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 The purpose of this study was to adapt the Turkish version of the “Sport 

Event Image Scale” (SEIS) developed by Kaplanidou and Vogt (2007) 

and to test its validity and reliability. 418 voluntary runners aged 18 

years and above who agreed to attend the study and who ran in the 5km, 

10km, and 21km competition routes in the "Gökova Half Marathon" 

event were the sample of the study. In the first stage of the adaptation 

process, the committee approach was utilized for language equivalence. 

Then, the pilot study was performed with 54 athletes who participated 

in the same event in the previous year via e-mail to test the 

comprehensibility of the scale items. In the next stage, to test the 

construct validity Confirmatory Factor Analysis was used. In addition, 

reliability was conducted with test-retest and internal consistency 

analysis. The CFA findings supported the single-factor structure of the 

scale in line with the original version (cmin/df = 3.441, RMSEA = 0.077, 

RMR = 0.007, GFI = 0.976, NFI = 0.994, CFI = 0.996, RFI = 0.976). The 

internal consistency coefficient value was 0.976 and the test-retest result 

was 0.901. As a result, according to the findings, it is possible to say that 

the adapted Turkish version of the SEIS preserved the psychometric 

properties, which can be used as a valid and reliable scale in future 

research studies that will be conducted on the Turkish population. 
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Sports are the most basic physical activity; hundreds of thousands of people around 

the world participate in different sports activities and events every single day. This shows that 

sports have been intertwined with human life. Since the development of the media sector, 

these activities and events have reached millions of people through mass media, and this 

situation has attracted the attention of many investors to sports activities and events (Dever & 

Sözen, 2021). Today, this interest contributes to developing sport as an organized commercial 

activity (Khan et al., 2016). 

Sports is a priority area for corporate companies that prefer to sponsor due to its ability 

to reach and influence society (Walraven et al., 2016). Sponsorship activities have a critical role 

in the growth and development of companies. As one of the marketing mix elements, the 

sponsorship serves to create public opinion, improve the brand image, enhance the brand 

communication, and increase the brand awareness of consumers (Keller, 2003). 

In general, a brand can be defined as a name or sign that guarantees the authenticity of 

a product, an identity embedded in a product that differentiates it, a strong position in the 

minds of consumers, a trustworthy promise, a power that influences markets, benefits or 

values offered to consumers, a name that can create a community around these values, a name 

that creates desire or loyalty and makes you forget the price, a name that drives respect, love 

or loyalty (Kapferer, 2012). Similar to the definitions mentioned, brand is the distinctive 

name/symbol used to identify the goods/services of one/group of sellers and to differentiate 

that goods/services from competitors (Aaker, 2009; Kotler, 2002). It is stated that sport events 

can be considered as a brand in their own context (Lee & Cho, 2009). In this sense, sports 

events, just like brands, want to establish a connection with participants by presenting 

distinctive features specific to the event and using the event name, logo, or slogan for this 

purpose (Chalip & Costa, 2005). This connection with participants can be an emotional, 

historical, social, organizational, or physical environment of the event, event type (e.g., 

adventure sports, extreme sports, individual sports, team sports, etc.), and the satisfaction it 

creates (Kaplanidou, 2010). The total interpretation of these qualitative meanings or 

associations attributed to the event by consumers is considered the image of the event 

(Gwinner, 1997; Gwinner et al., 2009). 

Sports event image is the total of cognitive (such as the organization of the event and 

the characteristics of its physical environment) and emotional (the evaluation of the event by 
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the participant) images that contribute to the sportive competitions it hosts (Baloğlu & 

McCleary, 1999). Gwinner (1997) and Gwinner (2013) suggested that event type (sport, music, 

art, festival, etc.), event characteristics (professional-amateur, size, location, etc.), and 

individual factors (meanings, historical connections, etc.) may be effective on event image. The 

type of participants can also influence the event image. Competitive sports participants tend 

to associate their emotions with the physical settings (such as facilities and equipment) where 

the competitions will be held and with the quality organisation. In contrast, non-competitive 

sports participants (spectators) tend to associate their emotions with the physical 

environment, location, and social aspects of the event (Hallmann et al., 2010). Kaplanidou 

(2007), found that athletes relate to the image in terms of the organization of the event, its 

physical setting (such as facilities, and equipments), the type of activity involved, socialization 

opportunities, satisfaction, and emotional connection, while spectators relate to the physical 

environment and location (touristic attractions) of the event. This distinction shows that 

athletes are more likely to attribute emotional and functional meanings to the event (Filo et al., 

2008). 

Researchers suggest that sport event image is transformed into brand image through 

sponsorship activities (Dos-Santos et al., 2016; Grohs & Reisinger, 2014; Gwinner, 2005; 

Gwinner & Eaton, 1999). Big sporting events such as the Olympic Games, World and European 

Championships, Tour de France, 24H Le Mans have become brands and sponsoring such 

events affects the sponsors’ brand image. Besides, being a sponsor of one of the sport event is 

an effective way to transfer the messages to different market segments with the help of the 

special and unique characteristics (e.g. identity, personality, image, sponsor-sponsee fit) of 

each sports event (Alay, 2008; 2010; Gwinner et al., 2009). Research has shown that consumer 

loyalty and brand image are positively related to each other (Aicher et al., 2018; Cevallos et al., 

2020; Min & Lee, 2022). In particular, participants' previous year's participation and intention 

to attend the same event for the next year and positive word of mouth to others are related to 

event image (Koo et al., 2014; Wu & Liu, 2017). Girish and Lee (2019) expressed that brand 

experience aspects of affective, behavioral, and sensory are positively related to the 

ultramarathon event image, which can be linked to loyalty. Runners are arguably the most 

important elements of competitions. The continuity of sports events depends on participation, 

that is, the presence of runners. The number of runners participating in the sports events 

affects the recognition, popularity, image, income, and existence of the event in the following 

years (Ocakoglu, 2020). 
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Recently, more and more sports events have turned into festivals that encompass 

cultural and tourism activities (Tiessen-Raaphorst, 2016). Athletes expect a creative 

atmosphere where they can express themselves more, extra ancillary activities, social 

interaction and fun. Therefore, the event atmosphere plays a key role in; unique sport 

experiences, re-participant intent, and positive word-of-mouth (Wang et al., 2018). 

Consequently, event managers should enrich their ancillary activities and enhance their 

services with entertainment elements (Karagiorgos et al., 2022). Besides, event organizers and 

managers are facing an increasingly competitive market and should focus more on 

differentiating their events from others. Additionally, previous research shows that reducing 

competition and maintaining and growing the loyal customer base can be achieved by creating 

events with a positive image (Alexandris, 2016; Koo et al., 2014). Also, it is stated that event 

personality and image have a positive relationship (Karagorios et al., 2022; Lianopoulos et al., 

2021). Considering the increase in the number of sports events worldwide, especially in 

Türkiye, it has become very important for event organizers to create a satisfied and loyal 

participant base in order to make the event sustainable in the following years. Knowing the 

overall image of the sports event will also support event organizers and managers in 

developing strategies, as it influences many variables such as event personality, 

distinctiveness, finding the right and appropriate sponsors, creating satisfied and loyal 

participants through positive word-of-mouth, and intention to participate again. 

However, it is seen that sports event image is not sufficiently addressed in Turkish 

sports literature, and there is no specific measurement tool that can be used in studies to be 

conducted in this context. When the international literature is examined, very limited research 

was found regarding sports event image (Girish & Lee, 2019; Huang et al., 2015; Karagiorgos 

et al., 2022; Kogoya et al., 2022; Koo et al., 2014). It is seen that the only measurement tool is 

the “Sport Event Image Scale” (SEIS) developed by Kaplanidou and Vogt (2007), which is a 7-

point Semantic Differential type and consists of 13 items. This scale assessing event image 

perceived by athletes, used by the researchers mentioned above, except the original language 

of English, scale adapted to Chinese, Korean, and Indonesian language. 

Considering all these, the purpose of this study is to adapt the SEIS to Turkish culture, 

which measures the perceived image of a sports event by its participants. In terms of practical 

value, the adapted scale may help sports organizers and managers assess the image of their 

events, which can support them in developing strategies to differentiate themselves from the 

competition by revealing the distinctive features of their events. Besides, the findings of this 
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adapted scale can also help the likelihood of finding fit-for-purpose sponsors, increasing event 

awareness, contributing to positive word-of-mouth by building a base of satisfied and loyal 

participants and sustaining the event in subsequent years. 

METHODS 

In this study, the validity and reliability of the SEIS for Turkish culture were tested 

using a survey model based on the quantitative research paradigm. During the scale 

adaptation process, the steps suggested by Hambleton and Patsula (1999), Brislin (1980) were 

followed; deciding to develop a new scale or adapt an existing one, obtaining permission from 

the owner of the scale when the adaptation study is decided, selection of qualified translators, 

translation of scale items, reviewing the translated version of the scale items and making 

changes if necessary (translation committee approach for face validity), piloting (testing 

comprehensibility), conducting validity reliability tests with appropriate statistical methods 

and reporting of results. 

