A. (2016). Twitter use in election campaigns: A systematic literature review. Journal 
of Information Technology and Politics, 13(1), 72²91. 
https://doi.org/10.1080/19331681.2015.1132401  

.DQH��0��-���/D9RL��1��0���	�)LQN��-��6����������([SORULQJ�HOLWH�IHPDOH�DWKOHWHV·�LQWHUSUHWDWLRQV�
RI�VSRUW�PHGLD�LPDJHV��$�ZLQGRZ�LQWR�WKH�FRQVWUXFWLRQ�RI�VRFLDO�LGHQWLW\�DQG�¶VHOOLQJ�
VH[·� LQ� ZRPHQ·V� VSRUWV�� Communication and Sport, 1(3), 269²298. 
https://doi.org/10.1177/2167479512473585  

Korzynski, P., & Paniagua, J. (2016). Score a tweet and post a goal: Social media recipes for 
sports stars. Business Horizons, 59(2), 185²192. 
https://doi.org/10.1016/j.bushor.2015.11.002  

/DPLUiQ-Palomares, J. M., Baviera, T., & Baviera-Puig, A. (2019). Identifying Opinion Leaders 
on Twitter during sporting events: Lessons from a case study. Social Sciences, 8(5), 141. 
https://doi.org/10.3390/socsci8050141  

Lebel, K., & Danylchuk, K. (2014). An audience interpretation of professional athlete self-
presentation on Twitter. Journal of Applied Sport Management, 6(2), 13. 

Leng, H. K., & Chiu, W. (2019). The 27th SEA Games Myanmar 2013: A Facebook perspective. 
Sport in Society, 22(3), 449²461. https://doi.org/10.1080/17430437.2018.1490270  

https://doi.org/10.1177/2167479519834348
https://doi.org/10.1016/j.smr.2014.11.001
https://doi.org/10.1016/j.smr.2015.03.002
https://doi.org/10.1123/IJSC.2014-0022
https://doi.org/10.1080/19331681.2015.1132401
https://doi.org/10.1177/2167479512473585
https://doi.org/10.1016/j.bushor.2015.11.002
https://doi.org/10.3390/socsci8050141
https://doi.org/10.1080/17430437.2018.1490270


 
$WKOHWHV·�9LVXDO�6HOI-Presentation Strategies                *|QNHN�DQG�*HQoer 

    
Pamukkale J Sport Sci, 14(1), 22-42, 2023 

40 

Litchfield, C., & Kavanagh, E. (2019). Twitter, Team GB and the Australian Olympic Team: 
Representations of gender in social media spaces. Sport in Society, 22(7), 1148²1164. 
https://doi.org/10.1080/17430437.2018.1504775  

Maderer, D., Parganas, P., & Anagnostopoulos, C. (2018). Brand-image communication 
through social media: The case of European professional football clubs. International 
Journal of Sport Communication, 11(3), 319²338. https://doi.org/10.1123/ijsc.2018-0086  

McHugh, M. L. (2012). Interrater reliability: The kappa statistic. Biochemia Medica, 22(3), 276²
282. 

Moreau, N., Roy, M., Wilson, A., & Atlani Duault�� /�� �������� ¶/LIH� LV�PRUH� LPSRUWDQW� WKDQ�
IRRWEDOO·�� &RPSDUDWLYH� DQDO\VLV� RI� 7ZHHWV� DQG� )DFHERRN� FRPPHQWV� UHJDUGLQJ� WKH�
cancelation of the 2015 African Cup of Nations in Morocco. International Review for the 
Sociology of Sport, 56(2), 252²275. https://doi.org/10.1177/1012690219899610  

Nankervis, B., Ferguson, L., Gosling, C., Storr, M., Ilic, D., Young, M., & Maloney, S. (2018). 
How do professional Australian Football League (AFL) players utilise social media 
during periods of injury? A mixed methods analysis. Journal of Science and Medicine in 
Sport, 21(7), 681²685. https://doi.org/10.1016/j.jsams.2017.10.034  

Parmentier, M.-A., & Fischer, E. (2012). How athletes build their brands. International Journal 
of Sport Management and Marketing, 11(1²2), 106²124. 

Patton, M. Q. (2014). Qualitative research and evaluation methods: Integrating theory and practice. 
Sage Publications. 

Pegoraro, A. (2010). /RRN� ZKR·V� WDONLQJ³Athletes on Twitter: A case study. International 
Journal of Sport Communication, 3(4), 501²514. https://doi.org/10.1123/ijsc.3.4.501  

Salinda Premadasa, H. K., Kapila Tharanga Rathnayaka, R. M., Waruni Thiranagama, A., & 
Walpita, C. N. (2019). Remodeling the educational usage of Facebook in smart-mobile 
age. Education and Information Technologies, 24(1), 41²61. 
https://doi.org/10.1007/s10639-018-9759-6  

Romney, M., & Johnson, R. G. (2020). Show me a story: Narrative, image, and audience 
engagement on sports network Instagram accounts. Information, Communication and 
Society, 23(1), 94²109. https://doi.org/10.1080/1369118X.2018.1486868  

Sanderson, J. (2011). ,W·V� D�ZKROH� QHZ�EDOOJDPH��+RZ� VRFLDO�PHGLD� LV� FKDQJLQJ� VSRUWV� Hampton 
Press. 

Santomier, J. P., Hogan, P. I., & Kunz, R. (2016). The 2012 London Olympics: Innovations in 
ICT and social media marketing. Innovation, 18(3), 251²269. 
https://doi.org/10.1080/14479338.2016.1237305  

6HQ�� 6�� �������� 5HYLHZLQJ�PHWKRGV� VWXG\LQJ� YLROHQFH� LQ� ZRPHQ·V� ´HYHU\GD\µ�� 6RFLRORgical 
Bulletin, 69(1), 83²94. https://doi.org/10.1177/0038022919899019  

Shilbury, D., Quick, S., Funk, D., Westerbeek, H., & Karg, A. (2020). Strategic sport marketing. 
Routledge. 

https://doi.org/10.1080/17430437.2018.1504775
https://doi.org/10.1123/ijsc.2018-0086
https://doi.org/10.1177/1012690219899610
https://doi.org/10.1016/j.jsams.2017.10.034
https://doi.org/10.1123/ijsc.3.4.501
https://doi.org/10.1007/s10639-018-9759-6
https://doi.org/10.1080/1369118X.2018.1486868
https://doi.org/10.1080/14479338.2016.1237305
https://doi.org/10.1177/0038022919899019


 
$WKOHWHV·�9LVXDO�6HOI-Presentation Strategies                *|QNHN�DQG�*HQoer 

    
Pamukkale J Sport Sci, 14(1), 22-42, 2023 

41 

Siguencia, L. O., Herman, D., Marzano, G., & Rodak, P. (2017). The role of social media in 
VSRUWV�FRPPXQLFDWLRQ�PDQDJHPHQW��$Q�DQDO\VLV�RI�3ROLVK�WRS�OHDJXH�WHDPV·�VWUDWHJ\��
Procedia Computer Science, 104, 73²80. https://doi.org/10.1016/j.procs.2017.01.074  

6PLWK�� /��5���	� 6DQGHUVRQ�� -�� �������� ,·P�JRLQJ� WR� ,QVWDJUDP� LW��$Q� DQDO\VLV� RI� DWKOHWH� VHOI-
presentation on Instagram. Journal of Broadcasting and Electronic Media, 59(2), 342²358. 
https://doi.org/10.1080/08838151.2015.1029125  

6RQJ��-���+DQ��.���/HH��'���	�.LP��6��:����������¶,V�D�SLFWXUH�UHDOO\�ZRUWK�D�WKRXVDQG�ZRUGV"·��$�
case study on classifying user attributes on Instagram. PLOS ONE, 13(10), e0204938. 
https://doi.org/10.1371/journal.pone.0204938  

Statista. (2021). Distribution of Instagram users worldwide as of January 2021, by age and gender. 
https://www.statista.com/statistics/248769/age-distribution-of-worldwide-instagram-
users/  

6XQ�� =�� ��������:RUNHU�� ZRPDQ�� PRWKHU�� 5HGHILQLQJ� XUEDQ� &KLQHVH� ZRPHQ·V� LGHQWLW\� YLD�
motherhood and the global workplace. $VLDQ� -RXUQDO�RI�:RPHQ·V�6WXGLHV�������, 7²33. 
https://doi.org/10.1080/12259276.2008.11666037  

Tankovska, H. (2021). Daily time spent on social networking by internet users worldwide from 2012 
to 2020 (in minutes). https://www.statista.com/statistics/433871/daily-social-media-
usage-worldwide/  

Thompson, A.-J., Martin, A. J., Gee, S., & Geurin, A. N. (2018). Building brand and fan 
relationships through social media. Sport, Business and management: An International 
Journal, 8(3), 235-256. 

Thorpe, H. (2017). Action sports, social media, and new technologies: Towards a research 
agenda. Communication and Sport, 5(5), 554²578. 
https://doi.org/10.1177/2167479516638125  

Toffoletti, K., & Thorpe, H. (2018). The athletic labour of femininity: The branding and 
consumption of global celebrity sportswomen on Instagram. Journal of Consumer 
Culture, 18(2), 298²316. https://doi.org/10.1177/1469540517747068  

Toffoletti, K., Pegoraro, A., & Comeau, G. S. (2021). Self-UHSUHVHQWDWLRQV�RI�ZRPHQ·V sport 
IDQGRP�RQ�,QVWDJUDP�DW�WKH������),)$�:RPHQ·V�:RUOG�&XS��Communication & Sport, 
9(5), 695-717. https://doi.org/10.1177/2167479519893332.Vale, L., & Fernandes, T. 
(2018). Social media and sports: Driving fan engagement with football clubs on 
Facebook. Journal of Strategic Marketing, 26(1), 37²55. 
https://doi.org/10.1080/0965254X.2017.1359655  

Wang, Y. (2020). Building relationships with fans: How sports organizations used twitter as a 
communication tool. Sport in Society, 1²15 

We are social, H. (2020). The global digital report. https://wearesocial.com/digital-2020 

Witkemper, C., Lim, C. H., & Waldburger, A. (2012). Social media and sports marketing: 
Examining the motivations and constraints of Twitter users. Sport Marketing Quarterly, 
21(3). 

https://doi.org/10.1016/j.procs.2017.01.074
https://doi.org/10.1080/08838151.2015.1029125
https://doi.org/10.1371/journal.pone.0204938
https://www.statista.com/statistics/248769/age-distribution-of-worldwide-instagram-users/
https://www.statista.com/statistics/248769/age-distribution-of-worldwide-instagram-users/
https://doi.org/10.1080/12259276.2008.11666037
https://www.statista.com/statistics/433871/daily-social-media-usage-worldwide/
https://www.statista.com/statistics/433871/daily-social-media-usage-worldwide/
https://doi.org/10.1177/2167479516638125
https://doi.org/10.1177/1469540517747068
https://doi.org/10.1080/0965254X.2017.1359655
https://wearesocial.com/digital-2020


 
$WKOHWHV·�9LVXDO�6HOI-Presentation Strategies                *|QNHN�DQG�*HQoer 

    
Pamukkale J Sport Sci, 14(1), 22-42, 2023 

42 

<×OG×U×P��$���	�6LPVHN��+����������6RV\DO�%LOLPOHUGH�1LWHO�$UDüW×UPD�<|QWHPOHUL (11 bask×: 1999-
2018). 

Zanini, M. T., Carbone de Moraes, F., Lima, V., Migueles, C., Lourenco, C., & Reis Irigaray, H. 
A. (2019). Soccer and Twitter: virtual brand community engagement practices. 
Marketing Intelligence & Planning, 37(7), 791-805.  

=DSDWD��6��%���	�8OELQDLWŝ��$����������%XVLQHVV�LQWHJUDWLRQ�DV�D�VWUDWHJ\�RI�JURZWK�LQ�WKH�VRFLDO�
media and network markets: The case of Facebook. Knowing enough to be dangerous: The 
dark side of empowering employees with Data and tools, 210. 

Zauner, A., Koller, M., & Fink, M. (2012). Sponsoring, brand value and social media. Revista de 
$GPLQLVWUDomR� GH� (PSUHVDV�� �����, 681²691. https://doi.org/10.1590/S0034-
75902012000600009  

Zhou, L. (2017). How Visual Communication Strategies, Brand Familiarity, and Personal Relevance 
Influence Instagram Users' Responses to Brand Content [Unpublished doctoral dissertation]. 
The University of Southern Mississippi.  

https://doi.org/10.1590/S0034-75902012000600009
https://doi.org/10.1590/S0034-75902012000600009


  

 
Citation: Ercan C. (2023). Multi-Criteria Evaluation of Mobile Fitness Applications during COVID-19 Pandemic Based on AHP. 
Pamukkale Journal of Sport Sciences, 14(1), 43-62. doi.org/10.54141/psbd.1182006 � 2023 The Author(s) available online at 
https://dergipark.org.tr/en/pub/psbd. This is an Open Access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License, CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/) 

43 

doi.org/10.54141/psbd.1182006 

 
Research Article Pamukkale J Sport Sci, 14(1), 43-62, 2023 

 
Multi-Criteria Evaluation of Mobile Fitness Applications 

During COVID-19 Pandemic Based on AHP 
 

Cihan ERCAN1*   
1Turkish Military Academy Defense Sciences Institute, Ankara, T�UNL\H. 

 

                                ABSTRACT 
Keywords 

Analytic Hierarchy 
Process (AHP), 

Fitness applications, 
Mobile fitness 
applications 

 
 
 

Article History 
Received 29 September 2022 
Revised 06 March 2023 
Accepted 23 March 2023  

Available Online 27 April 2023 
 
 
 
 
* Corresponding Author: 

Cihan ERCAN 
E-mail Address: 

cercan74@gmail.com 

 Fitness centres have been among the first businesses affected by the 

COVID-19 pandemic. It is clear that with the pandemic, users' choices for 

sports services and selection criteria for them have changed. During the 

pandemic, there has been a transition from traditional gym classes to 

virtual fitness classes. People have started to rapidly adopt these 

technology-based alternatives worldwide, and there has been an 

increase in the download and use of these mobile fitness applications. 

However, there are many alternatives to fitness applications for users. In 

this study, making the most effective selection among the alternatives in 

mobile applications where there are conflicting user criteria and 

identifying customer-oriented platform development proposals in terms 

of service providers are aimed to contribute to the relevant literature. The 

study has proposed an Analytic Hierarchy Process (AHP) model, one of 

the Multi-criteria Decision-Making approaches, for selecting the best 

choice among mobile fitness application alternatives where there is more 

than one alternative with more than one criterion and these criteria 

conflict with each other. The proposed AHP solution has a modular 

structure that can be easily adapted in case user preferences (criteria) 

changes and can flexibly be updated when the alternatives change. 
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INTRODUCTION 

The COVID-19 pandemic has drastically changed the consumption habits of people 

around the world. The pandemic has caused radical social and economic changes all over the 

world (Bounie et al., 2020; Knotek II et al., 2020; Roggeveen & Sethuraman, 2020). The use of 

smartphones and smart devices has increased worldwide; mobile applications have made our 

lives easier at many points and have replaced face-to-face products and services (Devezas, 

2020).  While the rapid rise of developments in information and communication technologies 

has led to an increase in the diversity of mobile applications, COVID-19 has also been effective 

in increasing the use of mobile applications (Heidenreich & Talke, 2020; McLean et al., 2020; 

Moon, et al., 2021). It is a fact that COVID-19 has made mobile applications more valuable. 

Therefore, mobile applications now constitute the future of every sector, including health, food 

and beverage, education, banking, and games (Carlo et al., 2019; Galindo et al., 2020; Jones and 

Nikolaeva, 2020; Li and Lalani, 2020; Ramdhan & Hamdani, 2021; Stauffer, 2020). The mobile 

application ecosystem also includes fitness industry (Angosto et al., 2020; Lee & Trimi, 2021). 

Fitness centres were among the first businesses to close after the outbreak of the COVID-19 

pandemic. Although technology has made its presence felt in the fitness industry since 2016, 

the pandemic has triggered this growth sharply (Ananthakrishnan et al., 2020).  