Participant 

The population consisted of athletes who participated in the 5km, 10km, and 21km 

running routes in the "Gökova Half Marathon" event held in the Ula district of Muğla on 

November 18, 2023. The sample was selected using criterion sampling, which is one of the 

purposive sampling methods. According to event participation rules, athletes must be over 

the age of 16 but there were no upper limit of the age. Voluntary runners aged 18 years and 

above who voluntarily agreed to attend and who completed the "Gökova Half Marathon" 

event composed the sample of the study. The total registered athletes was 598 for the event; 

462 athletes completed the race, and 418 athletes who completed the competition participated 

(surveyed) in the study (a total of 450 questionnaires were distributed and collected; 418 were 

fully completed, and the remaining 32 were incomplete/incorrect ones were eliminated from 

the research). 

The study sample is composed of 418 (xࡃage = 39.89±19.61) participants, 146 (34.93%) of 

whom are female (xࡃage = 35.68±18.45) and 272 (65.07%) are male (xࡃage = 41.13±19.73). Female 

participants were between 18 and 58 ages, and the male ones between 18 and 67. The mean 

age of the total participants is 39.89±19.61 (Table 1). Running routes preference of the 

participants: 5 km represents 99 (23.68%), 10 km represents 187 (44.74%), and 21 km represents 

132 (31.58%) as shown in Table 2.  
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Table 1 
Participant Demographics 

*HnGHr N Age Mean sd Age Min Age Max 

Female 146 35.68 18.45 18 58 
Male 272 41.13 19.73 18 67 
Total 418 39.89 19.61 18 67 

 
Table 2  
Running Route Preference 

Running Route Preference N % 
5 km 99 23.68 

10 km 187 44.74 
21 km 132 31.58 
Total 418 100 

Procedure 

Before the scale adaptation process, written permission was obtained from the authors 

of SEIS. The volunteer participants were informed regarding the purpose of the research, 

reminded that they had the right to leave from research at any time without giving any reason, 

and assured of confidentiality. 

In psychometric studies conducted by translating a measurement tool prepared for 

different cultures into other cultures, it is recommended to select experts who are fluent in 

both the native language of the scale and the language to be translated and to conduct a 

preliminary application to a group of 50 people who have the power to represent the targeted 

population (Hambleton & Patsula, 1999). The committee approach to the translation of the 

scale items aims to reduce the impact of cultural biases inherent to the native language by 

collaboration and consensus (Martinez et al., 2006; Pan & De La Puente, 2005; Simonsen & 

Elklit, 2008). Regarding SEIS, items were translated and back the method by the committee 

suggested by Brislin (1980), who said that the members are experienced in sports sciences and 

sporting events to test the face validity. To test the comprehensibility of the scale items, the 

pilot study was performed by reaching 54 athletes who participated in the "Gökova Half 

Marathon" event in the previous year via e-mail between September 1 and October 30, 2023. 

There were no misunderstandings or objections regarding translated items after pilot study. 

After successful translation, the process continued with testing the construct 

(Confirmatory Factor Analysis) validity, convergent (CR and AVE) validity, and reliability. 

Hambleton and Patsula (1999), state that for healthy Confirmatory Factor Analysis (CFA), a 

sample of 5-10 times of scale items are suitable. Accordingly, the data was collected by face-
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to-face survey method on November 18, 2023, during the “Gökova Half Marathon” event. 598 

athletes registered for the event, 462 athletes completed the race and 418 athletes who 

completed the competition participated in the study therefore, it can be said that the required 

sample size for factor analysis was overreached. Following the completion of data collection, 

normality tests (skewness-kurtosis) and validity analysis (CFA, CR, AVE) were performed 

then internal consistency (Cronbach’s Alpha) was examined in the same 418 athletes to test 

reliability. In addition, a test-retest reliability analysis was conducted on 113 participants in 

the same 418 athletes three weeks after when it was seen that no items were eliminated (at the 

end of the second round of CFA) and the fit indices were within the required range. 

Data Collection Tools 

The "Personal Information Form" developed by the researchers, which consists of age, 

gender, and running route preference, and the “Sport Event Image Scale” (SEIS) developed by 

Kaplanidou and Vogt (2007) was used to collect the data. 

In the development phase of SEIS, according exploratory factor analysis (EFA) 

performed by researchers, it was found that one single factor with 13 items had a high 

Cronbach’s Alpha reliability coefficient (0.920), and the items that loaded on this single factor 

captured the qualitative aspects identified by the focus group data analysis (Kaplanidou & 

Vogt, 2007). This single factor consisted of 13 items model was further tested for discriminant 

and convergent validity (construct validity dimensions) with the survey data. To test for the 

discriminant validity of the model by reserachers, confirmatory factor analysis (CFA) was 

conducted to estimate how the sport event image construct correlates with the rest of the 

constructs. The results supported the discriminant validity of the scale. Low correlation 

coefficients were observed between sports event image and past experience with the 

destination (r = -0.050), which are variables that semantically should not correlate highly with 

the event image (Kaplanidou & Vogt, 2007). Convergent validity of the sports event image 

construct was evaluated by incorporating into the survey questionnaire a brand personality 

scale by Aaker (1997) “to determine 1) the extent to which the measure correlates with other 

measures designed to measure the same thing and 2) whether the measure behaves as 

expected” (Churchill, 1979). This scale was chosen by researchers because brand personality 

is considered to be associated with brand image (Aaker, 1997). Another CFA was conducted 

between the two concepts, and the results revealed a significant correlation between the sports 
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event image and the brand personality scale (r = 0.590, p<0.05), which supports the convergent 

validity of the sports event image construct (Kaplanidou & Vogt, 2007). 

Participants wrote their age, marked their gender and running route preferences in the 

personal information form, and indicated their judgments on a 7 point Semantic Differential 

scale that includes items such as “Unfulfilling/Fulfilling, Stimulating/Unstimulating (reverse 

coded item), Poor/Excellent, Sad/Joyful, Healthy/Unhealthy (reverse coded item), 

Boring/Exciting, Gloomy/Cheerful, Valuable/Worthless (reverse coded item), 

Ugly/Beautiful, Distressing/Relaxing, Unadventurous/Adventurous, Inspiring/Uninspiring 

(reverse coded item) and Unsupportive/Supportive”. 

Data Analysis 

Descriptive statistics were used to provide personal information about the participants 

(demographics), the mean and standard deviation, and to test the normality of the research 

data. Written permission for the use of the scale was obtained from the authors of the SEIS, 

and ethics committee permission was obtained for this study from Marmara University Health 

Sciences Institute Ethics Committee within the scope of the doctoral thesis (Protocol No: 

21.06.2023/78). 

A structural equation modeling approach with maximum likelihood estimation is used 

to examine the latent variables within their causal structures after understanding that the 

research data has normal distribution (Thompson, 2008). The two-step approach was used as 

the basis for estimating the measurement model (Anderson & Gerbing, 1988). A Confirmatory 

Factor Analysis (CFA) was conducted on the model to ensure the measurement model’s 

psychometric properties. Thereafter, the structural model was estimated to test the causal 

relationships. Assessing the fit of the model to the research data based on minimum 

discrepancy divided by degree of freedom (CMIN/DF), root mean square of approximation 

(RMSEA), root mean square residual (RMR), standardized root mean square residual (SRMR), 

goodness-of-fit index (GFI), adjusted goodness-of-fit-index (AGFI), comparative fit index 

(CFI), relative fit index (RFI), normed fit index (NFI) and non-normed fit index (NNFI; NNFI 

also known as TLI-TuckerLewis index) (Baumgartner & Homburg, 1996;  Hu & Bentler, 1999; 

Tabachnick & Fidell, 2007). 

CR (Composite Reliability; Convergent/Construct Reliability) and AVE (Average 

Variance Explained) were calculated to determine whether the scale provided convergent 

validity (Fornell & Larcker, 1981; Hair et al., 2010; Kline, 2011). The internal consistency 

coefficient Cronbach's Alpha was examined for reliability. Test-retest reliability was 
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conducted to understand whether the measurements obtained at different times were stable 

over time. For data analysis, SPSS 26 and AMOS 24 package programs were used. 

5(68/76 

Descriptives 

The SEIS's mean score is 5.698±0.423 on the 7-point semantic differential scale. The 

distributions of the data were examined, and the skewness and kurtosis values were all within 

± 2.0, indicating that the normality assumption was maintained (Table 3) and that it was 

appropriate to proceed with a factor analysis (Hair et al., 2022). 

Table 3  
Descriptive Statistics 

Scale N Mean sd Skewness Kurtosis 

SEIS 418 5.698 0.423 1.689 1.756 
Total 418 5.698 0.423 1.689 1.756 

Confirmatory Factor Analysis (CFA) and Reliability Findings 

In this stage of the data analysis process, CFA was performed to test the accuracy of 

the structural pattern. The factor loadings of the items between 0.764 and 0.959. This can be 

shown as evidence that the items in the scale strongly represent the dimension they are in 

(Marsh & Hocevar, 1985). 

After the first round of CFA, CMIN/DF=7.427, RMSEA=0.124, and AGFI=0.805 values 

have been found out of the acceptable fit range (Tabachnick & Fidell, 2007). RFI=0.949 value 

has been found to be an acceptable fit (Byrne, 2011; Hu & Bentler, 1999) and RMR=0.006, 

SRMR=0.005, GFI=0.957, CFI=0.989, NFI=0.987 and NNFI(TLI)=0.956 values have been found 

excellent fit range (Bentler, 1980; Kline, 2011). The initial round of CFA results revealed 

insufficient fit indices values for CMIN/DF, RMSEA, and AGFI. In order to see if any 

improvements occur in the values, the CFA is repeated according to the suitable modification 

suggestions, which did not contradict with the theoretical frame of the original scale (Kline, 

2011; p.210).  In line with the suggestion of the analysis program, modification was made 

between items 6 and 7 in a way that would not disrupt the theoretical structure of the scale. 

The model diagram of the scale after the second round of CFA is shown in Figure 1.  
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Figure 1  
Model Diagram of the Sport Event Image Scale 

 

 Table 4 shows the goodness of fit values of the scale after modification in the second 

round of CFA. CMIN/DF, RMSEA and AGFI values have been found acceptable fit (Awang, 

2012; Tabachnick & Fidell, 2007). RMR, SRMR, GFI, RFI, CFI, NFI and NNFI (TLI) values have 

been found excellent fit ranges (Baumgartner & Homburg, 1996; Bentler, 1980; Bentler & Bonet, 

1980; Byrne, 2011; Engel et al., 2003; Hu & Bentler, 1999; Marsh & Hocevar, 1985).  
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Table 4 
 Goodness of Fit Index 

Fit Index Excellent Treshold Acceptable Treshold SEIS 
1CMIN/DF 0<CMIN/DF<2 2<CMIN/DF<5 3.441 

2RMSEA 0<RMSEA<0.05 0.05<RMSEA<0.08 0.077 
3RMR 0<RMR<0.05 0.05<RMR<0.08 0.007 

3SRMR 0<SRMR<0.05 0.05<SRMR<0.1 0.006 
4GFI 0.95<GFI<1 0.90<GFI<0.95 0.976 

4AGFI 0.90<AGFI<1 0.85<AGFI<0.90 0.885 
5RFI 0.95<RFI<1 0.90<RFI<0.95 0.976 
6CFI 0.95<CFI<1 0.90<CFI<0.95 0.996 
7NFI 0.95<NFI<1 0.90<NFI<0.95 0.994 

7NNFI (TLI) 0.95<NNFI<1 0.90<NNFI<0.95 0.983 
Note. 1 5 6 7 (Bentler & Bonet, 1980), 1 4 5 7 (Marsh & Hocevar, 1985), 1 5 (Byrne, 2011), 2 (Hair et al., 2010), 1 2 4 (Tabachnick 
& Fidell, 2007), 2 (Awang, 2012), 3 4 5 6 (Hu & Bentler, 1999), 3 4 (Kline, 2011),  
4 7 (Baumgartner & Homburg, 1996), 4 (Engel et al., 2003), 6 7 (Bentler, 1980). 

In addition, CR (Composite Reliability; Convergent/Construct Reliability) and AVE 

(Average Variance Explained) were calculated to determine whether the scale has convergent 

validity. Table 5 shows that CR was bigger than 0.700 and AVE was bigger than 0.500. 

According to these construct validity values, it is understood that the factor and all items met 

the convergent validity (Fornell & Larcker, 1981; Hair et al., 2010; Kline, 2011).  

Two different techniques were used to determine SEIS's reliability. Cronbach's Alpha 

was 0.976 as the internal consistency coefficient value, and Pearson’s R was 0.901 as the test-

retest correlation coefficient to test the scale's consistency over time, which was conducted 

after a three-week interval from CFA (Table 5). 

Table 5 
 CR, AVE, Cronbach’s Alpha and Test-Retest Results 

Scale CR AVE Cronbach’s Alpha Test-Retest 
SEIS 0.979 0.782 0.976 0.901 

D,6&866,21 

The current study, which purposed to adapt and test the validity and reliability of the 

“Sport Event Image Scale” for the Turkish population, included several phases such as 

translation from the original language to Turkish, confirmation of the psychometric structure, 

and testing the reliability. After translation of SEIS into the target language, normality was 

checked and to test the compatibility of the Turkish version with the original version’s 

psychometric structure a confirmation analysis was performed via CFA (Anderson & Gerbing, 

1988). CFA were conducted using the maximum likelihood estimation method.  
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Various studies on goodness fitting and lack of fitting are used in CFA. However, more 

than 30 indices are developed as fit indices and/or lack of fit indices (Marsh et al., 1988). 

However, these indices are not always consistent, leading to disagreements about the “best-fit 

index” (Thompson & Daniel, 1996). Steiger (1990), states that there is no such concept as “best 

fit coefficient”. For that reason, Jaccard and Wan (1996) emphasize that at least 3 indices, and 

Kline (2011) emphasize that at least 4 indices should be reported in studies involving model 

estimation. Raykov et al. (1991) recommended reporting the CMIN/DF, RMSEA, RMR, NFI, 

NNFI (TLI), and CFI; Hu and Bentler (1999) suggested reporting the CMIN/DF, RMSEA, 

SRMR, CFI, and NNFI (TLI) indices. Also, Fornell and Larcker (1980), with Bentler and Bonett 

(1980) recommendations were to report CMIN/DF, RMSEA, NFI, CFI, and GFI; Hair et al. 

(2010) CMIN/DF, RMSEA, AGFI, CFI, NFI, and GFI indices. While such indices can be 

classified into two different categories, such as fit or lack of fit indices, there is a more common 

classification in the literature. According to the most basic common classification in the 

literature, fit and lack of fit indices are classified into two categories; (a) absolute fit indices, 

and (b) incremental or relative fit indices (Widaman & Thompson, 2003; Yuan, 2005). In this 

study, recommended indices according to the literature mentioned above, CMIN/DF, 

RMSEA, RMR, SRMR, AGFI, and GFI considered as absolute fit, and RFI, CFI, NFI and NNFI 

(TLI) are considered as incremental or relative fit indices were used (Gupta & Singh 2014; 

Mulaik et al., 1989; Yurdugül, 2007). 

Chinese adapted version of the SEIS, GFI was 0.960 (excellent fit; Huang et al., 2015) 

while Korean version of GFI was 0.912 (acceptable fit) and AGFI was 0.907 (acceptable fit) 

(Girish & Lee, 2019). Baumgartner and Homburg (1996), Engel et al. (2003), Marsh and 

Hocevar (1985), Tabachnick and Fidell (2007), suggest that 0.900 for GFI and 0.850 and above 

for AGFI are acceptable fit values. The results showed that the model has similar GFI and 

AGFI values in previous adaptations of SEIS. Excellent fit index values for GFI (0.976) and 

acceptable fit index values for AGFI (0.885).    

Koo et al. (2014) used the scale (in the original English version) in their research 

regarding event images and reported the CFI value as 0.923 (acceptable fit). Chinese adapted 

version of the SEIS CFI was 0.970 (excellent fit; Huang et al., 2015), and the Korean version of 

the CFI was 0.951 (excellent fit; Girish & Lee, 2019). CFI compares the fit model with the fit 

null hypothesis model that ignores correlation and covariance between latent variables. It 

predicts that there is no relationship between variables. Between 0-1 values show that CFI has 

the goodness of fit and increases as it approaches 1. For CFI to be accepted, it is expected to 
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exceed 0.900 (Bentler, 1980; Bentler & Bonet, 1980; Hu & Bentler, 1999). Parallel to the previous 

adaptations of SEIS, the CFI value obtained from this study (0.996) indicates an excellent fit. 

Chinese adapted version of the SEIS, NFI was 0.950 (acceptable fit; Huang et al., 2015), 

and the Korean version of the NFI was 0.927 (acceptable fit; Girish & Lee, 2019). NFI 

investigates the fit hypothesized model with the null hypothesis model, and the value found 

is desired to be above 0.900; the closer it is to 1, the better the goodness of fit (Baumgartner & 

Homburg, 1996; Bentler, 1980; Bentler & Bonet, 1980; Marsh & Hocevar, 1985). While in 

previous adaptations of the SEIS, the CFI has been found to be an acceptable fit, in this 

adaptation study, the NFI value, which has an excellent fit, was found to be 0.994. 