During the pandemic, there has been a transition from the traditional gym to virtual 

fitness classes. In this process, fitness entrepreneurs have started to identify the demand for 

virtual training and realize the potential of online services. On the other hand, the growing 

trend of protecting physical health with COVID-19 has provided technology investors with 

enormous opportunities to develop fitness applications where users can be more socially 

isolated and protect their physical health, which has increased the number of fitness 

applications. During COVID-19, when mobile devices are used extensively, mobile fitness 

applications are seen by customers as a new marketing channel and an alternative to fitness 

businesses (Parker et al., 2021). Experts predict that gyms serving before COVID-19 will adopt 

a unique concept, such as boutiques or high-tech gyms after COVID-19 (Moustakas et al., 

2020). There are many fitness applications (free or in-app purchases) on smart devices 

(Bondaronek et al., 2018). However, there is uncertainty as to whether some applications meet 

users' expectations. For this reason, fitness applications should be developed with a good user 

interface, well-designed exercise and nutrition programs that will attract users, cooperation 

with well-known fitness professionals and health experts, video applications, and providing 
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feedback. Therefore, what needs to be done for fitness applications is to evaluate this process 

and the factors that are effective in the process and to follow appropriate strategies. 

Users' choices in the purchasing process are essential for both applications and users. 

The purchasing process includes the emergence of a need, the determination and evaluation 

of product or service alternatives that will meet this need, the decision to purchase, the 

purchase, and all actions after the purchase (Schiffman & Kanuk, 2009). Therefore, users' being 

in the proper purchasing decision process depends on knowing the relative position of these 

applications in fitness technology. 

The healthiest method of determining the strengths and weaknesses of fitness 

applications, how well they have achieved their goals, and their relative position in the 

industry is to compare the practices in the fitness industry with each other. Performance 

measurement serves the purpose of seeing the current status of these applications, providing 

FRPSHWLWLYH�DGYDQWDJH�DQG�GLIIHUHQWLDWLRQ��$OIDUR�HW�DO����������´7KH�'LIIXVLRQ�RI�,QQRYDWLRQVµ�

model provides benefits for adapting and using rapidly changing technology. This model is 

an approach that Everett M. Rogers introduced in 1995 to implement the steps and processes 

involved in the diffusion of new telecommunications technologies (Kavak et al., 2016). The 

diffusion of innovations model is frequently used by marketers to influence the behavior of 

large groups of people. This paper provides the effects of the COVID-19 pandemic on the 

fitness industry, the perspectives of previous research on the subject, and proposes an Analytic 

Hierarchy Process solution to select among mobile applications by considering the selection 

as a decision problem. 

Literature Survey 

Technology is an indispensable part of innovation. In addition, when technology gains 

the quality of the economy and is transferred to practice, it also gains an innovation dimension 

�*�QHü�� ������� 7KHUHIRUH�� WKH� ILWQHVV� LQGXVWU\�PXVW� NHHS� XS�ZLWK� WKH� WLPHV� DQG� VKRZ� DQ�

innovative approach through technology. "Rogers' Diffusion of Innovation Theory" focuses on 

gathering information about the innovation adoption process and reducing uncertainty 

(Agarwal et al., 1998). The model classifies people according to the criteria of adopting 

innovations about innovations over a particular time series (Berger, 2005; Park et al., 2004). 

Therefore, the diffusion of innovations model is an essential tool in interpreting the decisions 

of users to turn to fitness applications and buy the right one among these applications during 

the COVID-19 quarantine period. For an innovation to be genuinely new, the information it 

contains need not be truly new. Therefore, the concept of innovation should be expressed in 

terms of acquiring knowledge, persuading, or deciding to adopt (Rogers, 1995). In this respect, 
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the diffusion of innovation provides benefits in adapting and using the model to the ever-

changing and evolving fitness technology. Hence, reported information about the fitness 

applications, such as new installs, average daily active users, and in-app purchase revenue 

data, are objects considered as the criteria of the problem. There are many factors in choosing 

a fitness app by user (Cho & Kim, 2020; Rohm et al., 2012; Thompson, 2014). Users prefer a 

fitness application primarily based on criteria such as ease of use, the usefulness of the 

application, or personal interests (Grundy et al., 2016; Hermsen et al., 2017). However, health 

concerns caused by the COVID-19 pandemic have taken priority among the reasons for the 

preference of these applications (Nyenhuis et al., 2020; Parker et al., 2021; Yang & 

Koenigstorfer, 2020). The difference between the applications chosen by users during the 

pandemic period and the applications that are not preferred is related to the innovations used 

in fitness technology and the trust is given to users (Ueafuea et al., 2020). Lee and Walsh (2011) 

have concluded sports marketing has become a popular business decision with the possibility 

of becoming more popular in the future. They have studied sports marketing outsourcing 

decision-making factors using the Analytic Hierarchy Process (AHP) model. Nisel and 

g]GHPLU� �����) have presented a comprehensive literature review of AHP applications in 

sports. 62 sports-related AHP articles have been selected, categorized, and analyzed in their 

study. The findings show that the AHP model has successfully been used in the field of sport 

for variable aims. Lee (2008) has aimed to identify factors affecting sports sponsorship 

decision-making and develop a sports sponsorship model using AHP. Mirkazemi et al. (2009) 

have applied the analytic hierarchy process for the performance evaluation criteria of 

university sports offices. Zadeh et al. (2012) have studied the proper locations of sports spaces 

using a geographic information system (GIS) and AHP to locate these places in Kahnouj city. 

Lee and Ross (2012) have identified the decision-making factors of sport sponsorship in the 

global market context using AHP. Marjani et al. (2013) have studied the selection of the most 

appropriate sports shoes using the AHP. Nezad and Damaneh (2014) have used AHP to 

identify the performance evaluation and criteria of the Iranian sports federation. Ebrahimi et 

al. (2015) have applied AHP to find a suitable location for Ahvaz Sport. Ludi and Yao (2015) 

have used AHP in the Selection of the Leading Sport Industry in Shanxi Province. 

Based on the aforementioned studies, the authors have concluded that with the 

COVID-19 pandemic, both users' choices for sports services and selection criteria for them 

have changed. For this reason, it can be assumed that they have developed some reaction 

situations for preference, download, and purchase of fitness applications. In this context, the 
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aim of the study is to provide decision support not only for the users of the applications but 

also for the customer-oriented platform developers. 

During and after COVID-19, customers who find it dangerous to go to fitness centers 

have turned to technological alternatives. This situation has increased the diversity of mobile 

applications within the scope of fitness applications and increased the usage rates of these 

mobile applications. In this process, in which mobile devices are used intensively, determining 

which users should choose mobile applications and the features that should be developed in 

mobile applications by service providers are discussed in this study as a decision problem. 

This study suggests a solution based on the Analytic Hierarchy Process. In this study, making 

the most effective selection among the alternatives in mobile applications where there are 

conflicting user criteria and identifying customer-oriented platform development proposals 

in terms of service providers are aimed to contribute to the relevant literature. 

METHODS 

Research Model 

In the study, the Analytic Hierarchy Process model, one of the Multi-criteria Decision 

Making (MCDM) approaches, has been used for the selection of mobile fitness application 

alternatives where there is more than one alternative with more than one criterion and these 

criteria conflict with each other. AHP allows complex problems in a hierarchical structure and 

in a logical and structural way. 

Data Collection Tools 

Mobile fitness applications and Multi-Criteria Decision Making (MCDM) Approach 

The increasing complexity of the pandemic has multiplied the decision complexity 

(Ceballos et al., 2016). Marketing can be a general discipline that can provide solutions here 

(Liu et al., 2019). Decision-making with many criteria is important (Ishizaka & Nemery, 2013). 

To respond to these needs, multi-criteria decision analysis methods are widely used (Greco, 

1997). However, the selection of the proper type of MCDM methods has the utmost 

LPSRUWDQFH��5R\�	�6ãRZLęVNL���������:ĈWUyEVNL�HW�DO���������KDYH�SUHVented a methodological 

and practical framework for selecting suitable MCDM methods for a particular decision. They 

present a general framework for selecting an appropriate MCDM method for a given area of 

decision support, even in cases of data gaps in the decision-making problem description. The 

proposed framework has been implemented within a web platform available for public use at 

ZZZ�PFGD�LW��7KH�SURSRVHG�IUDPHZRUN�DQG�WKH�ZHE�SODWIRUP�E\�:ĈWUyEVNL�HW�DO���������KDYH�
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been used to decide which MCDM method is proper for our problem. The application gives 

the result that AHP is suitable for the selection of mobile fitness application problems. 

In MCDM decision problems, goals and criteria leading to these goals are important. 

Decision criteria play an important role in choosing between alternatives. In mobile fitness 

applications, six of the top-ranked applications in the USA have been determined as 

alternatives to the decision problem. In decision problems where there is only one criterion 

since the selection is made for this purpose, the decision can be easily determined in which the 

alternative containing the best criterion is selected for the decision problem. However, in 

mobile fitness applications with many alternatives, there are many conflicting criteria in 

determining the best alternative for the users. These criteria include;  

���1HZ�,QVWDOOV��0���RIWHQ�UHIHUUHG�WR�DV�´GRZQORDGV�µ�WKLV�LV�WKH�QXPEHU�RI�QHZ�XVHUV�

who are downloading the app for the first time) 

2. Average daily active users (K) (the number of users who opened the app at least once 

in the last 24 hours) 

3. In-app Purchase Revenue (M) (the amount of revenue generated by users making 

purchases within the app) 

4. IOS-Samsung applicability 

5. User-Friendly/Users can go at their own pace 

6. Flexibility with their schedule (Video Downloadable, Online-Offline, etc.). 

In determining the values of the first four of these criteria, the numbers in the related 

report (Apptopia, 2023) have been used, and in the last two, the evaluations have been made 

in the interviews with users and information systems experts about the applications in 

question. In MCDM, the final decision is made according to comparisons both between criteria 

and within criteria. While the aim of the comparison between criteria is to place the criteria in 

priority order according to the evaluations of the decision maker (DM), the aim of the 

benchmarking is to determine which of the alternatives is more attractive in the relevant 

criterion. The final decision is made after the synthesis of these two comparisons. It is 

necessary to emphasize that the selected alternative will be the most preferred option 

according to the priority given by the decision maker. 

Data Collection Procedure 

Multi-Criteria Decision-Making Approach Steps 

Firstly, the goals of the users have been determined. For this, both quantitative and 

qualitative targets have been determined. These also express the expectations of a user from 
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the mobile Fitness applications used in the Covid pandemic. All six criteria mentioned earlier 

are 'utility' goals the users want to maximize. However, when the alternatives are examined, 

it is seen that no alternative is superior to the other alternatives in all criteria. In other words, 

when switching from one alternative to another, some criteria improve while others worsen. 

In this case, there can be no talk of the optimal solution for selection. AHP is one of the most 

widely used methods among MCDM methods. Along with the weighting of the decision-

based criteria, the AHP process is also used to choose between alternatives depending on the 

FULWHULD�ZHLJKWV��$NWDü�HW�DO����������$+3�ZDV�GHYHORSHG�E\�6DDW\��������DQG�FDQ�PHDVXUH�WKH�

perceptions of users/experts by making use of pairwise comparisons. In AHP, the 1-9 scale is 

used for pairwise comparisons (Saaty, 1980; 2000). In this study, AHP has been applied since 

it has been assumed that there is no dependency between the criteria; in other words, there is 

no mutual interaction between the criteria. 

AHP Model Steps 

There are four stages in the AHP model; 1) Displaying the criteria in a hierarchical 

structure. 2) Making pairwise comparisons between Criteria and Alternatives. 3) As a result 

of pairwise comparisons, determining the priorities of the criteria and the degree of preference 

of the alternatives according to each criterion. 4) Determination of the order of alternatives as 

a result of criteria priorities and preference degrees �$NWDü�HW�DO���������6DDW\�������� These four 

AHP stages are discussed in detail below. 

Step 1 (Displaying the criteria in a hierarchical structure) 

In this study, all criteria determined have been created as single-level criteria. In order 

to reach the final goal, six benefit criteria (n=6), whose details are given below, have been 

determined. 

Step 2 (Making pairwise comparisons between Criteria and Alternatives) 

In the second step, pairwise comparisons were made. A square matrix represents 

pairwise comparisons. The following standard AHP scale (Table 1) has been used for pairwise 

comparison. In our six-element (n=6) problem, n.(n-1)/2=15 pairwise comparisons have been 

made. These comparisons are shown in Table 2. 

The w1/w2 value shows which of the first or second criteria is more important than 

the other and what the degree of importance is, according to an upper purpose that is the basis 

for the user's decision. Values on the diagonal are one since each element has a comparison 

with itself. On the other hand, half of the matrix is the inverse of the other elements. For 

example, if w3/w2=5 (the first element is more important than the second element), it is clear 
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that w2/w3 =1/5. Since pairwise comparisons should be consistent, consistency analyses of 

all comparisons have been performed, and it has been shown in the result tables that they are 

FRQVLVWHQW��&RQVLVWHQF\�5DWLR�&5������ 

Table 1 
AHP Standard Scale 

Scale Definition Description 

1 Of equal 
importance 

The contribution of both elements to a higher level criterion/purpose 
is equal. 

3 Less 
important One element is slightly more important than the other element. 

5 Quite 
important One element is quietly more important than the other element. 

7 Very 
important One element is more important than the other element. 

9 Absolutely 
important 

One element has absolute superiority over the other element in terms 
of importance. 

2,4,6,8 Intermediate 
values 

It is used as an intermediate value when the above scales do not fully 
reflect the degree of importance between the two elements. 

Inverse 
Values 1/3, 1/5, 1/7 etc. These are the values that will be obtained when the order of the 

elements is changed. 

Table 2  
AHP Pairwise Comparison Matrix 

Criteria X1 X2 X3 X4 X5 X6 
X1 w1/w1 w1/w2 w1/w3 w1/w4 w1/w5 w1/w6 
X2 w2/w1 w2/w2 w2/w3 w2/w4 w2/w5 w2/w6 
X3 w3/w1 w3/w2 w3/w3 w3/w4 w3/w5 w3/w6 
X4 w4/w1 w4/w2 w4/w3 w4/w4 w4/w5 w4/w6 
X5 w5/w1 w5/w2 w5/w3 w5/w4 w5/w5 w5/w6 
X6 w6/w1 w6/w2 w6/w3 w6/w4 w6/w5 w6/w6 

The method of Saaty has been used in determining the values of the weights under 

error due to its advantages, such as detecting the degree of inconsistency in the evaluations. It 

is assumed that the decision-makers are completely consistent in their preferences and do not 

make mistakes. 

Step 3 (Determining the priorities of the criteria and the degree of preference of the alternatives 

according to each criterion) 

In determining the criteria prioritization and the preference values of the alternatives, 

the values in the matrix have been found by normalizing (Baird, 1989). The following 

expression is used in the normalization: 

ݓ ൌ
ೕ

σ ೕ
ೕసభ

       L ������«Q������������������������������������������               (1) 

In the formula ܽ is any value in the matrix in binary comparison and ܽ ൌ ͳȀ ܽ, ༄ij Ԗ 
A and ܽ ് λ. 
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Step 4 (Determination of the order of alternatives as a result of criteria priorities and preference 

degrees) 

At the last stage in AHP, the ranking of the alternatives has been determined by 

synthesizing the criteria priorities and preference values. The following formula is used for 

the ranking value of the first alternative (P: Global priorities of the criterion, A: Alternatives, 

a: Preference values of the alternatives according to the criteria): 

σ ܽଵ כ ܲ

ୀଵ                                                                           (2)  

The following Table 3 has been used to quantify the qualitative values. 

Table 3  
Quantification of Qualitative Values 

Scale Utility Cost 
9 Very High Very low 
7 High Low 
5 Middle Middle 
3 Low High 
1 Very low Very High 

AHP Model Solution Proposal 

Six of the mobile fitness applications which are at the top of the list in the USA in 2020 

and whose numerical criterion values are given below have been determined as alternatives 

to the decision problem and have been coded and included in the problem as A1, A2, A3, A4, 

A5, and A6. 