Koo et al. (2014) reported the NNFI (TLI) value as 0.913 (acceptable fit) in their study 

using SEIS. The NNFI or TLI attempts to correct for negative bias by considering the null 

model and the degrees of freedom of the researcher's model. More significant than 0.900 is 

recommended for an acceptable fit NNFI (TLI; Baumgartner & Homburg, 1996; Bentler, 1980; 

Bentler & Bonet, 1980; Marsh & Hocevar, 1985). While Koo et al. (2014) have found an 

acceptable fit, in this adaptation study, the NNFI (TLI) value was found to be 0.994, which is 

an excellent fit. 

RFI includes a factor that represents deviations from a null model and compares the 

hypothesized model chi-square to one from a “null” or “baseline” model. It takes a value 

between 0-1 and an acceptable RFI to exceed 0.900 (Bentler & Bonet, 1980; Byrne, 2011; Hu & 

Bentler, 1999; Marsh & Hocevar, 1985). The RFI value was found to be 0.976, which has an 

excellent fit. Neither in previous adaptations of the SEIS, nor in the original version, the RFI 

index, has been reported. 

RMR value changes depend on size, number of variables, and values of other fit 

indices. SRMR is a standardized version of RMR. While the RMR and SRMR values are 

expected to be below 0.050, it is stated that this value can be stretched up to 0.080 for RMR and 

0.1 for SRMR (Hu & Bentler, 1999; Kline, 2011). The RMR value of the scale is at the level of 

excellent fit with 0.007 and SRMR is also excellent fit with 0.006. Koo et al. (2014) found SRMR 

value acceptable fit of 0.053 in their study related to event images.   

Korean adapted version of the SEIS, RMSEA was 0.031 (excellent fit; Girish & Lee, 2019) 

while Chinese version of RMSEA was 0.060 (acceptable fit; Huang et al., 2015). Koo et al. (2014) 

reported the RMSEA value as 0.053 (acceptable fit) in their study using SEIS. RMSEA is an 

index that evaluates fit as a function of degrees of freedom (DF); according to Tabachnick and 

Fidell (2007), the expected RMSEA value should be less than 0.050, but it is stated that up to 
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0.080 is acceptable (Awang, 2012; Hair et al., 2010). The RMSEA value of this adaptation study 

is at the level of acceptable fit with 0.077, which is a parallel result of previous adaptations of 

SEIS. 

Chinese adapted version of the SEIS, CMIN/DF was 1.880 (excellent fit; Huang et al., 

2015), and Korean version was 1.690 (excellent fit; Girish & Lee, 2019). CMIN/DF is the 

minimum discrepancy divided by the degree of freedom; less than 2 is an excellent fit, whereas 

between 2 and 5 refers to an acceptable fit (Bentler & Bonet, 1980; Byrne, 2011; Marsh & 

Hocevar, 1985; Tabachnick & Fidell, 2007). While Huang et al. (2015) with Girish and Lee 

(2019) report the CMIN/DF values as an excellent fit, Koo et al. (2014) has been found an 

acceptable fit at 2.405. In this adaptation study, the CMIN/DF value was found to be 3.441, 

which is an acceptable fit similar to that of Koo et al. (2014). 

When the convergent validity of the scale was evaluated as a result of CFA, there were 

no statements below the lower cut-off point of 0.764 among the 13 items. Fornell and Larcker 

(1981), show that factor loadings exceed 0.700 as evidence of convergent validity. When all of 

the scale items are evaluated, it can be said that convergent validity is achieved. In addition 

that, CR and AVE values were calculated. CR was bigger than 0.700 and AVE was bigger than 

0.500. According to these construct validity values, it is understood that all items met the 

convergent validity (Fornell & Larcker, 1981; Hair et al., 2010). In previous adaptations of the 

SEIS; Chinese version CR was 0.830 (CR > 0.700) and AVE was 0.660 (AVE > 0.500; Huang et 

al., 2015), while Korean version CR was 0.940 (CR > 0.700) and AVE was 0.760 (AVE > 0.500) 

(Girish & Lee, 2019). Also, Koo et al. (2014) reported to CR value as 0.924 (CR > 0.700) and 

AVE as 0.607 (AVE > 0.500) in their study using SEIS. Convergent validity was evaluated with 

the help of another scale (a brand personality) developed by Aaker (1997) in the original 

version of SEIS. Researchers chose this scale because brand personality is considered to be 

associated with brand image (Aaker, 1997). The results revealed a significant correlation 

between the sports event image and the brand personality scale (r = 0.590, p < 0.05), which 

supports the convergent validity of the sports event image construct (Kaplanidou & Vogt, 

2007). The same procedure was made by Kogoya et al. (2022) in the Indonesian version of SEIS 

(r = 0.675, p < 0.05). 

In the evaluation of the reliability of the SEIS, internal consistency analysis was 

performed. Cronbach’s Alpha coefficient for the total scale is 0.976. According to DeVellis 

(2017) with Nunnally and Bernstein (1994), when the Cronbach’s Alpha coefficient is more 

significant than 0.900, the scale has a high level of reliability. As can be understood from this, 



 Sport Event Image                             2caNRùOX, A� g]J�O & .arOı 

  
  

Pamukkale J Sport Sci, 16(1), 1-22, 2025 
15 

the adaptation of SEIS in Turkish culture has high internal consistency. In previous 

adaptations of the SEIS, Korean version of Cronbach’s Alpha was 0.837 (Girish & Lee, 2019), 

while Chinese version of Cronbach’s Alpha was 0.870 (Huang et al., 2015). Also, Koo et al. 

(2014) found the Cronbach’s Alpha coefficient value as 0.896 in their study using SEIS. The 

original version of SEIS internal consistency was found to be 0.920 (Kaplanidou & Vogt, 2007). 

Test-retest reliability analysis was conducted on 113 participants in the same group three 

weeks after the fit indices were within the acceptable range. The correlation coefficient 

(Pearson’s R) between the measurements was calculated as 0.901. According to Hair et al. 

(2010), the Pearson’s correlation coefficient, which shows the test-retest result, indicates a high 

level of relationship as it approaches 1. In other words, it can be said that there is a high 

consistency among the items in the scale, meaning that there is no problem with the reliability 

of the scale over time.  

 Limitations 

The study sample, which was composed of runners of the Gökova Half Marathon 

event, may be the limitation of this study. Therefore, in the following research studies, testing 

the reliability and validity of the scale through different sports events with different 

participants (active sport tourists) may contribute to its reliability and validity and strengthen 

its functionality in different sample groups. 

&21&/86,21  

Results showed that adapted SEIS maintained the psychometric properties of the 

original scale. Moreover, it had adequate CFA fit indices and a high level of internal 

consistency coefficients. This feature of adapted SEIS in Turkish culture is similar to previous 

adaptations of it in different cultures (Girish & Lee, 2019; Huang et al., 2014; Kogoya et al., 

2022). To conclude, the “Sport Event Image Scale" can be considered as a valid and reliable 

instrument for research studies that will be conducted on the Turkish population to make 

meaningful interpretations of the general image of sports events organized in Türkiye. 

Athletes can be motivated to participate in a sports event for several reasons, including 

the unique qualities of the event that differentiate it from others in the marketplace or the 

event’s image and reputation (Aicher & Brenner, 2015; Lough et al., 2016). Therefore, it is 

important to know the overall image of the sports event in order to attract these motivated 

athletes to the event, to make a satisfied and loyal consumer base, to add distinctive features 
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to the event, and to have a strategic position in the market. Limited research was found in 

international literature regarding event image relationship with participant motivation, past 

experience, satisfaction, loyalty, and behavioral intention (Girish & Lee, 2019; Huang et al., 

2015; Kogoya et al., 2022; Koo et al., 2014; Lianopoulos et al., 2021). When the Turkish sports 

literature is examined, there is no research regarding the effect of sports event image on event 

participation, motivation, and event loyalty. It is recommended to conduct research on sports 

event image using this adapted scale. 

35A&7,&A/ ,03/,&A7,216 

In Türkiye, especially in recent years, there has been an increase in the number of public 

and private events in many sports disciplines and a corresponding increase in the mobility of 

domestic sports athletes. This positive situation not only intensifies competition between 

events but also challenges event organizers and managers in terms of the sustainability of the 

event in the following years.  

To hold a competitive advantage over other athletic events, it is important for event 

organizers and managers to determine the overall image of their sports event in order to build 

satisfied and loyal participants. Emphasizing the distinctive qualities of the event, investing 

in the event in all kinds of emotional, social, organizational, and physical dimensions that will 

make a difference, or finding the right and appropriate sponsors to invest in, is the biggest 

task of event organizers and managers in terms of both sustainability and creating a satisfied 

and loyal participant profiles.  

The SEIS, adapted through this study, is very valuable for event organizers and 

managers in terms of evaluating the related sport event’s image from the perspective of active 

athlete participants. Gathering such information would be fruitful for organizers and 

managers to determine the event’s position in the market, identify the distinctive features of 

the event, and find the right sponsors suitable for the event's image. 

In line with the results obtained from the research, the following recommendations 

have been developed. 

o It is recommended that brands that want to sponsor sports events evaluate the 

compatibility between their company and the event image using the SEIS before 

making the sponsorship decision.  

o Sponsorship involves image sharing for both parties. Sports marketers who want 

to strengthen the sport event image are recommended to test the event image using 
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the scale before planning the sponsorship process and to choose the sponsors using 

the data obtained. 
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 The study aimed to investigate the mediating role of event satisfaction in the 

relationship between recreational flow experience and personal well-being in a 

sample participating in swimming events. A total of 301 volunteers participated 

in this research, comprising 139 females (46.2%) and 162 males (53.8%). The ages 

of participants varied from 18-60 years (Meanage = 35.44±7.84). As data collection 

tools, the Recreational Flow Experience Scale (RFES), Event Satisfaction Scale 

(ESS), and Personal Well-Being Index-Adult (PWBI-A) were used. In accordance 

with the basic aim of the study, mediation analysis was performed using the 

PROCESS macro for data analysis. When the correlation coefficients related to 

the scales were investigated, statistically moderate and high levels of positive 

significant correlations were identified between the mean scores for recreational 

flow experience, event satisfaction, and personal well-being among individuals 

participating in swimming events (p < 0.01). The analysis results indicate that 

recreational flow experience had a positive and direct significant effect on 

personal well-being (ǃ = 0.22; p < 0.01). Additionally, event satisfaction was 

confirmed to play a mediating role in the relationship between recreational flow 

experience and personal well-being (ǃ = 0.21; p < 0.01). The results show that 

individuals regularly participating in swimming events will have increased 

personal well-being mediated by the satisfaction they obtain from the event by 

experiencing flow. The study emphasizes the potential of flow experiences and 

event satisfaction to contribute to the well-being of individuals.  
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INTRODUCTION 

Leisure is time remaining after mandatory work and responsibilities that individuals 

may use freely (Roberts, 2018). During this time, individuals may relax physically or mentally 

and participate in activities to help develop themselves (Chick et al., 2016; Koçak & Gürbüz, 

2024). Home-based activities, outdoor activities, cultural, artistic, social, and touristic 

activities, and physical activity-based events offer a variety of choices for individuals to pass 

their leisure time (Gürbüz, 2017; Kelly, 2019; Stebbins, 1992). Leisure activities, encompassing 

a broad range of choices such as home-based, outdoor, cultural, and physical pursuits, are 

crucial in enhancing individuals' overall well-being (Chick et al., 2022; Doğan, 2021). Within 

this diverse spectrum, physical activity-based options stand out, offering unique opportunities 

for both health and enjoyment, among which water sports hold a special place. 

From this perspective, water sports are among important physical activity-based 

recreational activities supporting bodily health and ensuring mental relaxation for individuals 

(Choi & Park, 2021). Water-based activities like swimming, canoeing, and surfing offer the 

opportunity to spend leisure more productively and satisfyingly. Activities completed in 

aqueous environments offer a different experience to individuals compared to sporting 

activities on land due to the unique physical properties of water. For example, swimming 

improves general fitness by lessening the pressure on joints and supports cardiovascular 

health (Tanaka, 2009). Cumming (2017) stated that regular swimming improved cardiac and 

vascular health and lowered blood pressure. Additionally, movements against water 

resistance increase muscle strength and benefit joint health, and these features make it ideal 

for individuals with joint disorders (Silva et al., 2020). According to research, swimming does 

not just offer physical benefits; at the same time, it supports general psychological well-being 

by improving the mental state of individuals (Overbury et al., 2023; Sheard & Golby, 2006). 

Research shows that swimming reduces levels of stress, anxiety, and burnout with this 

psychologically relaxing effect (Sukur et al., 2023). The positive effects of water on mental 

health become more pronounced for water-based activities like swimming. This effect is 

largely related to the relaxing feeling created by water on the body, and regular swimming is 

associated with increasing endorphin production (Carrasco et al., 2007). Endorphins reduce 

stress, making individuals feel happier and improving general psychological health (Özant, 

2024; Sran et al., 2021). Due to water activities like swimming, individuals experience flow, an 

area of study in positive psychology (Chen & Meggs, 2021). Flow is frequently observed 
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during repetitive and rhythmic activities like swimming. While swimming, individuals focus 

on bodily movements, are removed from external stimuli, and only feel within the water, 

which may trigger flow.  

In recent years, recreational flow experience has emerged as a prominent research 

topic, particularly in terms of the intense focus and satisfaction individuals experience during 

their leisure activities (Ahn & Song, 2024; Er & Cengiz, 2023; Sevim et al., 2022). However, 

studies examining the impact of flow experience on event satisfaction remain relatively limited 

(Armbrecht & Andersson, 2020; Ding et al., 2023). Investigating the relationship between 

recreational flow experience and event satisfaction, especially in from swimming activities. 

Activities like swimming, which require intense focus, can uniquely affect individuals' 

physical and psychological well-being. This study aims to explore the relationship between 

recreational flow experience and event satisfaction in the context of swimming, thereby 

addressing gaps in the literature and offering unique contributions to understanding 

individuals' well-being. 

Recreational flow results from positive or negative evaluation of general life 

satisfaction with personal well-being when an individual focuses on recreational activities, 

shaped by the feelings and emotions obtained from these activities (Sidorovi, 2015). 

Individuals with high-flow experiences participate intensely in recreational activities and 

greatly benefit from this process (Akçakese et al., 2024). This contributes to individuals 

experiencing positive feelings by keeping them from negative feelings (Cheng & Lu, 2015). In 

this context, the specific features of the flow experience, such as concentration (Marty-Dugas 

& Smilek, 2019), intrinsic motivation (Mehta & Vyas, 2022), and a sense of control (Wu et al., 

2020), may positively influence personal well-being through the mediation of event 

satisfaction. 

7KHRUHWLFDO�)UDPHZRUN�DQG�+\SRWKHVHV 

Relationship %HWZHHQ�5HFUHDWLRQDO�)ORZ�([SHULHQFH�DQG�(YHQW�6DWLVIDFWLRQ 

Flow is a psychological state characterized by internal motivation when individuals 

fully concentrate on an activity and feel deep satisfaction (Csikszentmihalyi & Larson, 2014). 

This concept was first proposed by Mihaly Csikszentmihalyi and was defined as an 

individual’s perception of time being lost during an activity when they focus intensely and 

achieve enjoyment (Csikszentmihalyi, 2013). Flow ensures individuals are fully caught up in 

an activity by creating a balance between the capabilities of the individuals and the level of 

difficulty of the activity. Among the basic features of flow are the individual focusing on the 
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activity at a high level, feeling time passing quickly, internal satisfaction obtained from the 

activity, dealing with difficult but doable tasks, and feeling in full control of the activity 

(Csikszentmihalyi, 2020). Flow may be observed in a variety of areas like sports, art, music, 

games, and work life, generally (Nakamura & Csikszentmihalyi, 2002). In this context, the flow 

experienced by individuals during swimming ensures the opportunity to understand the 

psychological effects of this activity more deeply. Swimming is an activity with features 

triggering flow because individuals perform continuous repetitive movements and physically 

adjust to the resistance provided by the water while swimming; they enter a certain rhythm. 

This situation allows the person the opportunity to fully focus, both physically and mentally, 

on the swimming activity. Smith (2021) stated that swimming is strongly associated with the 

flow experience, enabling individuals to connect deeply with water and their surroundings. 

Swimming in a state of flow enhances individuals' physical performance and increases their 

ecological awareness and sensitivity. This experience emerges at a point where the 

individual’s capabilities are tested but not overwhelmed, and this situation may ensure that 

the individual obtains satisfaction from swimming.  

Event satisfaction is a psychological concept representing the satisfaction experienced 

by individuals during a certain event. This concept measures the degree of general satisfaction 

obtained by individuals from an event and involves the emotional and cognitive responses of 

the individual to the event (Funk et al., 2011). This concept is related to factors like the 

enjoyment a person receives from the event generally, the level to which the event meets 

expectations and general attitudes about the event (Ragheb & Beard, 1982). Event satisfaction 

may be affected by a variety of factors. For example, the compatibility of the event with the 

individual’s interest and capabilities has a significant effect on the levels of enjoyment and 

satisfaction obtained from the event (Beard & Ragheb, 1980). Additionally, the balance 

between the difficulty level of the event and the individual’s abilities is another factor affecting 

event satisfaction. Compatibility between difficulty and ability ensures a high degree of 

satisfaction is experienced by individuals during the event (Csikszentmihalyi, 2020). Cater et 

al. (2021) examined the causal relationship between flow experience and satisfaction in diving 

activities. The study found that flow experience plays a role in increasing satisfaction and that 

the flow experienced during diving directly impacts participants' satisfaction levels. 

Recreational flow experience and event satisfaction are closely interconnected (deMatos et al., 

2024; Kim, 2022), as the immersive and enjoyable nature of flow not only enhances individuals' 

engagement with the activity but also significantly contributes to their overall satisfaction with 
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the event, creating a more meaningful and memorable experience. In light of this knowledge, 

we propose the following hypothesis. 