As the criteria of the decision problem, six criteria for mobile fitness applications are 

determined below. Since there is only one level in the problem, the local and global weights of 

the criteria are the same. Criteria;  

X1: 1HZ�,QVWDOOV��0���RIWHQ�UHIHUUHG�WR�DV�´GRZQORDGV�µ�WKLV�LV�WKH�QXPEHU�RI�QHZ�XVHUV�

who are downloading the app for the first time).  

X2: Average daily active users (K) (the number of users who opened the app at least 

once in the last 24 hours). 

X3: In-app Purchase Revenue (M) (the amount of revenue generated by users making 

purchases within the app).  

X4: IOS-Samsung compatible.  

X5: User-Friendly/Users can go at their own pace.  

X6: Flexibility with their schedule (Video Downloadable, Online-Offline). 

While the first three criteria contain quantitative values, the last three include 

qualitative values according to the decision makers' evaluations. The "Qualitative Values 
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Converted Decision Matrix" obtained after digitizing the qualitative values is given below in 

Table 4. 

Table 4  
Decision Matrix with Converted Qualitative Values 

Criteria/ Alternatives X1 X2 X3 X4 X5 X6 
A1 4.80 1500 4.4 7 7 7 
A2 3.40 500 5.8 7 9 7 
A3 3.40 520 4.5 7 9 9 
A4 2.90 290 4.4 5 7 7 
A5 2.80 650 4.5 7 7 7 
A6 2.70 410 4.2 7 5 5 

After the qualitative values have been converted to numerical values, all numerical 

values have been converted to a standard scale. In determining the criteria priorities and 

alternative preference values in AHP, the opinions of the experts who made the examination 

have been taken as a basis. 

In Table 5, column totals are presented for calculating the binary criteria weights by 

using the pairwise comparison of the criteria and the pairwise comparison matrix of the 

criteria. 

Table 5  
Binary Comparison of Criteria and Column Totals 

The Anorm matrix found by dividing each element by the column sum is presented in 
Table 6. 

Table 6  
Anorm Matrix 

Criteria X1 X2 X3 X4 X5 X6 

X1 0.085 0.148 0.071 0.053 0.114 0.098 
X2 0.028 0.049 0.035 0.032 0.029 0.055 
X3 0.169 0.012 0.141 0.080 0.171 0.164 
X4 0.254 0.247 0.282 0.159 0.229 0.123 
X5 0.042 0.099 0.047 0.040 0.057 0.070 
X6 0.423 0.444 0.424 0.637 0.400 0.491 

Criteria X1 X2 X3 X4 X5 X6 
X1 1 3 1/2 1/3 2 1/5 
X2 1/3 1 1/4 1/5 1/2 1/9 
X3 2 1/4 1 1/2 3 1/3 
X4 3 5 2 1 4 1/4 
X5 1/2 2 1/3 1/4 1 1/7 
X6 5 9 3 4 7 1 

Total 11.833 20.250 7.083 6.283 17.500 2.037 
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After the Anorm matrix, the weight matrix has obtained with the formula w(6) = ���
՜ஶ

ల
ల

  

for six criteria (k=6). In order for the weights of the binary comparison matrix with n=6 to be 

consistent, at least the nth power of the Anorm matrix must be taken. The A6e matrix is 

calculated and presented below: 

A6e=

ۏ
ێ
ێ
ێ
ێ
ۍ
ͲǤͲͺͺ͵ͷͻ ͲǤͲͺͺ͵ͳ
ͲǤͲͶ͵ ͲǤͲͶ͵ͳ���

ͲǤͲͺͺ͵ͷͻ ͲǤͲͺͺ͵͵
ͲǤͲͶ͵ ͲǤͲͶ͵ʹ���

ͲǤͲͺͺ͵ͷͻ ͲǤͲͺͺ͵ʹ
ͲǤͲͶ͵ͻ ͲǤͲͶ͵

ͲǤͳͶͲͳͲͶ ͲǤͳͶͲͳͲ
ͲǤͳͶͷ ͲǤͳͶͶ���

ͲǤͳͶͲͳͲͶ ͲǤͳͶͲͳͳ
ͲǤͳͶͶͺ ͲǤͳͶͶ͵���

ͲǤͳͶͲͳͲͶ ͲǤͳͶͲͳͲ
ͲǤͳͶͷ͵ ͲǤͳͶͷͷ

ͲǤͲͷͻͲͷ ͲǤͲͷͻͲ
ͲǤͶͻ͵Ͷͳͳ ͲǤͶͻ͵ͶͲͻ���

ͲǤͲͷͻͲͷ ͲǤͲͷͻͲͻ
ͲǤͶͻ͵ͶͳͶ ͲǤͶͻ͵ͶͲʹ���

ͲǤͲͷͻͲͷ ͲǤͲͷͻͲ
ͲǤͶͻ͵ͶͲͺ ͲǤͶͻ͵͵ͻͻے

ۑ
ۑ
ۑ
ۑ
ې

ۏ
ێ
ێ
ێ
ێ
ۍ
ͳ
ͳ
ͳ
ͳ
ͳ
ͳے
ۑ
ۑ
ۑ
ۑ
ې

=

ۏ
ێ
ێ
ێ
ێ
ۍ
ͲǤͷ͵Ͳͳ͵
ͲǤʹʹʹʹ
ͲǤͺͶͲ͵
ͳǤͲͶͺͶͻ
ͲǤ͵ͷ͵ͺ
ʹǤͻͲͶͶ͵ے

ۑ
ۑ
ۑ
ۑ
ې

 

Since eT.A6e = 6;  

It is obtained that w(6)=[ 0.08836   0.04377   0.14011   0.17475   0.05961   0.49341]. 

Consistency Test: 

A consistency test is performed to understand whether the w weight matrix is 

consistent. The Consistency Ratio (CR) is the ratio of the inconsistency index value (CI) to the 

random index value (RI). 

CR=ூ�ሺூ௦௦௧௬�ூௗ௫ሻ
ோூ�ሺோௗ�ூௗ௫ሻ

                                                                     (3) 

$� YDOXH� RI� &5����� LV� FRQVLGHUHG� DFFHSWDEOH� IRU� WKH� YDOLGLW\� RI� WKH� FRQVLVWHQF\� WHVW�

(Harker, 1987). 

Firstly, the Inconsistency Index (CI) must be calculated to calculate the CR. The CI 

defined by Satty (1977) by normalizing is calculated as follows: 

CI=୫ୟ୩ୱି୬
ሺ୬ିଵሻ

                                                                                                (4) 

In order to be able to calculate CI, ǌmaks is calculated with the help of the following 
formula. 

ǌmaks=
ଵ

σ ሺσ ܽݓȀݓ


ୀଵ ሻ

ୀଵ                                                                  (5) 

First, the AwT matrix is calculated. 

AwT=

ۏ
ێ
ێ
ێ
ێ
ۍ
ͲǤͷͷͺ
ͲǤʹʹͺʹ
ͲǤͷͺͶ͵
ͳǤ͵ͲͲ
ͲǤ͵ͷʹʹ
ʹǤͺͷͻے

ۑ
ۑ
ۑ
ۑ
ې

 

7KHQ��ǌmaks can be obtained as: 
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ǌmaks = (ଵ

)ቄǤହହ଼
Ǥ଼଼ଷ

 Ǥଶଶ଼ଶ
Ǥସଷ

 Ǥହ଼ସଷ
Ǥଵସଵଵ

 ଵǤଷ
Ǥଵସହ

 Ǥଷହଶଶ
Ǥହଽଵ

 ଶǤ଼ହଽ
Ǥସଽଷସଵ

ቅ=6.030376 

CI=୫ୟ୩ୱି୬
ሺ୬ିଵሻ

= Ǥଷଷି
ହ

ൌ ͲǤͲͲͲͷ� 

CR=ூ�ሺூ௦௦௧௬�ூௗ௫ሻ
ோூ�ሺோௗ�ூௗ௫ሻ

=Ǥହ�
ଵǤଶସ

ൌ ͲǤͲͲͶͺͻͻ    (for n=6, RI=1.24). 

6LQFH�&5�����LV�UHTXLUHG�WR�VD\�WKDW�WKH�PDWUL[�LV�FRQVLVWHQW��RXU�PDWUL[�FDQ�EH�VDLG�WR�

be highly consistent. The criteria weights are shown in Table 7 below. 

Table 7 
Criterion Weights 

Criteria Weights (࢝) 
X1 0.08836 
X2 0.04377 
X3 0.14011 
X4 0.17475 
X5 0.05961 
X6 0.49341 

After this stage, pairwise comparison matrixes showing the degree of preference for 

each criterion are given in Table 8. In addition, the consistency ratios of the comparison made 

according to each criterion are also given below the Table 8. 

Table 8 
Preference Values of Alternatives According to Each Criterion (X1, X2, X3, X4, X5 and X6) 

CRITERION A1 A2 A3 A4 A5 A6 PREFERENCE 
VALUE 

C
R

IT
ER

IO
N

-1
 A1 1 2 2 3 4 5 0.36035 

A2 1/2 1 1 2 3 4 0.19668 
A3 1/2 1 1 2 3 4 0.19668 
A4 1/3 1/2 1/2 1 2 3 0.11486 
A5 1/4 1/3 1/3 1/2 1 2 0.07612 
A6 1/5 1/4 1/4 1/3 1/2 1 0.05530 

CI: 0.01983 CR: 0.01599 

C
R

IT
ER

IO
N

-2
 A1 1 3 3 6 2 5 0.39258 

A2 1/3 1 1 3 1/2 2 0.12904 
A3 1/3 1 1 3 1/2 2 0.12904 
A4 1/6 1/3 1/3 1 1/3 1/2 0.05775 
A5 1/2 2 2 3 1 2 0.20948 
A6 1/5 1/2 1/2 2 1/2 1 0.08212 

CI: 0.02049 CR: 0.01652 

C
R

IT
ER

IO
N

-3
 A1 1 1/4 1/2 1 1/2 3 0.10018 

A2 4 1 3 4 3 6 0.42559 
A3 2 1/3 1 2 1 2 0.15479 
A4 1 1/4 1/2 1 1/2 3 0.10018 
A5 2 1/3 1 2 1 2 0.15479 
A6 1/3 1/6 1/2 1/3 1/2 1 0.06447 

CI: 0.04212 CR: 0.03397 
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Table 8 (Continued) 
CRITERION A1 A2 A3 A4 A5 A6 PREFERENCE 

VALUE 

C
R

IT
ER

IO
N

-4
 A1 1 1 1 2 1 1 0.18182 

A2 1 1 1 2 1 1 0.18182 
A3 1 1 1 2 1 1 0.18182 
A4 1/2 1/2 1/2 1 1/2 1/2 0.09091 
A5 1 1 1 2 1 1 0.18182 
A6 1 1 1 2 1 1 0.18182 

CI: 0.00000 CR: 0.00000 

C
R

IT
ER

IO
N

-5
 A1 1 1/2 1/2 1 1 2 0.13342 

A2 2 1 1 2 2 3 0.26084 
A3 2 1 1 2 2 3 0.26084 
A4 1 1/2 1/2 1 1 2 0.13342 
A5 1 1/2 1/2 1 1 2 0.13342 
A6 1/2 1/3 1/3 1/2 1/2 1 0.07805 

CI: 0.00335 CR: 0.00270 

C
R

IT
ER

IO
N

-6
 A1 1 1 1/2 1 1 2 0.15385 

A2 1 1 1/2 1 1 2 0.15385 
A3 2 2 1 2 2 4 0.30769 
A4 1 1 1/2 1 1 2 0.15385 
A5 1 1 1/2 1 1 2 0.15385 
A6 1/2 1/2 1/4 1/2 1/2 1 0.07692 

CI: 0.00000    CR: 0.00000 

As seen from the binary comparison matrices above, the consistency ratios of the six 

matrices (ܴܥభ ൌ ͲǤͲͳͷͻͻǡ మܴܥ ൌ ͲǤͲͳͷʹǡ యܴܥ� ൌ ͲǤͲ͵͵ͻǡ రܴܥ� ൌ ͲǤͲͲͲͲͲǡ ହܴܥ� ൌ

ͲǤͲͲʹͲǡ లܴܥ� ൌ ͲǤͲͲͲͲͲ��DUH�DOO�EHORZ�&5�����DQG� LW�FDQ�EH�VDLG� WKDW� WKH�FRPSDULVRQV�DUH�

extremely consistent. 

After the consistency analysis of the pairwise comparisons, in the final stage, the 

'combined decision matrix' used to synthesize the criteria priorities and the preference value 

of the alternatives according to each criterion is presented in Table 9. 

Table 9  
Combined Decision Matrix 

Criteria/ Alternatives X1 X2 X3 X4 X5 X6 

Criterion Weight 
(wj) 

0.08836 0.04377 0.14011 0.17475 0.05961 0.49341 

A1 0.36035 0.39258 0.10018 0.18182 0.13342 0.15385 

A2 0.19668 0.12904 0.42559 0.18182 0.26084 0.15385 

A3 0.19668 0.12904 0.15479 0.18182 0.26084 0.30769 

A4 0.11486 0.05775 0.10018 0.09091 0.13342 0.15385 

A5 0.07612 0.20948 0.15479 0.18182 0.13342 0.15385 

A6 0.05530 0.08212 0.06447 0.18182 0.07805 0.07692 
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The criteria weights (wj) in the decisionta matrix are taken from Table 7, and the 

preference values of the alternatives according to each criterion (ܽ: the value of the ith 

alternative according to the jth criterion) are taken from the values in Table 8. 

The total weight value (Ai) of each alternative equals the sum of the product of the 

preference value ܽ  of that alternative for the relevant criteria and the weight of the relevant 

criteria (wj) as given in the following formula. 

Ai=σ ܽ כ ݓ
ୀଵ      ༄i=������«������������������������            (6) 

In this context, the decision matrix prepared for the decision maker is presented in 

Table 10 below. 

Table 10  
Decision Matrix 

Criteria/ 
Alternatives X1 X2 X3 X4 X5 X6 

Total 
Weight Rank 

A1 0.03184 0.01718 0.01404 0.03177 0.00795 0.07591 0.17869 3 
A2 0.01738 0.00565 0.05963 0.03177 0.01555 0.07591 0.20588 2 
A3 0.01738 0.00565 0.02169 0.03177 0.01555 0.15182 0.24385 1 
A4 0.01015 0.00253 0.01404 0.01589 0.00795 0.07591 0.12646 5 
A5 0.00673 0.00917 0.02169 0.03177 0.00795 0.07591 0.15322 4 
A6 0.00489 0.00359 0.00903 0.03177 0.00465 0.03795 0.09189 6 

RESULTS 

The decision matrix, as a result of the comparisons that are considered to be consistent 

as a result of the consistency analysis, is presented in Table 10. When the results are examined, 

it is recommended that the user should choose the application coded with A3 according to the 

determined criteria and weights. According to the exact comparisons, it is seen that the A2 

application is the second, the A1 application is the third, the A5 application is the fourth, the 

A4 application is the fifth, and the A6 application is the sixth. In this model, the user can quickly 

analyze the changes in the decision matrix by changing the weights of the criteria. 

DISCUSSION 

The COVID-19 pandemic is rapidly changing consumer habits and reshaping the 

sports industry. While gyms are negatively affected by the pandemic due to the measures 

taken and customer preferences, marketers offering virtual application services constantly 

gain customers by increasing their sales volume. With unexpected situations like the Covid 

pandemic and ever-changing technology, the fitness industry is expected to keep up with the 

times and provide a more personalized approach to health. During and after the COVID-19 
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period, customers who find it dangerous to go to fitness centers have turned to virtual 

alternatives to applications. This situation has increased the diversity and use of mobile 

applications within the scope of fitness applications. In this study, determining which mobile 

applications should be chosen by the users and the features that should be developed in the 

mobile application by the service providers have been considered a decision problem and 

modeled with AHP, which is one of the Multi-criteria Decision-Making approaches. AHP 

analyzes complex problems in a hierarchical system. In order to enable the experts on the 

subject to participate effectively in decision problems, expert opinions have been taken as the 

basis for determining the preference values of the AHP criteria priorities and alternatives. One 

of the strengths of AHP is that it allows the conversion of qualitative variables into quantitative 

ones.  

CONCLUSION 

This study has converted qualitative variables into quantitative ones, apart from 

previous studies. In mobile fitness applications, six top-ranked applications in the USA have 

been coded and determined as alternatives to the decision problem. As the criteria of the 

problem, six criteria, three quantitative and three qualitative, have been taken as basis in line 

with the expert opinions. The proposed solution, modeled with AHP, has a modular structure 

that can be easily adapted in case of user preferences (criteria) changes and can flexibly update 

the model in case of an increase or decrease in alternatives. It has also been considered that the 

proposed model could provide users with quick decision support, as potential users to rarely 

can focus on the best results and seldom thoroughly examine the search results. In this context, 

it is evaluated which design features of mobile exercise development applications can affect 

the quality perception of the users and whether modelled the alternatives in the application 

stores match the criteria presented will affect the quality perception of the users. To survive in 

a competitive market, applications must dynamically adapt to needs. This will maintain 

existing customers, increase its popularity, and not only maintain existing customers, but also 

increase its popularity and bring in new customers. In this regard, the decision matrix made 

with AHP also contains important essential data in terms of regarding marketing strategies 

for marketers who develop mobile applications.  

The application developers can gain knowledge on the subject from the table 

presented, such as where they are in the market, how much importance the users give to any 

criteria, what criteria they should focus on in order to reach more customers in the market, etc. 

For example, although the pandemic is predicted to decrease in the following years, increasing 
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the offline features of the applications may be an essential strategy. Similarly, it is seen that 

among the important criteria for fitness enthusiasts are the ability to plan and monitor training 

programs through mobile applications and even to receive services at their own pace and a 

lower cost. Additionally, it will contribute to the marketing strategies by informing about the 

preference situations in case the criteria weights change dynamically or if new criteria are 

added. 

Although the effect of the pandemic decreased in 2021 and beyond, it is expected that 

most people will not return to their old habits in gyms, and it is evaluated that they will 

continue their mobile fitness and wellness applications. Mobile applications will also 

minimize the hygiene problems caused by the pandemic and ensure that users stay in shape 

with the movements they make at home. For this reason, there will inevitably be a significant 

change in the fitness industry, especially in mobile applications and their content. 

Acknowledgments 

No funding was received for the preparation of the submitted manuscript. 

Authors·�contributions  

Not applicable. 

Declaration of conflict interest  

The author has no conflicts of interest to declare. 

REFERENCES 

Agarwal, R., Ahuja, M., Carter, P. E., & Gans, M. (1998, September). Early and late adopters 
of IT innovations: extensions to innovation diffusion theory. In Proceedings of the 
DIGIT Conference (pp. 1-18). 

$NWDü��5���'RùDQD\�0� 0���*|NPHQ�<���*D]LEH\�<��DQG�7�UHQ��8����������6D\×VDO�NDUDU�YHUPH�
\|QWHPOHUL��%HWD�<D\×QODU×��úVWDQEXO� 

Alfaro, J., Ortiz, A., & Poler, R. (2007). Performance measurement system for business 
processes. Production Planning and Control, 18(8), 641-654. 
https://doi.org/10.1080/09537280701599772   

Ananthakrishnan, U. M., Chen, J., & Susarla, A. (2020). No Pain, No Gain: Examining the 
Digital Resilience of the Fitness Sector During the COVID-19 Pandemic. No Gain: 
Examining the Digital Resilience of the Fitness Sector During the COVID-19 Pandemic 
(November 30, 2020).  

https://doi.org/10.1080/09537280701599772


 
Multi-Criteria AHP for Mobile Fitness Applications        Ercan  

    
Pamukkale J Sport Sci, 14(1), 43-62, 2023 

59 

$QJRVWR��6���*DUFtD-)HUQiQGH]��-���9DODQWLQH��,���	�*ULPDOGL-Puyana, M. (2020). The intention 
to use fitness and physical activity apps: a systematic review. Sustainability, 12(16), 
6641. https://doi.org/10.3390/su12166641  

Apptopia (2023, March 7). Understanding the growth of mobile video, Retrieved from Future 
of Fitness (2).pdf (apptopia.com)  

Baird, B. F. (1989). Managerial decisions under uncertainty: An introduction to the analysis of decision 
making (Vol. 4). John Wiley & Sons. 

Berger, M. (2005). Upgrading the System of Innovation in Late-Industrialising Countries-The Role of 
Transnational Corporations in Thailand's Manufacturing Sector (Doctoral dissertation). 

Bondaronek, P., Alkhaldi, G., Slee, A., Hamilton, F. L., & Murray, E. (2018). Quality of publicly 
available physical activity apps: review and content analysis. JMIR mHealth and 
uHealth, 6(3), e9069. https://doi.org/10.2196/mhealth.9069    

Bounie, D., Camara, Y., & Galbraith, J. W. (2020). Consumers' Mobility, Expenditure and 
Online-Offline Substitution Response to COVID-19: Evidence from French 
Transaction Data. Available at SSRN 3588373. 

&DUOR��$��'���*KRPL��5��+���5HQQ��%��1���	�$UHiQ��3��$����������%\�WKH�QXPEHUs: ratings and 
utilization of behavioral health mobile applications. NPJ digital medicine, 2(1), 1-8. 
https://doi.org/10.1038/s41746-019-0129-6  

Ceballos, B., Lamata, M. T., & Pelta, D. A. (2016). A comparative analysis of multi-criteria 
decision-making methods. Progress in Artificial Intelligence, 5(4), 315-322. 

Cho, J., & Kim, S. (2020). Personal and social predictors of use and non-use of fitness/diet app: 
Application of Random Forest algorithm. Telematics and Informatics, 55, 101301. 
https://doi.org/10.1016/j.tele.2019.101301  

Devezas, T. (2020). The struggle SARS-CoV-2 vs. homo sapiens²Why the earth stood still, and 
how will it keep moving on?. Technological forecasting and social change, 160, 120264. 
https://doi.org/10.1016/j.techfore.2020.120264  

Ebrahimi, A., Mehdipoor, A., & Azmsha, T. (2015). Analysis locating sport gyms through 
geographical information system and AHP model (case study: Ahvaz 
city). International Journal of Sport Studies, 5(3), 333-340. 

*DOLQGR��1��0���6i��*��*��'��0���%DUERVD��/��8���3HUHLUD�� -��'��&��1���+HQULTXHV��$��+��%���	�
Barros, L. M. (2020). COVID-19 and digital technology: mobile applications available 
for download in smartphones.  https://doi.org/10.1590/1980-265X-TCE-2020-0150  

*�QHü�� 6�� ��������<HQLOLN� \D\×O×P×�� %LU� DUDüW×UPD� <D\×QODQPDP×ü�<�NVHN� /LVDQV�7H]L�� úVWDQEXO�
hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V�� úüOHWPH�$QDELOLP� 'DO×� úüOHWPH� <|QHWLPL� YH�
2UJDQL]DV\RQ�%LOLP�'DO×��úVWDQEXO� 

Greco, S. (1997). A new pcca method: Idra. European Journal of Operational Research, 98(3), 587-
601. https://doi.org/10.1016/S0377-2217(96)00022-7  

https://doi.org/10.3390/su12166641
https://engage.apptopia.com/hubfs/Future%20of%20Fitness%20(2).pdf
https://engage.apptopia.com/hubfs/Future%20of%20Fitness%20(2).pdf
https://doi.org/10.2196/mhealth.9069
https://doi.org/10.1038/s41746-019-0129-6
https://doi.org/10.1016/j.tele.2019.101301
https://doi.org/10.1016/j.techfore.2020.120264
https://doi.org/10.1590/1980-265X-TCE-2020-0150
https://doi.org/10.1016/S0377-2217(96)00022-7


 
Multi-Criteria AHP for Mobile Fitness Applications        Ercan  

    
Pamukkale J Sport Sci, 14(1), 43-62, 2023 

60 

Grundy, Q. H., Wang, Z., & Bero, L. A. (2016). Challenges in assessing mobile health app 
quality: a systematic review of prevalent and innovative methods. American journal of 
preventive medicine, 51(6), 1051-1059. https://doi.org/10.1016/j.amepre.2016.07.009  

Heidenreich, S., & Talke, K. (2020). Consequences of mandated usage of innovations in 
organizations: developing an innovation decision model of symbolic and forced 
adoption. AMS Review, 10(3), 279-298. https://doi.org/10.1007/s13162-020-00164-x  

Hermsen, S., Moons, J., Kerkhof, P., Wiekens, C., & De Groot, M. (2017). Determinants for 
sustained use of an activity tracker: observational study. JMIR mHealth and 
uHealth, 5(10), e164. https://doi.org/10.2196/mhealth.7311  

Ishizaka, A., & Nemery, P. (2013). Multi-criteria decision analysis: methods and software. John 
Wiley & Sons. 

Jones H., & Nikolaeva M. (2020). Contactless Payments Can Help Cut contagion: EU Banking 
Watchdog Reuters March 25. https://www.reuters.com/article/us-health-coronavirus-
eu-banks/contactless-payments-can-help-cut-contagion-eu-banking-watchdog-
idUSKBN21C1BL, Accessed 7th Mar 2023. 

.DYDN��%���6XQDRùOX��û��.���	�7DQHU��1����������<HQLOLùL�EHQLPVH\HQ�NDWHJRULOHULQLQ�E�W�QF�O�
YH� DQDOLWLN� G�ü�QPH� Do×V×QGDQ� IDUNO×O×NODU×� DN×OO×� WHOHIRQODU� LoLQ� ELU�
inceleme. PazarlDPD�YH�3D]DUODPD�$UDüW×UPDODU×�'HUJLVL, 10(20), 179-200. 

.QRWHN�,,��(��6���6FKRHQOH��5���'LHWULFK��$���.XHVWHU��.���0�OOHU��*���0\UVHWK��.��2��5���	�:HEHU��
M. (2020). Consumers and COVID-19: A real-time survey. Economic Commentary, 
(2020-08). https://doi.org/10.26509/frbc-ec-202008  

Lee, S. (2008). Sport sponsors' decision making in a global market: An application of Analytical 
Hierarchy Process (AHP). University of Minnesota. 

Lee, S., and Walsh, P. (2011). SWOT and AHP hybrid model for sport marketing outsourcing 
using a case of intercollegiate sport. Sport management review, 14(4), 361-369. 
https://doi.org/10.1016/j.smr.2010.12.003  

Lee, S., & Ross, S. D. (2012). Sport sponsorship decision making in a global market: An 
approach of Analytic Hierarchy Process (AHP). Sport, Business and Management: An 
International Journal.  https://doi.org/10.1108/20426781211243999 

Lee, S. M., & Trimi, S. (2021). Convergence innovation in the digital age and in the COVID-19 
pandemic crisis. Journal of Business Research, 123, 14-22. 
https://doi.org/10.1016/j.jbusres.2020.09.041  

Li, C., & Lalani, F. (2020, April). The COVID-19 pandemic has changed education forever. This is 
how. In World economic forum (Vol. 29). 

Liu, J., Liao, X., Huang, W., & Liao, X. (2019). Market segmentation: A multiple criteria 
approach combining preference analysis and segmentation decision. Omega, 83, 1-13. 
https://doi.org/10.1016/j.omega.2018.01.008  

https://doi.org/10.1016/j.amepre.2016.07.009
https://doi.org/10.1007/s13162-020-00164-x
https://doi.org/10.2196/mhealth.7311
https://www.reuters.com/article/us-health-coronavirus-eu-banks/contactless-payments-can-help-cut-contagion-eu-banking-watchdog-idUSKBN21C1BL
https://www.reuters.com/article/us-health-coronavirus-eu-banks/contactless-payments-can-help-cut-contagion-eu-banking-watchdog-idUSKBN21C1BL
https://www.reuters.com/article/us-health-coronavirus-eu-banks/contactless-payments-can-help-cut-contagion-eu-banking-watchdog-idUSKBN21C1BL
https://doi.org/10.26509/frbc-ec-202008
https://doi.org/10.1016/j.smr.2010.12.003
https://doi.org/10.1108/20426781211243999
https://doi.org/10.1016/j.jbusres.2020.09.041
https://doi.org/10.1016/j.omega.2018.01.008


 
Multi-Criteria AHP for Mobile Fitness Applications        Ercan  

    
Pamukkale J Sport Sci, 14(1), 43-62, 2023 

61 

Ludi, L., & Yao, L. (2015). Research on the Application of AHP in the Selection of the Leading 
Sport Industry in Shanxi Province. Bulletin of Sport Science and Technology, 02. 

Marjani, M. E., Mojahed, M., & Marjani, S. (2013, June). Usage of group AHP approach in sport 
shoes selection. In Proceedings of the 12 th International Symposium on the Analytic 
Hierarchy Process/Analytic Network Process (ISAHP) (pp. 23-26). 

McLean, G., Osei-Frimpong, K., Al-Nabhani, K., & Marriott, H. (2020). Examining consumer 
attitudes towards retailers'm-commerce mobile applications²An initial adoption vs. 
continuous use perspective. Journal of Business Research, 106, 139-157. 
https://doi.org/10.1016/j.jbusres.2019.08.032  

Moon, J., Choe, Y., & 6RQJ��+����������'HWHUPLQDQWV�RI�&RQVXPHUV·�2QOLQH�2IIOLQH�6KRSSLQJ�
Behaviours during the COVID-19 Pandemic. International Journal of Environmental 
Research and Public Health, 18(4), 1593. https://doi.org/10.3390/ijerph18041593  

Mirkazemi, S. A., Hemmatinesgad, M. A., Gholizadeh, M. H., & Ramazanian, M. R. (2009). 
Application of the analytic hierarchy process for the performance evaluation criteria 
of sport offices in universities. Brazilian Journal of Biomotricity, 3(4), 390-398. 

Moustakas, L., Szumilewicz, A., Mayo, X., Thienemann, E., & Grant, A. (2020). Foresight for 
the Fitness Sector: Results from a European Delphi Study and Its Relevance in the 
Time of COVID-19. International Journal of Environmental Research and Public 
Health, 17(23), 8941. https://doi.org/10.3390/ijerph17238941  

Nezad, S. S. A., & Damaneh, S. J. (2014). Identify and prioritize the criteria of performance 
evaluation of Iranian sport federation form expert point of view sing the AHP 
model. Sport Management Studies, 6(23), 179-192. 

1LVHO�� 6���	�g]GHPLU��0�� ��������$QDO\WLF� KLHUDUFK\�SURFHVV�	� DQDO\WLF�QHWZRUN�SURFHVV� LQ�
sport: A comprehensive literature review. International Journal of the Analytic Hierarchy 
Process, 8(3). https://doi.org/10.13033/ijahp.v8i3.448  

Nyenhuis, S. M., Greiwe, J., Zeiger, J. S., Nanda, A., & Cooke, A. (2020). Exercise and fitness in 
the age of social distancing during the COVID-19 pandemic. The Journal of Allergy and 
Clinical Immunology. In practice, 8(7), 2152. https://doi.org/10.1016/j.jaip.2020.04.039     

Park, M., Nepal, M. P., & Dulaimi, M. F. (2004). Dynamic modeling for construction 
innovation. Journal of Management in Engineering, 20(4), 170-177. 
https://doi.org/10.1061/(ASCE)0742-597X(2004)20:4(170)  

Parker, K., Uddin, R., Ridgers, N. D., Brown, H., Veitch, J., Salmon, J., ... & Arundell, L. (2021). 
7KH�8VH�RI�'LJLWDO�3ODWIRUPV�IRU�$GXOWV·�DQG�$GROHVFHQWV·�3K\VLFDO�$FWLYLW\�'XULQJ�
the COVID-19 Pandemic (Our Life at Home): Survey Study. Journal of Medical Internet 
research, 23(2), e23389. https://doi:10.2196/23389  

Ramdhan, R. M., & Hamdani, D. (2021). Designing a Mobile Application to Manage and 
Reduce Common Mental Health Problems During The COVID-���3DQGHP×F��IJISCS 
(International Journal of Information System and Computer Science), 5(1). 

https://doi.org/10.1016/j.jbusres.2019.08.032
https://doi.org/10.3390/ijerph18041593
https://doi.org/10.3390/ijerph17238941
https://doi.org/10.13033/ijahp.v8i3.448
https://doi.org/10.1016/j.jaip.2020.04.039
https://doi.org/10.1061/(ASCE)0742-597X(2004)20:4(170)
https://doi:10.2196/23389


 
Multi-Criteria AHP for Mobile Fitness Applications        Ercan  

    
Pamukkale J Sport Sci, 14(1), 43-62, 2023 

62 

Rogers, E. M. (1995). Diffusion of Innovations: modifications of a model for 
telecommunications. In Die diffusion von innovationen in der telekommunikation (pp. 25-
38). Springer, Berlin, Heidelberg.  