+\SRWKHVLV��� Recreational flow experience will have a direct positive effect on event 

satisfaction.  

RelaWLRQVKLS�%HWZHHQ�5HFUHDWLRQDO�)ORZ�([SHULHQFH�DQG�3HUVRQDO�:HOO-Being 

Personal well-being is a comprehensive concept related to the long-term life 

satisfaction of individuals and not just a temporary mood (Diener, 1984). This concept is not 

limited to the presence of positive emotions and the absence of negative emotions in the life 

of individuals; it involves cognitive assessments and general satisfaction levels of individuals 

about their lives (Diener et al., 2018). This broad definition of personal well-being offers an in-

depth approach to understanding how individuals assess their own satisfaction by 

considering all aspects of their lives (Andrews & Robinson, 1991; Angner, 2010). Personal well-

being is affected by a variety of factors in the individual’s life. Among these are social 

relationships and activities, physical health, economic status, and personal success (Bortes et 

al., 2021; Buecker et al., 2021; Cooper et al., 1992; Goswami, 2012; Lamu & Olsen, 2016). Social 

relationships play a critical role in increasing the personal well-being of individuals because 

strong bonds formed between individuals and their close surroundings provide psychological 

and emotional support (Diener et al., 2018). Similarly, protecting physical health increases the 

satisfaction a person receives from life and positively impacts the general well-being levels of 

individuals (Cross et al., 2018; Dobewall et al., 2018). Especially when the difficulty level is 

consistent with the individual’s abilities, individuals experience higher personal satisfaction 

and well-being as they feel competent and successful (Csikszentmihalyi, 2020; Fong et al., 

2015). Recreational flow, defined as a process where the individual focuses intensely on an 

activity and experiences full participation, emerges as a strong factor positively affecting the 

personal well-being levels of individuals (Shen et al., 2022). Flow does not just affect the 

enjoyment and satisfaction an individual feels during an activity; at the same time, it leads to 

positive outcomes for personal development, self-efficacy, and psychological well-being after 

the activity (Jackson et al., 2004). Zou et al. (2024) revealed that the flow experienced during 

physical activities increased the personal well-being of students, and this contributed to 

mental and emotional health. The study emphasized that a supportive exercise atmosphere, 

especially, assisted in strengthening this relationship by providing the necessary conditions 

for flow. Individuals experiencing flow in the business world especially were more creative 

and productive and were more satisfied with their work, and this satisfaction was reflected in 
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general life happiness (Salanova et al., 2006). A study by Chang (2017) stated that risk-taking 

skills increased when individuals experienced flow in extreme sports, while contrary to this, 

well-being was positively impacted. Flow, improving individuals' general quality of life by 

increasing productivity in work life and work satisfaction, is associated with high 

performance, satisfaction and well-being during recreational activities. In line with this 

information, we propose the following hypothesis. 

+\SRWKHVLV����Recreational flow experience will have direct positive effect on personal 

well-being. 

Relationship %HWZHHQ�(YHQW�6DWLVIDFWLRQ�DQG�3HUVRQDO�:HOO-Being 

In the literature, though a direct correlation was not identified between event 

satisfaction and personal well-being, there is information that personal well-being is closely 

associated with leisure satisfaction (Argan et al., 2018; Liu, 2014). Hribernik and Mussap (2010) 

stated that individuals' satisfaction from leisure activities significantly increases their general 

life satisfaction and subjective well-being levels. Individuals spending their leisure time doing 

enjoyable, meaningful, and valuable activities were observed to have higher levels of 

psychological health. The results of another study identified that when students developed 

positive attitudes toward leisure activities, they obtained higher levels of satisfaction from 

these activities, and this satisfaction significantly impacted their psychological well-being 

levels (Kim et al., 2015). In this context, the relationship between event satisfaction and 

personal well-being highlights the significant impact that individuals' event experiences have 

on their emotional, psychological, and physical states of well-being (Theodorakis et al., 2015). 

Event satisfaction is related to how individuals' satisfaction with an activity increases their 

personal well-being levels through emotional fulfillment and meaningful experiences. In a 

study by Kuykendall et al. (2018), it was found that leisure activities play a significant role in 

personal well-being. The research shows that leisure activities improve individuals' overall 

well-being by creating positive effects on dimensions such as emotional satisfaction, stress 

reduction, and overall life satisfaction. In line with this information, we propose the following 

hypothesis. 

+\SRWKHVLV����Event satisfaction will have a direct positive effect on personal well-being.  

Mediating Role of Event Satisfaction 

Flow emerges when there is the balance between an individual’s skills and the degree 

of difficulty of an activity and involves the individual being fully caught up in the activity 

(Nakamura & Csikszentmihalyi, 2002). In this situation, the individual derives maximum 
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satisfaction from the activity. Doğan and Ünal (2024) found that individuals experiencing flow 

during physical activity obtained more satisfaction. Especially for water-based activities like 

swimming, it was observed that individuals may more easily achieve flow due to the 

comforting and focus-enhancing effects of the water (Swann, 2016). Event satisfaction is the 

level of satisfaction an individual obtains from an activity, and this satisfaction is directly 

related to the individual’s general happiness and life satisfaction (Funk et al., 2011). Within 

the self-determination theory of Ryan and Deci (2000), the satisfaction an individual feels from 

activities done with internal motivation increases their general personal well-being level. In 

other words, when an individual obtains high levels of satisfaction from an event, the 

satisfaction obtained from life in general, happiness, and personal well-being increase (Doğan, 

2021; Kuykendall et al., 2015; Mouratidis, 2021). This correlation is supported by studies about 

recreational activities (Doğan & Ünal, 2024; Xu & Choi, 2023). Personal well-being means an 

individual feels satisfaction from life, experiences positive emotions, and feels negative 

emotions at a minimum level (Buecker et al., 2023). Personal well-being is directly connected 

to the satisfaction individuals obtain from life events (Diener et al., 2018). In research, Liu and 

Yu (2015) concluded that individuals experiencing high levels of satisfaction during leisure 

had higher general personal well-being levels. This result supports the outcome that 

experiencing flow increases the satisfaction individuals obtain from activities and increases 

personal well-being (Csikszentmihalyi, 1990). In research about recreational runners, Aydın 

(2022b) identified that event satisfaction played a partial mediating role in the relationship 

between leisure involvement and life satisfaction. In the research, as the involvement of 

individuals in leisure events increased, their satisfaction obtained from these events increased, 

and they concluded that this satisfaction was positively reflected in life satisfaction. Flow 

experience enables individuals to fully engage in activities and experience a sense of 

satisfaction, while event satisfaction makes it possible for this process to effectively enhance 

personal well-being. In this context, recreational physical events that individuals participate 

in during leisure are very important, especially for preserving and enhancing physical and 

mental health (Godbey, 2009; Lee, 2020). In line with this information, we propose the 

following hypothesis. 

+\SRWKHVLV��� Event satisfaction has a mediating role in the effect of flow on personal 

well-being. Accordingly, experiencing flow will increase personal well-being by elevating 

event satisfaction. 
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The type of activity is important when individuals fully focus on physical activities 

they participate in during leisure and achieving flow, and in supporting the personal well-

being process by obtaining satisfaction. Swimming is very important in the context of these 

factors. Swimming developed as a natural survival skill in various cultures during the history 

of humanity and became professional over time. Swimming is an important leisure activity, 

ensuring progression of the body within water due to certain movements. Swimming is a 

common leisure activity performed for recreational purposes in water parks, pools or open 

water. Humans swim as a sporting and recreational activity, forming a basis for physical and 

mental health. It is important to research the flow, event satisfaction and personal well-being 

levels of individuals who regularly participate in swimming based on the rehabilitative power 

of water for humans.  

In accordance with the current literature, we will investigate the mediating role of 

event satisfaction on flow experienced during swimming events affecting personal well-being. 

As stated differently, event satisfaction will increase with the increase in flow, and personal 

well-being will increase with the increase in event satisfaction. In the literature, there is no 

research focusing on these three variables simultaneously. Our model, aimed at filling this 

gap, seeks to analyze the effects of swimming activities on individuals' psychological well-

being more comprehensively. Additionally, our study contributes to the existing literature by 

establishing deeper connections between event satisfaction and personal well-being in the 

context of individuals experiencing the rehabilitative power of water. We believe the model 

we create will contribute to understanding the nature of these variables and their prediction 

of each other.  

METHODS 

Participants 

The sample for the study comprised a total of 301 individuals, 139 females and 162 

males, regularly swimming in open and indoor swimming pools and the Sea of Marmara 

according to seasonal conditions in the ústanbul metropolis. Ages of participants varied from 

18-60 years (Meanage = 35.44±7.84). When the marital status of participants are investigated, 

175 were single and 126 were married. According to educational level, 28 had graduated from 

primary school-high school, 234 were university graduates and 39 had a master's or doctoral 

degree. In terms of welfare, 60 participants had welfare below average, 195 had welfare at 

average levels and 46 had welfare above average. According to the weekly number of days of 
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swimming, 113 participants swam 1-2 days per week, 161 swam 3-4 days per week, and 27 

swam five or more days per week. The demographic information for participants is shown in 

Table 1. 