Roggeveen, A. L., & Sethuraman, R. (2020). How the COVID-19 pandemic may change the 
world of Retailing. Journal of Retailing, 96(2), 169. 
https://doi.org/10.1016/j.jretai.2020.04.002  

Rohm, A. J., Gao, T. T., Sultan, F., & Pagani, M. (2012). Brand in the hand: A cross-market 
investigation of consumer acceptance of mobile marketing. Business Horizons, 55(5), 
485-493. https://doi.org/10.1016/j.bushor.2012.05.004  

5R\��%���	�6ãRZLęVNL��5����������4XHVWLRQV�JXLGLQJ�WKH�FKRLFH�RI�D�PXOWLFULWHULD�GHFLVLRQ�DLGLQJ�
method. EURO Journal on Decision Processes, 1(1), 69-97.  
https://doi.org/10.1007/s40070-013-0004-7  

Saaty, T.L. (1980) The Analytic Hierarchy Process: Planning, Priority Setting, Resources Allocation. 
Mcgraw-Hill, New York. 

Saaty, T. L. (1994). How to make a decision: the analytic hierarchy process. Interfaces, 24(6), 19-
43. https://doi.org/10.1287/inte.24.6.19  

Saaty, T. L. (2000). Fundamentals of decision making and priority theory with the analytic hierarchy 
process (Vol. 6). RWS publications. 

Schiffman, L. G., & Kanuk, L. L. (2009). Consumer behavior. Harlow, England: Prentice Hall. 

Stauffer, B. (2020). What's the Difference between Online Learning and Distance Learning? 
Applied Educational Systems. 

7KRPSVRQ��:�� 5�� ��������:RUOGZLGH� VXUYH\� RI� ILWQHVV� WUHQGV� IRU� ������ZKDW·V� GULYLQJ� WKH�
market. ACSM's Health and Fitness Journal, 18(6), 8-17.  

Ueafuea, K., Boonnag, C., Sudhawiyangkul, T., Leelaarporn, P., Gulistan, A., Chen, W., & 
Piyayotai, S. (2020). Potential Applications of Mobile and Wearable Devices for 
Psychological Support During the COVID-19 Pandemic: A Review. IEEE Sensors 
Journal. https://doi.org/10.1109/JSEN.2020.3046259  

:ĈWUyEVNL��-���-DQNRZVNL��-���=LHPED��3���.DUF]PDUF]\N��$���	�=LRãR��0����������*HQHUDOLVHG�
framework for multi-criteria method selection. Omega, 86, 107-124. 
https://doi.org/10.1016/j.omega.2018.07.004  

Yang, Y., & Koenigstorfer, J. (2020). Determinants of physical activity maintenance during the 
COVID-19 pandemic: a focus on fitness apps. Translational Behavioral Medicine, 10(4), 
835-842. https://doi.org/10.1093/tbm/ibaa086  
https://doi.org/10.1093/tbm/ibaa086  

Zadeh, J. H. A., Mahdavi, S., Samadi, R., & Hesari, A. R. E. (2012). Analysis and Positioning of 
Sport Spaces using Geographic Information System (GIS) and Analytical Hierarchy 
Process (AHP) Case Study (Kahnuj City). International Journal of Social and Economic 
Research, 2(2), 382-391. https://doi.org/10.5958/j.2249-6270.2.2.032 

https://doi.org/10.1016/j.jretai.2020.04.002
https://doi.org/10.1016/j.bushor.2012.05.004
https://doi.org/10.1007/s40070-013-0004-7
https://doi.org/10.1287/inte.24.6.19
https://doi.org/10.1109/JSEN.2020.3046259
https://doi.org/10.1016/j.omega.2018.07.004
https://academic.oup.com/tbm/article/10/4/835/5905241
https://doi.org/10.1093/tbm/ibaa086
https://doi.org/10.5958/j.2249-6270.2.2.032


  

 
Citation: Osipov A., Orlova I., Ratmanskaya T. and Lepilina T. (2023). Effects of High-Intensity Interval Training Intervention on 
Physical Fitness and Body Mass Index of Overweight Primary Schoolchildren. Pamukkale Journal of Sport Sciences, 14(1), 63-82. 
doi.org/10.54141/psbd.1183798 �������7KH�$XWKRU�V��DYDLODEOH�RQOLQH�DW�https://dergipark.org.tr/en/pub/psbd . This is an Open 
Access article distributed under the terms of the Creative Commons Attribution 4.0 International License, CC BY 4.0 
(https://creativecommons.org/licenses/by/4.0/) 

63 

    doi.org/10.54141/psbd.1183798  

 
Research Article Pamukkale J Sport Sci, 14(1), 63-82, 2023 

 
Effects of High-Intensity Interval Training Intervention on 

Physical Fitness and Body Mass Index of Overweight Primary 
Schoolchildren 

 
Aleksander OSIPOV1  Irina ORLOVA2  Tatyana RATMANSKAYA3  Tatyana 

LEPILINA4  
1Department of Physical Education, Siberian Federal University, Krasnoyarsk, Russia. 
2Department of Human Anatomy, Voino-Yasenetsky Krasnoyarsk State Medical University, Krasnoyarsk, Russia. 
3Department of Physical Education, Siberian Federal University, Krasnoyarsk, Russia. 
4Department of Physical Education, Reshetnev Siberian State University Science and Technology, Krasnoyarsk, Russia. 

 
                               ABSTRACT 
Keywords 

Boys,  
Curriculum PE,  

Fitness performance,  
HIIT, 

Overweight prevention 
 
 
 

Article History 
Received 06 October 2022 

Revised 18 December 2022 
Accepted 16 January 2023  

Available Online 27 April 2023 
 
 
 

 
* Corresponding Author: 

Aleksander OSIPOV  
E-mail Address: 
ale44132272@ya.ru 

 Being overweight has serious health consequences for schoolchildren. 
Schools use different physical education (PE) programs for obesity 
prevention in children, but the overall positive impact of school-based 
interventions is questionable. This scientific work investigated the effects of 
high-intensity interval training (HIIT) intervention on physical fitness 
performance and body mass index (BMI) of overweight primary 
schoolchildren (seven years old males). Sixty-four boys, who had 
overweight, participated in this study. All participants practiced 44 PE 
classes. Control group (G1; n=32; mean age: ����������\HDUV��PHDQ�KHLJKW: 
������������ FP�� PHDQ� ERG\� PDVV: ����������� NJ�� PHDQ� %0,: ������������
performed curriculum PE during the investigation. The experimental group 
(G2; n=32; mean age: ����������\HDUV��PHDQ�KHLJKW: ������������FP��PHDQ�
body mass: �����������NJ��PHDQ�%0,: ������������SHUIRUPHG�VL[WHHQ-week 
HIIT intervention in PE classes. Participants' height, weight, BMI, and 
physical fitness: push-up test, running sprint test, standing long jump test 
(SLJ), seat-and-reach test (SRT), and six-minute walk test (6MWT) were 
assessed in pre- and post-PE intervention. There were significant (p<0.05) 
differences between both groups in fitness tests and BMI values in the post-
intervention period. Participants (G2), who practiced HIIT intervention, 
demonstrated a higher value in fitness performance tests, except for SRT. 
Children (G2) demonstrated significant (p< 0.05) lower values of BMI in the 
post-intervention period. A sixteen-week HIIT intervention in PE classes is 
effective in increasing of fitness performance and decrease of BMI in 
overweight primary schoolchildren. Incorporating different HIIT in the PE 
curriculum could be effective part of overweight prevention in primary 
schoolchildren. 
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INTRODUCTION 

Today childhood overweight and obese are growing worldwide health problems 

(Barros et al., 2022; Ijaz et al., 2021; Wu et al., 2021). Angawi and Gassy (2021) estimated that 

about 155 million children are overweight globally. It's known that being overweight or obese 

has serious health consequences, especially for modern children. Smajic et al. (2018) reported 

that an inactive childhood can pose a severe hazard to health when the child turns into 

adulthood. Investigators confirmed the association between physical activity (PA) risk 

behaviours in children (Vukelja et al., ������ DQG� RYHUZHLJKW� �0LODQRYLþ� HW� DO�, 2021). 

Lambrinou et al. (2020) reported the significant increase in the prevalence of obesity and the 

serious public health consequences of childhood overweight and obese is considered one of 

the most critical public health challenges. In this regard, new qualified/accurate investigations 

into pediatric obesity are needed (McKenzie & Baard, 2014). Experts point to the need to 

improve the quality of research related to the problem of childhood obesity. Park et al. (2017) 

insists on the need to seek diversity in terms of research participants, interventions, research 

procedures, and evaluation methods, along with overall quality improvement in research 

methodology.  Nagovitsyn et al. (2021) recommend using BMI as an objective parameter for 

assessing the body mass of schoolchildren. Schwarzfischer et al. (2017) indicated that BMI 

standards are reliably related to the objectively measured PA level in this population.  

It's known that primary and secondary schools are considered essential setting for 

general intervening in children's overweight/obesity-related behavior. Investigators point out 

several important reasons for successful intervention: available compulsory primary school 

education for all children; all schools offer curriculum PE and provide another opportunity 

for different PA and sports activities; all schools offer a structured educational environment 

where various interventions can be easily applied and, i.e. (Lambrinou et al., 2020; Pechertseva 

& Tanaeva, 2021). Lynch et al. (2017) reported that quality PE in primary school is a 

prerequisite for children's well-being. At this age, serious health threats are known (Oral et al., 

2019). Main reasons: increasing levels of urbanization (Melnik, 2018), irrational nutrition 

(Podrigalo et al., 2020), and lack of daily PA in schoolchildren (Sgro et al., 2019). Today, schools 

use different programs for obesity prevention in children, but the overall positive impact of 

school-based interventions, including other PE interventions, is questionable. Their serious 

problems of increasing body weight and developing obesity in primary schoolchildren were 

identified (Soler-/DQDJUiQ� & &DVWDxHGD-9i]TXH], 2017). About 20-25% of primary 

schoolchildren today are overweight or obese (Karki et al., 2019; Milasinovic et al., 2019). 
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Castro et al. (2018) reported that the high prevalence of overweight/obesity in childhood 

underscores the need for effective intervention programs capable of reversing this problematic 

situation. Lee et al. (2006) recommend encouraging children to perform physical exercises to 

prevent childhood obesity actively. Drenowatz et al. (2021) reported considerable and accurate 

evidence for beneficial associations of fitness profile and motor competence with body weight 

in schoolchildren and adolescents.  

Preventing obesity requires preschool and primary schoolchildren to do 60-120 

minutes of moderate to vigorous physical activity daily (Fernandez-Valero et al., 2021; 

Mischenko et al., 2021; Sember et al., 2018). Insufficient PA level in schoolchildren leads to a 

violation of the body's adaptation mechanisms. It reduces the various indicators of their 

physical fitness profile and motor competence. Casolo et al. (2019) indicate that primary 

schoolchildren have a sufficient level of PA in between lessons. Health/education 

professionals need to identify optimal ways to increase the level of PA of schoolchildren in PE 

classes. PE programs for current schoolchildren should increase children's motor mode to 

improve their physical condition (Moskalenko et al., 2020). Professionals recommend using 

various ball games, particularly football (Machado et al., 2018) and volleyball (Nagovitsyn et 

al., 2020), in the curriculum PE of schoolchildren. Romanov et al. (2017) reported that basic 

curriculum PE programs for primary schoolchildren in Russian Federation allocate more than 

half of the total time to motor and sports games. However, simply increasing the volume of 

play activity for schoolchildren does not guarantee positive results in the fight against 

overweight and prevention of childhood overweight. In this case, it is necessary to monitor 

the dynamics of BMI and the level of PA among schoolchildren. Bodnar et al. (2018) 

UHFRPPHQG� VROYLQJ� WKLV� SUREOHP�XVLQJ� DFFRUGLQJ� WR� WKH� VFKRROFKLOGUHQ·V� KHDOWK� VWDWXV�3(�

methods.  

Investigators reported that increasing childhood obesity prevalence has shifted the 

FODVVLILFDWLRQ�RI�KHDOWK\�ILWQHVV��ZLWK�¶XQGHUILW·�DV�QRUPDO�IRU�VFKRROFKLOGUHQ��<LS�HW�DO�, 2022). 

Health professionals are defined the physical fitness of schoolchildren as the body's condition 

resulting from a lifestyle that includes muscle strength, muscle endurance, cardiorespiratory 

fitness, flexibility, and maintaining an ideal BMI. These parameters are important indicators 

RI� FKLOGUHQ·V�KHDOWK�� DV�DQ� LQWHJUDWHG�PHDVXUH�of the body's ability to perform regular PA. 

Physicians & investigators founded strong links between physical fitness and BMI status in 

schoolchildren, in which a high BMI may have a negative impact on some measures of physical 

fitness of children (Yi et al., 2019).  
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Scientists & health professionals emphasize the need to use special PA sessions of 

sufficient duration and frequency (at least three sessions per week) in PE of schoolchildren 

(Albuquerque et al., 2018). Travill and Wildschutt (2019) reported the lack of intensive PA 

sessions in PE among most of schoolchildren. Scientists, health professionals & physicians 

indicated that the insufficient level of development of important physical qualities: speed-

power (Orlova et al., 2019; Polevoy, 2020), strength (Iermakov et al., 2020; Khudolii et al., 2019), 

and coordination abilities (Polevoy, 2020; Snigur, 2017) of preschoolers and primary 

schoolchildren aged six and eight years. Health/educational professionals & physicians 

reported the need to use special PE methods to ensure the harmonious physical development 

of children. These PE methods should have a diverse motor and speed-power basis (Orlova et 

al., 2019; Osipov et al., 2021). On the other hand, Thomaidou et al. (2021) state that creative 

dance-based movements and different creative movement PE programs may substantially 

ERRVW�FKLOGUHQ·V�FUHDWLYH�SRWHQWLDO�EXW�GRQ
W�SURYLGH�FKLOGUHQ�ZLWK�HQRXJK�RSSRUWXQLWLHV�WR�

develop a wide range of their motor competence and motor skills. There is scientific 

knowledge that recommends using functional strength training in PE of adolescents who have 

overweight (Volkova et al., 2018). There is evidence of positive use of high-intensity interval 

WUDLQLQJ� �+,,7�� SURJUDPV� LQ� 3(� IRU� VFKRROFKLOGUHQ� ZLWK� REHVLW\� �&YHWNRYLþ� Ht al., 2018). 

Espinoza-Silva et al. (2019) reported that HIIT interventions caused significant improvements 

in the cardiorespiratory capacity and BMI levels of overweight/obese schoolchildren 

(Espinoza-Silva et al., 2019). However, the majority of positive results in schoolchildren aged 

nine and eleven years were found (Delgado-Floody et al., 2018). Krivolapchuk and Chernova 

(2018) reported of the positive impact of high-intensity training in PE on preschool children 

aged five and six years. Unfortunately, there was no found full and robust knowledge about 

effective PE programs based on motor and speed-power training for seven years old primary 

schoolchildren with overweight. 

The scientific review suggested a lack of knowledge about PE training programs (based 

on motor and speed-power training) for overweight primary schoolchildren (seven years old 

males). This scientific work investigated the effects of HIIT intervention on physical fitness 

performance and BMI of overweight primary schoolchildren. It was hypothesized that this 

specific HIIT intervention would confer greater improvements in physical fitness and 

correcting of BMI of overweight primary schoolchildren than curriculum PE. 

 

 

 



 
Motor Training for Overweight Schoolchildren        Osipov, Orlova, Ratmanskaya and Lepilina  

    
Pamukkale J Sport Sci, 14(1), 63-82, 2023 

67 

METHODS 

Study Group 

Sixty-four primary schoolchildren (boys), who had overweight, participated in this 

study. Study participation was voluntary. All participants were selected from the four primary 

classes in two public primary schools, which had a united location and infrastructure 

(including school gyms). The overall inclusion criteria for all participants were: A) medical 

TXDOLÀFDWLRQ� IRU� 3(� FODVVHV�� %�� VXEMHFW� DJH� seven years old; C) overweight (excess of BMI 

standards for this population). The overweight equivalent to BMI of 17.3-22.0 kg/m2 at seven 

years old male (World Health Organization BMI for age: five to nineteen years). We confirm 

that all scientific ethical principles were observed in full. Firstly, all children's parents and 

primary school administrators were previously informed of the main purposes of the 

investigation, associated positive benefits, experimental procedures and tests, and future 

scientific potential. Secondly, informed consent from all parents and primary school 

administrators to conduct research and publish the results were received before the PE 

intervention period. Thirdly, this scientific work was implemented after approval by the 

university ethics committee SibFU (Institute of Physical Culture, Sport and Tourism, Protocol 

no. 18/2021) following the Helsinki declaration for scientific research with humans. 

Data Collection Tools 

The overall duration of this investigation conducted about sixteen week (September²

December 2021). All children were randomly formed into two equal study groups as control 

group (G1) and experimental group (G2). Both groups had similar anthropometric and body 

mass characteristics. Children (G1) had mean age: ����������\HDUV��PHDQ�KHLJKW: ������������

cm; mean body mass: ����������� NJ��PHDQ� %0,: ������������ &KLOGUHQ� �*�) had mean age: 

���������� \HDUV��PHDQ�KHLJKW: ������������ FP��PHDQ�ERG\�PDVV: ����������� NJ��PHDQ�%0,: 

������������)RXU�SULPDU\�FODVVHV� �$��%��&��'��SDUWLFLSDWHG� LQ� WKLV� VWXG\��EXW� WKH�QXPEHU�RI�

participants from each class was not equal. Twelve boys from FODVV�©$ª��QLQH�ER\V�IURP�FODVV�

©ǰª��VHYHQ�ER\V�IURP�FODVV�©&ª��DQG�IRXU�ER\V�IURP�FODVV�©'ª�ZHUH�LQFOXGHG�LQ�WKH�FRQWURO�

JURXS��6HYHQ�ER\V�IURP�FODVV�©$ª��WHQ�ER\V�IURP�FODVV�©ǰª��VL[�ER\V�IURP�WKH�FODVV�©&ª��DQG�

QLQH�ER\V�IURP�FODVV�©'ª�ZHUH�LQFOXGHG�LQ�the experimental group.  

All children participated in regular 45-minute PE classes conducted by qualified PE 

teachers three times a week. These PE classes were held on Mondays, Thursdays, and 

Saturdays from 11.00 a.m. to 11.45 a.m. at a school gym (except for school holidays for children 

² one week in October 2021). In total, 44 PE classes (1980 min) were held. All participants 
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started and completed this study; however, not all participants visited the full PE classes due 

to respiratory diseases (six participants [G-1] and four participants [G-2] missed from 7 to 10 

days, and four participants [G-1] and five participants [G-2] missed from 10 to 14 days during 

the study).  

The control group (n=32) practiced adequate warm-up (walk in place - 30-40 sec, look 

arounds, arm circles, high reaches, toe touches, side bends, hand claps, knee raises, lateral step 

reach, ski hops, hip swirls (the duration of each exercise ranged between 12 and 16 reps), jog 

in place - 30-40 sec) and cool-down (walk in place - 30-40 sec, side stretch reach up, reach up, 

but don't jump up, ground down, touch your toes, butterfly stretch, quad stretch, calf stretch. 

The duration of each exercise ranged between 45 and 60 sec); athletics (running and hopping), 

gymnastics (individual balance, partner balances, shoulder rolls, circle rolls, rotation, and 

jumping), and different motor and sports games during these PE classes. Motor and sports 

games are based on different movements with a ball (play in football, handball, and other 

plays). Experimental group (n=32) practiced adequate warm-up and cool-down, running, 

hopping, gymnastics exercises, and HIIT exercises instead of sport plays.  

The sixteen-week HIIT intervention for the experimental group (G2) was programmed 

in duration and intensity following scientists' & health professionals' recommendations 

regarding HIIT in healthy and overweight/obese schoolchildren (&YHWNRYLþ� HW� DO��� ������

Delgado-Floody et al., 2018; Eddolls et al., 2017; Espinoza-Silva et al., 2019). The intervention 

program had simple high intensity exercises, with the development of basic motor skills, as 

the main strategy. The exercises lasted 30 sec to 45 sec, with a recovery time of 20 sec to 30 sec, 

ZRUNLQJ�SURJUHVVLYHO\�RYHU�D�SHULRG�RI���ï���PLQ�RI�HDFK�3(�FODVV��7KH�WUDLQLQJ�SURJUDP�KDG��

sprints of 10 m to 20 m; Push-ups; Bench step-ups: step-ups onto a low bench (15-20 cm); Crab 

walks and Crab toe touches; Inchworms; Dynamic Planks; Burpees. Every HIIT physical 

exertion was monitored during the investigation. Participants (G2) used heart rate monitors 

Polar H9 (China) to gather heart rate data while performing intensive physical exceptions. The 

values of mean heart rate used in HIIT were determined based on data from the assessment 

and monitoring of submaximal exercise-induced changes in the cardiovascular system of 

children (Jankowski et al., 2015; Van Camp et al., 2022). In our case, the target pulse rate zone 

for seven years old males with overweight to improve fitness is 145 to 175 beats per min.  

The overall knowledge about HIIT and curriculum training programs in PE classes is 

outlined in Table 1.  
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Table 1 
Training PE Program for All Participants During the Investigation (September² December 
2021) 

Training program (45 min) 
G-1 (n=32) G-2 (n=32) 

Common Warm-up (5-8 min) Common Warm-up (5-8 min) 

Common Gymnastics (5-10 min) Common Gymnastics (5-10 min) 

Athletics (5-10 min) HIIT (15-20 min) 

Motor and sports games (10-15 min) Sprints (10-20 m) ² 2 min; Rest ² 30 sec; Push-
ups ² 30 sec; Step-ups onto a low bench (15-20 

cm) ² 2.5 min; Rest ² 30 sec; Crab walks ² 2 min; 
Rest ² 30 sec; Burpees ² 1 min; Rest ² 30 sec; 

Step-ups onto a low bench (15-20 cm) ² 2.5 min; 
Rest ² 30 sec; Inchworms ² 1.5-2 min; Rest ² 30 
sec; Dynamic Planks ² 1.5-2 min; Rest ² 30 sec. 

Common Cool-down (5-7 min) Common Cool-down (5-7 min) 
G-1: Control Group 
G-2: Experimental Group 
HIIT: High-intensity interval training 

Data Collection Procedure 

Simple and good reliability and validity measurements of the physical fitness 

performance of participants were used. The variables (fitness tests) for this study were selected 

according to scientists' recommendations who studied the physical fitness performance of 

seven years old males. Well known that the normative values of physical fitness (muscle 

strength, muscle endurance, cardiorespiratory fitness, and flexibility) and BMI are essential 

references for monitoring the fitness data from schoolchildren. Esmaeilzadeh (2012) 

recommend standing long jump (SLJ), 30-meter sprint, and push-ups, for the examine the 

differences in physical fitness among seven to eleven years old males with varying BMI. Yip 

et al. (2022) recommend the 6-minute walk test (6MWT) to examine exercise tolerance and 

endurance and the sit-and-reach test (SRT) to examine of the flexibility of the lower back and 

hamstring muscles for six to seventeen years old males with varying BMI. 

Before fitness tests assessments, all participants performed a special warm-up guided 

by two PE teachers, which consisted of walking and jogging followed by joint exercises (10-15 

min). After detailed familiarization (full verbal instruction, high-quality visual demonstration, 

and quality performing one trial depending on test requirements), participating children used 

the test procedures. All children completed the test procedures twice (the overall interval 

between test procedures was sixteen-week). Four qualified test rates performed the test 

procedures. All test rates were qualified PE teachers.  
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The push-up test (measurement of upper-body endurance). The correct push-up 

version (McManis et al., 2000) was explained and demonstrated to all participants. Only 

correctly performed push-ups were counted in this test. The total number of correctly 

performed push-ups was measured for the analysis.  

The standing long jump test (SLJ) is widely applied to assess lower body strength. The 

correct SLJ version (Espinosa-6iQFKH], 2017) was explained and demonstrated to all 

participants. Three attempts are allowed for each participant. Recorded the longest distance 

jumped in best attempting. 

The running sprint test (30 m) with standing start (measurement maximum sprint 

speed). This speed test requires the participant to sprint as fast as possible, over 30 m. The 

correct sprint test version (Castro-3LxHUR�HW�DO�, 2010) was explained and demonstrated to all 

participants. To measure the exact time of participants, a mechanical stopwatch SOPpr-2a 

�5XVVLD��ZLWK�WKH�DFFXUDF\�RI�������VHF�SHU����PLQ�ZDV�XVHG��$Q�DFFXUDWH�WLPH�RI����P�UXQ�WLPH�

was measured for the analysis.  

The 6-minute walk test (6MWT) is the most commonly used and well-established test 

to measure functional exercise capacity. The 6MWT was conducted according to standardized 

test protocol described by scientific works (Klepper & Muir, 2011; g]FDQ�.DKUDPDQ�HW�DO�, 

2019). Standard 6MWT version was explained and demonstrated to all participants. In this 

case, there was no warm-up before the test procedure. Mechanical stopwatch SOPpr-2a 

�5XVVLD��ZLWK�DQ�DFFXUDF\�RI�������VHF�SHU����PLQ�ZDV�SHUIRUPHG�WR�PHDVXUH�RI�H[DFW�WLPH�RI�

participants. The accurate time of 6MWT performance for each participant was recorded.  

The seat-and-reach test (SRT) is used to evaluate flexibility of the low back and 

hamstring muscles. The standard SRT version (Cornbleet & Woolsey, 1996) was explained and 

demonstrated to all participants. The SRT score (in cm) was recorded and used for analysis.  

BMI calculator. The participants' height and weight indicators were measured for the 

BMI calculation procedure. Standard procedures for weight and height measurements for 

children (Lionti et al., 2013) were performed twice during the investigation (September and 

December 2021). For these procedures, the electronic weighing scale (Tanita BC-730, China) 

and certified stadiometer (Seca 264 Wall Mounted Wireless 360, Germany) were used. BMI 

(kg/m2) indicators were calculated from estimates of heights and weights. The participants' 

BMI (normal weight or overweight) was assessed with World Health Organization (WHO) 

BMI standards for this population. Normal weight equivalent to BMI 13.2-17.2 kg/m2 at seven 

years old male; overweight equivalent to BMI 17.3-22.0 kg/m2 at seven years old male (WHO 

BMI for age: five to nineteen years). 
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Data Analysis 

Data analysis was performed with the statistical program ² IBM SPSS Statistics for 

Windows 20.0 (Armonk, NY: IBM &RUS����$OO�FROOHFWHG�GDWD�DUH�SUHVHQWHG�DV�PHDQV���VWDQGDUG�

GHYLDWLRQV� �0HDQV� �� 6'��� 7KH� GLVWULEXWLRQ� RI� HDFK� YDULDEOH� ZDV� H[DPLQHG� XVLQJ� WKH�

Kolmogorov-Smirnov normality test. Homoscedasticity of variance was verified with the 

Levene's test. All variables presented normal distribution. The independent t-test to compare 

differences between groups for examined variables, and a dependent t-test for pre-test and 

post-test differences for examined variables in each group, were applied. Complementarily, 

Cohen's d effect size (ES) was calculated, using Hopkins' spreadsheets (Hopkins et al., 2009). 

For this investigation, the level of significance was set at p<0.05. 

RESULTS 

We found that there were no significant differences between both groups in variables 

of fitness tests and BMI status in the pre-intervention period (September 2021). There were 

trivial (ES < 0.20) magnitude in fitness tests and small (ES ² 0.20-0.59) magnitude in the 

measurement of BMI between groups. 

The dependent t-test demonstrated that there were significant (p<0.05) differences 

between all pre- and post-intervention variables in favor of the post-intervention variables for 

each group. Both groups significantly (p<0.05) improved their level of physical fitness and 

decreased BMI status during the intervention. The independent t-test demonstrated that there 

were significant (p<0.05) differences between both groups in values of fitness tests and BMI 

status in the post-HIIT period (December 2021) in favor of the experimental group (G-2). 

Participants (G-2), who performed HIIT in PE, demonstrated a higher value of physical 

performance in fitness tests, except for SRT. Also, these children demonstrated significant 

(p<0.05) lower values in the measurement of BMI. There were small (ES ² 0.20-0.59) magnitude 

in sprint and 6MWT tests, moderate (ES ² 0.60-1.19) magnitude between groups in push-up 

and SLJ tests, and BMI measurement. There was a trivial (ES < 0.20) magnitude between 

groups in the measurement of SRT. The overall information about participants' values of 

fitness performance and BMI status in the investigation period is presented in Table 2. 
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Table 2  
The Overall Findings in Participants' Values of Physical Fitness and BMI During the 
Investigation Period 

Tests G-1 G-2 p < ES 
Pre-intervention period (September 2021) 

Push-up ���������� ���������� 0.441 0.015 
Sprint ² 30 m (sec) ��������� ��������� 0.293 0.052 

6MWT (m) ������������� ������������� 0.233 0.118 
SLJ (cm) ������������ ������������ 0.301 0.084 
SRT (cm) ���������� ���������� 0.494 0.002 

BMI ���������� ���������� 0.091 0.231 

Post-intervention period (December 2021) 

Push-up ���������� ����������  0.028* 0.640 
Sprint ² 30 m (sec) ��������� ���������  0.043* 0.570 

6MWT (m) ������������� �������������  0.046* 0.559 
SLJ (cm) ������������ ������������  0.033* 0.611 
SRT (cm) ���������� ���������� 0.344 0.065 

BMI ���������� ����������   0.012* 0.872 
p: independent-samples t-test 
*: statistically significant 
ES: effect size (magnitude of association between the variables) 

DISCUSSION 

This scientific work investigated the effects of HIIT in PE classes on fitness performance 

and BMI of overweight primary schoolchildren (seven years old males). We investigated those 

participants (G-2), who performed HIIT in PE classes, demonstrated a significant (p<0.05) 

higher values in fitness performance, excluding flexibility (SRT), and significant (p<0.05) 

lower value in BMI status, compared to participants (G-1), who performed curriculum PE. 

These positive findings corroborate the hypothesis that HIIT would confer greater 

improvements in fitness and correct of BMI status of overweight primary schoolchildren, than 

curriculum PE. The practical importance of scientific data obtained in this scientific work is 

accurate knowledge about the strong positive effects of HIIT intervention in PE classes, for 

improving physical fitness and BMI correcting in primary schoolchildren (seven years old 

males) with overweight. This investigation complements the topical scientific knowledge 

about the effects of HIIT on fitness performance and BMI status of overweight seven years old 

males.  

In current, an increasing number of scientific studies have investigated the possible 

relationship between overweight/obesity and motor competence, physical fitness 

performance, and the level of adherence to participation in regular PA during primary 

schoolchildren. Topical scientific works found a positive association between better physical 
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fitness performance and participation in regular PA, including curriculum PE in 

schoolchildren (Barros et al., 2022; Drenowatz et al., 2021). Wu et al. (2021) reported that motor 

fitness performance in primary schoolchildren comprises several components of physical 

fitness, including speed, strength, flexibility, and agility, that is associated with the 

development of motor skills and enhanced performance in sports activity in schoolchildren 

aged seven to ten years. Also, it was found that a strong association between motor fitness 

performance and PA that increases gradually during childhood and adolescence and is 

mediated by physical fitness, perceived physical exercise ability, and obesity. However, the 

overall proficiency of motor fitness performance in primary schoolchildren has been found to 

be insufficient. Hardy et al. (2013) reported that the prevalence of motor fitness mastery among 

primary schoolchildren was rarely above 50% during 13 years of school-based surveys. 