The study was conducted following the principles outlined in the Declaration of 

Helsinki. The ethical suitability of the research was reviewed and approved by the Scientific 

Research and Publications Ethics Committee of the National Defense University Rectorate 

(20.06.2023/E-54589112-824.99-2484357). 

Table 1 
Demographic Characteristics of Participants 

Demographic variables N % 
Gender   
     Female 139 46.2 
     Male 162 53.8 
Age (years)   
     18-30  90 29.9 
     31-40  139 46.2 
     41-50  57 18.9 
     51-60  15 5 
Marital status   
     Single 175 58.1 
     Married 126 41.9 
Education   
     Primary school-high school 28 9.3 
     University  234 77.7 
     Master-doctorate 39 13 
Income   
     Below average 60 20 
     Average 195 64.8 
     Above average 46 15.2 
Days swimming per week   
     1-2 days 113 37.5 
     3-4 days 161 53.5 
     5 or more days 27 9 
Total 301 100 

Data Collection Procedure 

The study was conducted following the principles outlined in the Declaration of 

Helsinki. The ethical suitability of the research was reviewed and approved by the Scientific 

Research and Publications Ethics Committee of the National Defense University Rectorate 

(20.06.2023/E-54589112-824.99-2484357). 

This study was completed using a cross-sectional design and quantitative research 

method. The relational survey model investigated the mediating effect of event satisfaction in 

the relationship between flow experience and personal well-being levels of individuals 
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regularly participating in swimming events in a recreational context. The relational survey 

model, explaining the relationship between two or more variables and the degree of variation 

between these variables (Karasar, 2016), was chosen as a suitable model for the research. In 

the data collection process, the convenience sampling method was used for accessibility of 

participants and to practically complete the research (Büyüköztürk, 2018). Convenience 

sampling, or haphazard or accidental sampling, is a non-probability sampling method in 

which individuals from the target population are selected based on practical considerations. 

These may include factors such as accessibility, geographical proximity, availability during 

the data collection period, or willingness to participate in the study (Dornyei, 2007). 

Research data were collected from members of health and fitness clubs with open or 

indoor swimming pools and individuals swimming in the Sea of Marmara in ústanbul in July 

and August of 2023 after receiving ethics committee permission. The data collection process 

was completed after receiving the necessary consent from participants and during face-to-face 

interviews after the swimming event was completed. Under the aim of the research, 

individuals participating in swimming events at least one day per week and spending at least 

20-30 minutes being active in the water were included in the research. As the research has the 

quality of being a general assessment, it was emphasized that participants did not need to give 

any information stating their identities. Only individuals volunteering to participate were 

included in the research; the data collection process lasted an average of seven minutes. The 

participants in the study responded to questions from the Recreational Flow Experience Scale 

(RFES), the Event Satisfaction Scale (ESS), and the Personal Wellbeing Index-Adult (PWI-A). 

Data Collection 7RROV 

5HFUHDWLRQDO�)ORZ�([SHULHQFH�6FDOH��5)(6�� 

The Recreational Flow Experience Scale developed by Ayhan et al. (2020) comprises 

nine items and was designed as a 7-point Likert scale rated from 1 (strongly disagree) to 7 

(strongly agree). The structure of the scale was tested with confirmatory factor analysis (CFA) 

and analysis results revealed the model had good fit (ǘ2/sd = 1.80, GFI = 0.94, CFI = 0.98, 

NNFI = 0.97, SRMR = 0.03, RMSEA = 0.07). Additionally, the scale's Cronbach alpha internal 

consistency coefficient was calculated as 0.93. In our study, the internal consistency coefficient 

for the scale was found to be 0.90. 
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(YHQW�6DWLVIDFWLRQ�6FDOH��(66� 

The Event Satisfaction Scale developed by Funk et al. (2011) includes statements to 

measure the satisfaction individuals participating in recreational events obtain from these 

events. Adaptation of the scale to Turkish was completed by Aydın (2022a) and it comprises a 

single dimension and a total of three items. For this 7-point Likert scale, individuals respond 

by rating statements from (1) definitely not true of me to (7) definitely true of me. The structure 

of the scale was tested with CFA and the analysis results revealed the model had good fit 

(ǘ2/sd = 1.68, CFI = 0.99, NFI = 0.99, SRMR = 0.00, RMSEA = 0.04, RMR = 0.02). Additionally, 

the scale's Cronbach alpha internal consistency coefficient was calculated as 0.91. In this study, 

the internal consistency coefficient for the scale was found to be 0.94.  

3HUVRQDO�:HOOEHLQJ�,QGH[-$GXOW��3:,-$� 

The Personal Well-Being Index was developed for adults and is a scale tool based on 

self-report containing eight items. Individuals rate their well-being levels on an 11-point Likert 

rating from 0 (Very unsatisfied) to 10 (Very satisfied; International Wellbeing Group, 2006). 

The study, which adapted the scale to Turkish, determined that the internal consistency 

reliability coefficient was 0.86 (Meral, 2014). The structure of the scale was tested with CFA 

and analysis results revealed the model had good fit (ǘ2/sd = 1.75, AGFI = 0.93, GFI = 0.97, 

CFI = 0.99, NFI = 0.98, RMSEA = 0.05). Additionally, the scale's Cronbach alpha internal 

consistency coefficient was calculated as 0.91. In the present study, the internal consistency 

coefficient for the scale was found to be 0.76.  

Data Analysis 

IBM SPSS and AMOS Graphics (version 21) software packages were used for data 

analysis. Descriptive statistics related to the sociodemographic variables of the sample group 

were first calculated to conduct the statistical analysis of the collected data. The skewness and 

kurtosis values for variables related to the research were investigated and these values were 

in the ±2 interval; hence, the assumption of normality was met (George & Mallery, 2016). To 

evaluate the reliability of the scales, the Cronbach alpha reliability method was used. The 

reliability coefficients were as follows: 0.90 for the Recreational Flow Experience Scale, 0.94 for 

the Event Satisfaction Scale, and 0.76 for the Personal Well-Being Index. To investigate 

correlations between research variables, the Pearson moment multiplication correlation 

coefficient analysis was completed. 
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Subsequently, confirmatory factor analysis (CFA) was conducted for the recreational 

flow experience, event satisfaction, and personal well-being items. The average variance 

extracted (AVE) values were also calculated for convergent validity. To establish convergent 

validity, the Composite Reliability (CR) values must be higher than the Average Variance 

Extracted (AVE) values (CR ! AVE). This indicates that the indicators rather than 

measurement errors explain a larger portion of the variance in the construct. Furthermore, 

AVE values should be greater than 0.50 (Fornell & Larcker, 1981). 

With the aim of creating a regression model and testing the mediation hypothesis, the 

PROCESS v.3.3 macro developed by Andrew Hayes for the SPSS program was used. The 

PROCESS macro has the ability to test complex models and analysis is not only based on the 

p value. Confidence intervals were calculated using the bootstrap method, which does not 

require normal distribution. As the calculated confidence intervals (BootLLCI and BootULCI) 

did not contain zero, the direct and indirect effects in the analysis results were accepted as 

statistically significant (Hayes & Preacher, 2014). 

Within the scope of the research, Model 4, as recommended by Hayes (2013), was used. 

In this model, recreational flow experience was determined to be the independent variable, 

personal well-being was the dependent variable, and event satisfaction was included as the 

mediating variable. The significance of the indirect effects in the analysis was evaluated with 

resampling of 5000 using the bootstrapping method in the 95% confidence interval. In this 

model, the variables are coded as independent variable (X), dependent variable (Y) and 

mediating variable (M) with paths a, b and c (Figure 1). 

Figure 1  
Research Model 
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5(68/76 

This section presents findings related to the correlations between recreational flow 

experience, event satisfaction, and participants' personal well-being levels. According to Table 

2, the standardized factor loadings for each scale in the CFA exceed 0.50 and are significant. 

Items with factor loadings below 0.50 and non-significant values were removed from the 

model. The factor loadings exceeding the 0.50 threshold provide evidence that each item 

appropriately represents its corresponding factor (Hair et al., 2017). The goodness-of-fit 

statistic, chi-square to degrees of freedom ratio, was found to be 260.32/87 = 2.99. The fit index 

values were determined as RMSEA = 0.081, GFI = 0.90, CFI = 0.97, and IFI = 0.97. It can be 

stated that all fit indices align with the data (Anderson & Gerbing, 1988). CFA allows for 

testing the measurement model's reliability, convergent validity, and discriminant validity; 

composite reliability (CR) and average variance extracted (AVE) were calculated and 

examined. All constructs exhibited acceptable CR coefficients, exceeding 0.7 (Bagozzi & Yi, 

1988). Fornell and Larcker (1981) recommended calculating AVE for a construct to indicate 

convergent and discriminant validity. Except for personal well-being, the AVE values for other 

constructs exceeded 0.50. Fornell & Larcker (1981) emphasized that CR coefficients greater 

than 0.70 and AVE values below 0.50 are acceptable. Therefore, convergent validity was 

achieved for all study constructs. Additionally, to provide complementary evidence of the 

adequacy of discriminant validity, the square root of the AVE for each construct was compared 

with the squared correlations between each construct. A sufficient discriminant validity 

criterion is that the square root of the AVE should exceed the squared correlations for all 

construct pairs (Fornell & Larcker, 1981; Hair et al., 2006). Based on all reliability and validity 

analyses, the construct scales exhibit sufficient measurement characteristics. 