6NRZURęVNL�HW�DO���������UHSRUWHG�WKDW�VWDQGDUG�FXUULFXOXP�3(�FODVVHV�SURYHG�WR�EH�LQVXIILFLHQW�

for the successful development of gross motor skills of primary schoolchildren, especially for 

boys. Scientists indicate that a possible motor skill proficiency barrier exists already in seven 

to ten years old primary schoolchildren. The uninterrupted development of motor fitness and 

physical fitness performance is crucially important for supporting the promotion of regular 

PA and successful motor skill development in healthy primary schoolchildren (Wu et al., 

2021). Our investigation suggested that HIIT in PE can have strong positive effects on fitness 

performance (including muscle strength, speed, and cardiorespiratory fitness) and BMI in 

overweight schoolchildren (seven years old males). In this case, our investigation corresponds 

to general scientific trends in the successful development of motor skills and motor fitness 

mastery among primary schoolchildren. 

Angawi and Gassy (2021) reported that preventing childhood overweight/obesity 

interventions to manage weight gain in school settings had various positive and insignificant 

findings. The majority of interventions that emphasized PA, documented favorable findings. 

Those PA interventions were associated with a greater percentage of moderate-to-vigorous 

and vigorous PA daily. The PA interventions encouraged regular PA for > 60 min in a day, 

were also associated with a significant reduction in BMI, with the greatest effect sizes in 

overweight/obese children. It can be concluded that vigorous PA is a necessary condition for 

VXFFHVV�LQ�SUHYHQWLQJ�FKLOGKRRG�REHVLW\��&YHWNRYLþ�HW�DO���������VWDWH�WKDW�GHILQHG�W\SHV�RI�3$��

recreational football and HIIT sessions elicited improvements in muscular and 

cardiorespiratory fitness performance in schoolchildren, who performed this training in PE. 

In contrast, schoolchildren, who performed only curriculum PE, increased BMI, body mass, 

and fat mass. The positive findings of HIIT interventions to correct body mass and improve 
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the cardiorespiratory capacity of overweight/obese children are presented in scientific 

literature. Investigators state the significant positive impact of the 28-week HIIT protocol on 

physical fitness performance and BMI of schoolchildren (Delgado-Floody et al., 2018). 

Scientists found that a 28-week HIIT intervention improved the anthropometric and 

cardiovascular parameters of schoolchildren. Also, this HIIT intervention applied in the school 

PE allowed for reducing the proportion of obese schoolchildren (Espinoza-Silva et al., 2019). 

However, most positive findings were obtained in nine to eleven years old children and older. 

Our investigation suggested the strong positive impact of sixteen-week HIIT on fitness 

performance and correction of BMI in boys (seven years old schoolchildren) with overweight 

and complemented existing scientific knowledge. 

Tsiros et al. (2013) found a significant decrease in motor performance in obese 

schoolchildren during the 6MWT. Furthermore, other investigators state that overweight 

schoolchildren had worse speed and power performance in the 10-m and 20-m sprints and SLJ 

test; than non-overweight schoolchildren (Colella et al., 2009). Castro-3LxHUR� HW� DO�� �������

reported that overweight/obese boys had poorer sprint performance, than their non-

overweight counterparts. Our investigation confirms the influence of body weight status on 

sprint performance in primary schoolchildren with a negative focus on the participants (G-1), 

who had the largest mean value of BMI in post-investigation. Participants (G-2), who had a 

lower mean value of BMI, demonstrated a better result in the sprint in the post-investigation 

WHVW��g]FDQ�.DKUDPDQ�HW�DO���������SUHVHQWHG�UHIHUHQFH�YDOXHV�IRU��0:7�Ln healthy preschool 

and six to twelve years old primary schoolchildren. The mean distances for seven to eight 

years old children of 488.23-545.07 m. Also, Klepper and Muir (2011) reported that seven to 

eleven years old schoolchildren, who were overweight or obese, had a mean 6MWT of 518.50 

m. Our investigation demonstrated that participants (G-2), who performed HIIT in PE, 

showed a significant improvement in the performance of 6MWT (from 382.66 m to 507.18 m) 

and approached the mean performance of 6MWT in healthy children. Our findings have 

confirmed the hypothesis of this investigation that HIIT would confer greater improvements 

in fitness performance of overweight schoolchildren (seven years old males).   

Investigators presented accurate knowledge of the values of SRT in healthy primary 

schoolchildren. Cornbleet and Woolsey (1996) state that a mean SRT value of 24 cm for 

children five to twelve years old. Milanovic et al. (2019) state that a mean SRT value of 18 cm 

for overweight boys nine to fourteen years old. Our investigation demonstrated that 

participants, who have overweight, demonstrated a mean SRT value of 18 cm in the post-

intervention period. These findings were equal for all participants, regardless of the PE 



 
Motor Training for Overweight Schoolchildren        Osipov, Orlova, Ratmanskaya and Lepilina  

    
Pamukkale J Sport Sci, 14(1), 63-82, 2023 

75 

program. Sacchetti et al. (2012) investigated that BMI in schoolchildren was negatively 

correlated with the SLJ test and speed test, while no reliable association was found with tests 

measuring back flexibility. Oral et al. (2019) also confirmed that there is no reliable association 

between physical flexibility and obesity indicators in overweight children. Being overweight 

negatively effects on physical fitness of children but does not cause problems with physical 

flexibility. We can argue that there were no significant differences in physical flexibility 

assessments (SRT) between participants in our investigation.  

Any inferences presented in this scientific work have some important limitations. 

These limitations are associated with the overall low number and young chronological age of 

studied children. In spite of being homogeneous in terms of chronological age (seven years 

old), all participants were still in the natural process of growth and maturation, and that could 

have interfered with their perceived intensive physical exertion during PE classes. In addition, 

there was also no full and accurate information on health-related behaviors, such as daily PA 

or participation in different sports activity, which unquestionably affected fitness performance 

and motor competence in participants. Possible overwork or lack of full recovery after the 

physical exertion of the participants may have a significant impact on the final result of our 

investigation (in particular, post-investigation fitness test results). Also, we should be 

acknowledged, as an important methodological limitation of this investigation, the lack of a 

particular control group (primary schoolchildren seven years old males), who had normal BMI 

and practiced standard curriculum PE. On the other hand, the utilization of strong and good 

validation tests that assess various and important components contributing to fitness 

performance and motor competence of participants, along with a stringent test protocol that 

was implemented consistently across all test assessments, should be considered a strong part 

of this investigation. 

It should be noted, that limited published scientific knowledge on the improvement of 

physical fitness performance in overweight primary schoolchildren (seven years old males), 

emphasizes the need for future investigations can provide viable and accurate knowledge for 

the implementation of various HIIT experiences that improve motor competence and fitness 

performance of primary schoolchildren with overweight, particularly during curriculum PE 

in school.  

CONCLUSION 

This investigation suggested that a sixteen-week HIIT has a strong favorable effect on 

to increase of fitness performance and decrease of BMI in overweight primary schoolchildren 
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(seven years old males). Overweight schoolchildren, who practiced HIIT intervention in PE, 

demonstrated a higher fitness performance and lower BMI values, than overweight 

schoolchildren, who had not applied such intervention in PE classes. Although it requires 

further investigation, the incorporation of different motor and functional training (based on 

HIIT or other functional training protocols) in PE classes, could be effective part of overweight 

prevention in primary schoolchildren. Also, future investigations are needed to test the 

specific interventions addressing different contexts of daily PA of children (e.g., home and 

school) to help control childhood overweight. 

PRACTICAL IMPLICATIONS 

The application contribution of this investigation is to develop and test a specific 

sixteen-week HIIT in PE (based on motor, functional, and speed-power training), which enable 

to increase in fitness performance and decrease in BMI of overweight primary schoolchildren, 

more efficiently. This HIIT program can be used by PE teachers and parents to control the 

physical performance and BMI status of primary schoolchildren, especially seven years old 

males, who have overweight. 
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 The purpose of this study was to investigate the effects of six weeks of static 
and dynamic core exercises on physical performance parameters in young 
boxers. Twenty well-trained young male boxers aged 14-18 years were 
voluntarily involved in the study. All participants were grouped randomly 
into dynamic and static core exercise groups. A six-week core exercise 
training program was performed on static and dynamic core exercise 
groups. Before and after six weeks of training, young male boxers performed 
anthropometric measures and physical performance tests, including the Yo-
yo intermittent recovery test, 30m sprint test, hexagon agility test, standing 
long jump, maximum push-up, 30sec sit-ups, sit and reach flexibility tests. 
After data collection, analyses were conducted using the paired t-test and 
ANCOVA test. The results indicated that the core exercise training program 
significantly improved both groups' agility, long jump, muscular 
endurance, and 30m sprint performance (p<0.05). In addition, a significant 
difference was found in the maximum push-up test scores of the static core 
exercise group (p <0.05). On the other hand, the dynamic core exercise 
JURXS·V� DHURELF� FDSDFLW\� DQG� IOH[LELOLW\� WHVWV� VKRZHG� D� VWDWLVWLFDOO\�
significant increase (p<0.05). As a result, it was determined that 6-week 
static core exercises were effective on push-ups, speed, agility, standing long 
jump, sit-ups, and balance, while dynamic core exercises were effective on 
VO2max, flexibility, sit-ups, balance, standing long jump, agility, and sprint. 
These findings show that static and dynamic core exercises have positive 
effects on performance in young boxers, but these exercises have different 
effects. 
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INTRODUCTION 

Regular athletic training and exercise are one of the best ways to improve physical 

performance and health. In order to be successful at a sport, technical and tactical training and 

physical exercise that will develop basic motor skills such as strength, endurance, speed, and 

agility should be added to the primary training program. Since the fundamental training 

received in childhood and youth period is the main determinant of future athletic success, 

performing different exercise programs in young athletes is a very important issue for health 

and athletic performance (Haga, 2008). In this direction, scientific research has been carried 

out for many years, and new training methods have been developed to improve the basic 

motoric skills of athletes. In this respect, core exercises, which provide body balance and 

stabilization in many branches and thus allow technical skills to be exhibited more flawlessly 

and more efficiently, are a type of exercise that attracts attention in scientific studies and 

training practices (Luo et al., 2022).  

Nowadays, boxing is a popular performance sport in which the interest of young 

people is increasing with the increasing number of viewers and international investments. For 

young boxers who continue their work by aiming for championships in the future, as in other 

team or individual sports, physical performance and physical capacity are very effective in the 

results of boxing competitions. In order to perform at a high level, the superior performance 

of today's boxers is seen as a whole of many physiological, biomechanical, and psychological 

facWRUV� �6DYDü�� ������� ,Q� SDUWLFXODU�� WKH� PXVFXODU� VWUHQJWK� OHYHO� RI� WKH� FRUH� UHJLRQ�� ZKLFK�

includes the abdominal muscles and back and hip muscles, has a great impact on performance 

(Blower, 2012). 

Core exercises increase muscle strength and balance also are often used in training 

today because they are exercise methods that keep the spine and hips in balance as well as 

train many trunk muscles. Strengthening the core muscles is a critical factor for development. 

It is a training method that accelerates the return of the athlete to the field, increases physical 

performance, and protects from sports injuries and rehabilitation (Boyaci & Biyikli, 2018). In 

this respect, core exercises are included in training programs of almost all sports branches 

based on physical performance. In core training, exercises are performed in two different 

ZD\V�� ERWK� VWDWLF� DQG� G\QDPLF� �*�U� 	� (UV|]�� ������ /XR� HW� DO��� ������� $OWKRXJK� WKHUH� DUH�

literature studies reporting that static and dynamic core training is beneficial, experimental 

studies on their effects on boxers are insufficient. There are studies in which the physical 

performance parameters of young boxers are measured both nationally and internationally in 
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scientific studies (El Ashker, 2012). Although there are some studies where core exercises are 

applied to young boxers, there is insufficient information on whether static core exercises or 

dynamic core exercises are more effective. For this reason, we aimed to present scientific 

findings to young boxers and their trainers by examining the effects of dynamic and static core 

exercises on physical performance parameters in young boxers. 

METHODS 

Research Model 

In the study, the pre-test-post-test design from experimental research methods was 

used. All participants were randomly divided into dynamic (DCEG) and static core exercise 

groups (SCEG) by unbiased assignment. Both groups were subjected to measurements under 

equal conditions before and after the experiment. Before the research was conducted, the aims, 

test protocols, and core exercise program of this research were explained to all boxers and their 

SDUHQWV��7KLV�VWXG\�ZDV�DSSURYHG�LQ�DGYDQFH�E\�dDQDNNDOH�2QVHNL]�0DUW�8QLYHUVLW\�6FLHQWLILF�

Research Ethics Committee (2100049931 - 2021). 

Study Group 

A total of twenty well-trained young male boxing players aged 14-18 years with body 

KHLJKW������������FP�LQ�6&(*�DQG������������FP�LQ�'&(*��ERG\�ZHLJKW������������NJ�LQ�WKH�

6&(*�DQG����������06 kg in the DCEG voluntarily participated in the study. Participants were 

both healthy and regularly trained for at least three years, two times a week for about two 

hours in every training session. 

Data Collection Tools 

Training Protocol 

The SCEG and DCEG consisted of 10 athletes and performed seven core exercises with 

increased difficulty levels for six weeks after the usual boxing training three days a week. The 

techniques and important points of the exercises in the training program were taught to all 

athletes before the training began. The training program and core exercises were determined 

according to current reference studies. The number of repetitions and times were determined 

E\�FRQVLGHULQJ�WKH�OLWHUDWXUH�H[DPSOHV��'DV��������*�U�	 (UV|]��������*�U���������7LPH�OLPLWV�

were introduced for static core exercises and repetition/number limits for dynamic core 

exercises. All movements were performed in three sets. The activities were tried to be done 

with the right technique, controlled, and slow speed. The resting time between movements is 

determined as 30 sec, and the resting time between sets is defined as one min. The training 

programs of the SCEG and DCEG are demonstrated in Figure 1. 



 
The Effect of Core Exercises on Boxers             *|N�	�g]HQ� 

    
Pamukkale J Sport Sci, 14(1), 83-97, 2023 86 

Figure 1 
Static and Dynamic Core Exercise Training Programmes 
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Figure 1 (Continued) 
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Data Collection 

Anthropometric measurements; body mass index (BMI), body height, weight, and 

physical performance tests; Yo-yo intermittent recovery test, standing long jump, hexagon 

agility, maximum push-up, 30-sec sit-up, flamingo balance, sit and reach flexibility and 30m 

sprint tests were performed to determine the effect of six-week core training. Pre-and post-

anthropometric measurements and physical performance tests were carried out in an indoor 

sports hall (American College of Sports Medicine, 2013; Ashok, 2008). First, baseline 

measurements and tests of participants were performed. Following the first measurements, 

their post-measurements and tests were performed after the six-week static and dynamic core 

training period. Physical performance tests were performed in the morning and afternoon on 

the same day. After a standard 10-minute warm-up in the morning session, 30m sprint, 

flamingo balance, 30-sec sit-up, sit and reach flexibility, and maximum push-up tests were 

performed two times, respectively. The participants' best test scores were accepted. The yo-yo 

intermittent recovery test was conducted in the afternoon session. Participants were given five 

min rest periods between performance tests. According to yo-yo intermittent recovery test 

rHVXOWV��%DQJVER·V�IRUPXOD�ZDV�XVHG�WR�FDOFXODWH�WKH�HVWLPDWHG�922max values.  

Formula: VO2max (ml.kg²1.min²1) = 36.4 + (0.0084*Running distance) (Bangsbo et al., 2008). 

Data Analysis 

Statistical analyses were performed using the SPSS statistic software package (version 

15.0). Categorical variables were calculated as frequency (n) and percentage (%), while 

continuous variables were calculated as arithmetic mean (X) and standard deviation (sd). The 

Shapiro-Wilk W test was used to determine that data was acceptable with regard to 

homogeneity. As variances showed a normal distribution, Paired t-tests were used for within-

group comparisons. An analysis of covariance (ANCOVA) with the pre-test value as the 

covariate was performed to compare the effects of static and dynamic core training of core 

training between SCEG and DCEG groups for post-test values. The level of statistical 

significance was set at p<0.05. 

RESULTS 

The intra-group comparison results of the anthropometric pre- and post-test means of 

the static and dynamic core exercise groups are presented in Table 1. There were statistically 

significant differences between the pre-and post-test mean scores. It was found a significant 

increase in SCEG's body height in the post-test (t(9) = -3.354, p = 0.008), and significant 
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decreases in the post-test BMI (t(9) = 2.593, p = 0.029) and waist circumference mean scores 

(t(9) = 2.866, p = 0.019). On the other hand, there was no significant difference between the 

pre-and post-test mean scores of SCEG's body weight, hip circumference, and waist-hip ratio 

(p> 0.05). When the pre-and post-WHVW� PHDQ� VFRUHV� RI� '&(*·V� DQWKURSRPHWULFV� ZHUH�

compared, it was found that there was no significant difference between their pre-and post-

test mean scores in anthropometric measurements (p> 0.05). 

Table 1 
Comparison of Anthropometric Measurement Parameters of Training Groups 

Variables Group 
Test Time 

t p 
Pre-Test  Post Test 

Body Weight (kg) 
Static ����������  ���������� 1.711 0.121 

Dynamic �����������  ����������� 0.843 0.421 

Height (cm) 
Static ����������  ���������� -3.354 0.008* 

Dynamic ����������  ���������� -1.809 0.104 

BMI (kg/m2) 
Static ����������  ���������� 2.593 0.029* 

Dynamic ����������  ���������� 0.925 0.379 

Waist Circumference 
(cm) 

Static ����������  ���������� 2.866 0.019* 

Dynamic �����������  ��������� 0.826 0.430 

Hip Circumference 
(cm) 

Static ����������  ���������� 1.588 0.147 

Dynamic ���������  ��������� 0.677 0.515 

Waist-Hip Ratio 
Static ���������  ��������� 1.856 0.096 

Dynamic ���������  ��������� 0.217 0.833 
*: p< 0.05 
 

The intra-group comparison results of the VO2max, 30m sprint, and agility pre- and post-

test means of the static and dynamic core exercise groups were presented in Table 2. It was 

found that there were statistically significant differences between the pre-test and post-test 

mean scores, including an increase in the maximum oxygen capacity (VO2max) of the DCEG in 

the last test (t(9) = -2.674, p = 0.025), a decrease in the mean sprint score in the post-test (t(9) = 

-3.608, p = 0.006 ), and a decrease in the agility average in the post-test (t(9) = 3.37, p = 0.008). 

It was determined that there was a significant difference between the pre-and post-test mean 

scores, including a decrease in the 30m sprint performance (t(9) = -3.118, p = 0.012) and agility 

(t(9)=5.49, p = 0.00) test averages of SCEG in the post-tests (p> 0.05). When the pre-test and 

post-test VO2max mean scores of SCEG were compared, it was found that there was no 

significant difference between the mean scores of the pre-test and post-test (p> 0.05). 



 
The Effect of Core Exercises on Boxers             *|N�	�g]HQ� 

    
Pamukkale J Sport Sci, 14(1), 83-97, 2023 90 

Table 2 
Comparison of VO2max, 30m Sprint, Agility Measurement Parameters of Training Groups 

Variables Group 
Test Time 

t p 
Pre-Test Post Test 

VO2max 
(ml. kg²1.min²1)a 

Static ���������� ���������� -0.193 0.852 

Dynamic ���������� ���������� -2.674 0.025* 

30m Sprint (sec) 
Static ��������� ��������� -3.118 0.012* 

Dynamic ��������� ��������� -3.608 0.006* 

Agility (sec) 
Static ���������� ���������� 5.493 0.000* 

Dynamic ���������� ��������� 3.377 0.008* 
*: p< 0.05 
aCalculation Formula of VO2max for the groups. 

The intra-group comparison results of the long jump, push-up, and sit-ups pre-test and 

post-test means of the static and dynamic core exercise groups presented are in Table 3. There 

were significant differences between SCEG's pre-and post-test mean scores in the maximum 

push-up (t(9) = -2.864, p = 0.019), long jump (t(9) = -2.408, p = 0.039) and 30sec sit-ups (t(9) = -

3.539, p = 0.006) test while there were significant differences between DCEG's pre-test and 

post-test mean scores in the long jump (t(9) = -3.681, p = 0.005) and 30 s sit-ups test (t(9) = -

6.107, p = 0.000). However, it was found that there was no statistically significant difference 

EHWZHHQ�'&(*·V�SUH-test and post-test mean scores in the maximum push-up test (p> 0.05). 

Table 3 
Comparison of Long Jump, Push-Ups, and Sit-Up Measurement Parameters of Training 
Groups 

Variables Group 
Test Time 

t p 
Pre-Test Post Test 

Long Jump (cm) 
Static ������������ ������������ -2.408 0.039* 

Dynamic ������������ ������������ -3.681 0.005* 

Push-up (Reps) a 
Static ����������� ����������� -2.864 0.019* 

Dynamic ���������� ���������� -2.169 0.058 

Sit-ups (Reps) a 
Static ���������� ���������� -3.539 0.006* 

Dynamic ���������� ���������� -6.107 0.000* 

*: p< 0.05 
a: The number of repetitions 

The intra-group comparison results of the balance and flexibility pre-test and post-test 

means of the static and dynamic core exercise groups were presented in Table 4. There were 

statistically significant differences between the pre-test and post-test scores. It was found a 
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decrease in the number of balance errors of the DCEG in the post-test (t(9) = 4.611, p = 0.001) 

and an increase in the mean of flexibility performance of the DCEG in the post-test (t(9)=-2.377 

p = 0.041). On the other hand, only a significant decrease in the number of balance errors was 

determined between the pre-test and post-WHVW�PHDQ�VFRUH�LQ�6&(*·V�IODPLQJR�EDODQFH� WHVW�

(t(9) = 4.272, p = 0.002). However, it was found that there was no statistically significant 

difference between the pre-test and post-WHVW�PHDQ�VFRUHV�LQ�6&(*·V�IOH[LELOLW\�SHUIRUPDQFH�

(p> 0.05). 

Table 4 
Comparison of Balance and Flexibility Measurement Parameters of Training Groups 

Variables Group 
Test Time 

t p 
Pre-Test Post Test 

Balance 
(number of errors) 

Static ��������� ��������� 4.272 0.002* 

Dynamic ��������� ��������� 4.611 0.001* 

Flexibility 
(cm) 

Static ���������� ���������� -1.896 0.091 

Dynamic ���������� ���������� -2.377 0.041* 
*: p< 0.05 

In the study, ANCOVA comparisons of post-test mean scores of SCEG and DCEG 

made by covariation the groups' pre-test mean scores are presented in tables 5, 6, 7, and 8. Pre-

test mean scores of groups were covariates in ANCOVA analyses. 

Table 5 
Comparison of Anthropometric Measurement Post-Test Averages of Training Groups 

Variable 
Group 

f p 
Static Dynamic 

Body Weight (kg) ���������� ����������� 0.145 0.708 

Height (cm) ���������� ���������� 3.127 0.095 

BMI (kg/m2) ���������� ���������� 0.985 0.335 

Waist Circumference (cm) ���������� ���������� 2.588 0.126 

Hip Circumference (cm) ���������� ���������� 0.091 0.767 

Waist-Hip Circumference ��������� ��������� 0.819 0.378 

In the study, the results of the comparison of the post-WHVW�PHDQ�VFRUHV�RI�6&(*·V�DQG�

'&(*·V�DQWKURSRPHWULF�PHDVXUHPHQWV�ZHUH�SUHVHQWHG�LQ�7DEOH�5. According to the results of 

the ANCOVA analysis, it was determined that there was no significant difference between the 

post-test mean scores of groups in the body weight, height, BMI, waist circumference, hip 

circumference, and waist-hip ratio (p> 0.05). 
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Table 6 
Comparison of VO2max, Sprint, Agility Post-Test Averages of Training Groups 

Variable 
Group 

f p 
Static Dynamic 

VO2max (mL/kg/min) ���������� ���������� 3.794 0.680 

30m Sprint (sec) ��������� ��������� 0.408 0.532 

Agility (sec) ���������� ��������� 0.007 0.934 

In the study, the comparison results of the VO2max, speed, and agility post-test score 

mean of SCEG and DCEG were presented in Table 6. According to the results of the ANCOVA 

analysis, there was no significant difference between the VO2max, sprint, and agility post-test 

mean scores of the groups (p> 0.05). 

Table 7 
Comparison of Long Jump, Push-Up, and Sit-Ups Post-Test Averages of Training Groups 

Variable 
Group 

f p 
Static Dynamic 

Long Jump (cm) ����������� ����������� 7.772 0.013* 

Push-ups (Rep) ����������� ���������� 0.092 0.766 

Sit-Ups (Rep) ���������� ���������� 0.000 0.992 

*: p< 0.05 

In the study, the comparison results of the long jump, push-up, and sit-up post-test 

mean scores of SCEG and DCEG were presented in Table 7. According to the results of the 

ANCOVA analysis, it was determined that there was a significantly higher increase in the long 

jump performance of DCEG (f = 7.772, p = 0.013). However, no significant difference was 

found between the push-ups and sit-ups post-test mean scores of the groups (p> 0.05). 

Table 8 
Comparison of Balance and Flexibility Post-Test Averages of Training Groups 

Variable 
Group 

f p 
Static Dynamic 

Balance (number of errors) ��������� ��������� 0.502 0.488 

Flexibility (cm) ���������� ���������� 0.099 0.757 

In the study, the results of the comparison of the balance and flexibility post-test mean 

scores of SCEG and DCEG were presented in Table 8. According to the results of the ANCOVA 

analysis, there was no significant difference between the balance and flexibility post-test mean 

scores of the groups (p> 0.05). 
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DISCUSSION 

In the study, the findings on the effects of two different core training protocols applied 

on the anthropometric and physical performance parameters of young boxers were 

synthesised with literature studies and discussed. It is seen that most of the similar studies in 

the literature are performed regardless of core exercise practices as dynamic or static. 

However, it is also known that static and dynamic core exercises have different physiological 

effects due to mechanical differences. For this reason, the effects of static and dynamic core 

exercises were examined separately in this study.  

,Q� WKH� VWXG\�� \RXQJ� ER[HUV·� ERG\� ZHLJKW�� KHLJKW�� ERG\� PDVV� LQGH[�� ZDLVW�

circumference, hip circumference, and waist-hip ratio were examined. In the statistical 

comparison within the group in the pre-and post-test, it was seen that there was an increase 

in the mean height of the SCEG and a decrease in the means of BMI and waist circumference. 

When the literature studies are examined, it is known that static core exercises contribute to 

muscle development and fat burning, especially in the abdominal region. In the study 

conducted by Sever (2016), which investigated the effect of dynamic and static core exercise 

training for 30 min / three days a week in eight weeks on young football players, have been 

reported that a decrease occurred in the BMI score of players. In this respect, the positive 

effects of static core exercises around BMI and waist were also seen in this study. However, 

there was no literature finding that could base the increase in height completely on static core 

exercises as a result of 6 weeks of exercise. In order to state definitively that this change in 

height is due to static activities, it is necessary to confirm it with different studies. It may also 

be coincidental due to the fact that the participants are at a growing age. In addition, in the 

post-test ANCOVA comparison made by neutralising the pre-tests, it was determined that this 

GLIIHUHQFH�ZDV�QRW�VLJQLILFDQW�FRPSDUHG�WR�WKH�'&(*·V�PHDQ�KHLJKW�YDOXHV. On the other hand, 

significant differences in the variables of height, body mass index, and waist measurements 

are thought to be not only related to core exercises but also play a role in factors such as 

environmental and genetic factors. When the literature on training practices is examined, it is 

necessary to consider the growth process when measuring physical performance in children 

DQG�DGROHVFHQW�DWKOHWHV��6DùODP�HW�DO����������,W�LV�WKRXJKW�WKDW�WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�

in the body mass index and waist circumference measurements of the static core training 

group, and this difference was due to the effect of the increase in height. For this reason, it is 

reported that the height increase of the athletes is 7-12 cm per year in these groups of athletes 
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due to the secretion of growth hormone more in this age, and the increase in the height of the 

athletes participating in the research is, therefore, an expected normal result (Brown et al, 

2017). 

In the comparison of findings before and after the core exercises between the groups, 

it was seen that there were no significant differences in body weight, height, BMI, waist 

circumference, hip circumference, and waist-hip ratio characteristics of both exercise groups. 

,Q�WKH�VWXG\�FRQGXFWHG�E\�%R\DF×�DQG %×\×NO×���������LQ�ZKLFK����IRRWEDOO�SOD\HUV�DJHG���-13 

years old, the physical characteristics of 10-week core exercises were examined. Their findings 

show that there was no statistically significant difference in anthropometric characteristics 

such as height and body weight before and after training. In general, these findings and our 

findings are similar. Since the athletes train regularly in groups, their general physical 

characteristics are in ideal dimensions; therefore, it is thought that there is no significant 

change in anthropometric measurements as a result of core exercises. 

When the intra-group changes of SCEG and DCEG included in our study were 

examined, physical performance variables VO2max, sprint, agility, long jump, push-ups, sit-

ups, balance, and flexibility were analyzed. It is seen that there were positive changes in the 

sprint and agility performance test durations of the static and dynamic core exercise groups. 

In addition, it was determined that there was a significant increase in the VO2max performance 

of DCEG, but no significant change was found in the VO2max performance of SCEG. This 

difference between the groups is an expected result, as dynamic core exercises positively affect 

cardiac parameters and aerobic endurance performance, such as interval training applications. 

Scientific studies have reported that core exercises have a positive effect on agility and sprint 

performance (Bayrakdar et al., 2020). In the literature, it is stated that the strength of the core 

muscles contributes to the change-of-direction maneuverability, especially the balance, and 

the increase in sprint performance (Brull-Muria & Beltran-*DUULGR��������%DüND\D��et al.,  2023). 

In this context, our research revealed that both static and dynamic core exercises cause 

improvement in both agility and sprint performance. The effect of trunk stability exercises on 

sportive performance was investigated in the study in which 30 female volleyball and 

basketball athletes for ten weeks participated. As a result of the study, a significant change 

occurred in the agility tests in the experimental group (Mills et al., 2005). Another study stated 

that static core stabilisation exercises in 17 children aged 9-12 years increased their long jump 

performance (Allen et al., 2014). Considering our study and the literature, it is recommended 

that static and dynamic core exercises have positive effects on athlete performance in terms of 

explosive strength and endurance properties. Since strength and endurance are important 
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parameters in performance sports; it is recommended that static and dynamic core exercises 

be added to the routine training programs of the athletes. 

When the intra-group changes of SCEG and DCEG before and after the study were 

examined, balance performance showed a significant positive change in both groups. On the 

other hand, positive change in flexibility performance was seen only in the DCEG. When we 

examined the literature, Samson (2005) investigated the relationship between core exercises 

and dynamic balance for tennis players with an average age of 20. In the study, 13 athletes 

were the experimental group, and 15 athletes were in the control group. The effects of 5-week 

core training have been examined with the Star Excursion Balance Test. As a result of the test, 

there was a significant change in the dynamic balance characteristic of the experimental group. 

,Q�DQRWKHU�VWXG\��$UGDOL�	�*|QHUHU���������WKH�HIIHFWV�RI�FRUH�H[HUFLVHV�DSSOLHG�WR�VZLPPHUV�

between the ages of 10-12, 3 days a week for eight weeks, on the motoric performance of the 

athletes after the training were examined. When the pre-test and post-test values of the 

experimental group were compared, they found that there was a significant increase in 

balance, flexibility, and long jump test measurements. 6LPLODUO\�� *�U� DQG� (UV|]� �������

reported that core training had a positive effect on the core strength and balance of tennis 

athletes aged 8-14 years old. When our study and related literature are examined, static and 

dynamic core exercises should be added to training programs in order to improve balance and 

flexibility, which are important parameters for athlete performance. 

CONCLUSION 

As a result, it was determined that 6-week static core exercises were effective on push-

ups, speed, agility, standing long jump, sit-ups, and balance, while dynamic core exercises 

were effective on VO2max, flexibility, sit-ups, balance, standing long jump, agility, and sprint. 

This shows that static and dynamic core exercises in young boxers have positive effects on 

performance in general but these exercises have different positive effects. Accordingly, it is an 

effective opinion for both static and dynamic core exercises in training practices, and if 

possible, to have combined core exercises. 
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