Table 2 
The Factor Loadings, AVE, and CR Value of the Measurement Model 

Variable and Item Factor 
/oading CR AVE 

Recreational flow experience 
   Swimming enhances my self-confidence. 0.59 0.90 0.54 
   I focus all my attention while swimming. 0.65 
   Swimming allows me to have an enjoyable experience. 0.87 
   I feel that I have a positive experience through swimming. 0.83 
   Swimming makes me feel highly motivated. 0.78 
   Swimming makes me happy. 0.83 
   I lose track of time while swimming. 0.64 
   Swimming is enjoyable. 0.67 
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Table 3 (Continued) 

Variable and Item Factor 
/oading CR AVE 

Event satisfaction    
   I am satisfied with my decision to participate in the swimming 
activity. 

0.90 0.94 0.84 

   I am happy about participating in the swimming activity. 0.95 
   I made the right decision by participating in the swimming activity. 0.90 
Personal well-being   

0.75 
 

0.45    How satisfied are you with your achievements in life" 0.62 
   How satisfied are you with your relationships with other people" 0.74 
   How secure do you feel" 0.63 
   How satisfied are you with being part of society" 0.66 

When the skewness (-1.10 to -0.51) and kurtosis (-0.37 to 0.26) values for scores obtained 

from the scales are investigated in Table 3, the data appear to abide by normal distribution. 

When the mean scores are investigated, participants had scores of 5.88 for recreational flow 

experience, 6.29 for event satisfaction and 7.85 for personal well-being. Additionally, all 

correlations related to the variables were statistically significant. The strongest correlation was 

identified between recreational flow experience and event satisfaction (r = 0.71, p< 0.01). 

Contrary to this, there were moderate positive correlations observed between personal well-

being with recreational flow experience (r = 0.27, p< 0.05) and between personal well-being 

with event satisfaction (r = 0.31, p< 0.05; Table 3). 

Table 4 
Correlations and Descriptive Statistics 

Variables 
Correlation Descriptive statistics and reliability 
1 2 Mean Sd Skewness Kurtosis ǂ 

1. Flow experience - - 5.88 0.97 -0.82 0.26 0.90 

2. Event satisfaction 0.71

 - 6.29 0.90 -1.10 0.23 0.94 

3. Personal well-being 0.27

 0.31

 7.85 1.42 -0.51 -0.37 0.76 
Note. 

p < 0.01 

When the analysis results are investigated, recreational flow experience was identified 

to be a significant predictor of event satisfaction (a = (ǃ = 0.66), t(299) = 17.48, p< 0.01). In this 

correlation, flow experience explained 51% of the variance (F (1,299) = 305.69, p< 0.01). This 

finding supports the first hypothesis (H1) in the research. Secondly, both event satisfaction (b 

= (ǃ = 0.31), t(298) = 2.90, p< 0.01) and recreational flow experience (c = (ǃ = 0.22), t(298) = 2.21, 

p< 0.01) significantly predict personal well-being. The recreational flow experience and event 

satisfaction together explain 13% of the variance (F (2,298) = 22.71, p< 0.01). These findings 

support the research's second and third hypotheses (H2 and H3; Table 4). 
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Table 5 
Mediation Analysis Results for Event Satisfaction Between Flow Experience and Personal 
Well-Being 

Predictive Variables 
Outcome Variables 

Event Satisfaction Personal Well-Being 
ǃ SH ǃ SH 

(Constant)  2.401 0.22 4.326 0.50 
Flow Experience  0.66 0.03 0.22 0.10 
Event Satisfaction    0.31 0.11 
 R2 = 0.51 R2 = 0.13 
 F (1, 299) = 305.69, p < 0.01 F (2, 298) = 22.71, p < 0.01 

Note. X = Recreational flow experience, M = Event satisfaction, Y = Personal well-being 

With the aim of investigating the indirect effect within the scope of the research, 

bootstrap analysis was performed with 5000 samples using the PROCESS macro developed 

by Hayes (2013; Hayes & Preacher, 2014). When the predictive power of recreational flow for 

personal well-being was investigated by controlling for the mediating variable of event 

satisfaction, a significance variation was caused (F (1,299) = 36.12, p< 0.01) and it appeared the 

explained variance fell to 11% ǃ= 0.21, t(299) = 6.01, p< 0.01). This result indicated that event 

satisfaction had mediating role in the relationship between recreational flow experience and 

personal well-being. As a result, the fourth hypothesis (H4) was accepted and the model was 

confirmed. The results showed the direct and indirect effects were significant. The indirect 

standardized mediation effect in the model had 95% CI values interval from LLCI=0.06 to 

ULCI=0.35. The total effect (c’; ǃ= 0.43) is found by combining the direct effect of flow 

experience on personal well-being (ǃ= 0.22) and the mediating effect of event satisfaction (ǃ= 

0.21; Table 5). 

Table 6 
Direct and Indirect Effects Related to the Research Model 

Correlations Between Variables Coefficient 
95% CI 

// 8/ 

Flow Experience ń Event Satisfaction 0.66

 0.58 0.73 

Flow Experience ń Personal Well-Being 0.22

 0.02 0.42 

Event Satisfaction ń Personal Well-Being 0.31

 0.10 0.52 

Flow Experience ń Event Satisfaction ń Personal Well-Being 0.21

 0.06 0.35 

Total Effect 0.43

 0.29 0.57 

Note. 

p < 0.01 
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Figure 2  
Mediation Analysis Results for Event Satisfaction Between Recreational Flow Experience and 
Personal Well-Being 

 

DISCUSSION 

The basic aim of this study was to test the mediating effect of event satisfaction in the 

relationship between recreational flow experience and personal well-being for individuals 

regularly participating in swimming events. When the research findings were investigated, 

positive and significant correlations were found between recreational flow experience, event 

satisfaction, and personal well-being (Figure 2). 

Recreational FORZ�E[SHULHQFH�ń�(YHQW�6DWLVIDFWLRQ��+�� 

Recreational flow experience was determined to have a positive and significant effect 

on event satisfaction. This result supports the first hypothesis (H1). This finding overlaps with 

the results of previous studies. Csikszentmihalyi (1990) stated that flow allowed individuals 

to be fully caught up in an activity and experience high happiness levels in this process, 

increasing the satisfaction obtained from this activity. A study by Kim (2022) investigated the 

effect of fitness content presented in the digital environment on flow experience and 

satisfaction. The study results showed that experiencing flow in the digital environment 

significantly increased the satisfaction levels of participants. This situation is related to flow 

experience being a process where the individual fully focuses on online fitness content, does 

not notice how time passes, and enjoys interaction with the content at high levels. The results 

of a study by Cater et al. (2021) revealed there was the strong causal relationship between flow 
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experience and satisfaction. Primarily, individuals who dive experienced flow during 

activities and found that the satisfaction they obtained from this experience significantly 

increased.  

All these results are similar to the results of our hypothesis. The basis of the 

relationship between satisfaction and flow is the nature of flow, which directs the mental and 

emotional resources of the individual toward the activity. During flow individuals experience 

a continuously enjoyable state by feeling both challenged and successful due to the balance 

between the difficulty level and their skills. This state of psychological equilibrium, when the 

individual has the opportunity to concentrate their attention on the activity, reduces the effects 

of external negative factors and contributes to experiencing higher levels of satisfaction after 

the activity. In activities like swimming, this equilibrium is particularly pronounced due to the 

immersive nature of the environment. The sensory isolation provided by water, combined 

with the rhythmic and repetitive movements involved in swimming, enhances focus and 

minimizes external distractions. This creates an optimal environment for flow, allowing 

individuals to fully engage with the activity, feel a sense of mastery over their performance, 

and achieve a deep sense of post-activity satisfaction. 

Recreational FORZ�E[SHULHQFH�ń�3HUVRQDO�:HOO-%HLQJ��+�� 

Recreational flow experience was found to have a positive and significant effect on 

personal well-being. This result supports the second hypothesis (H2). The findings of a study 

by Cheng and Lu (2015) of individuals participating in surfing events showed that recreational 

participation was directly and positively affected by flow experience. This flow significantly 

increased the well-being levels of individuals. Similarly, according to research findings by Heo 

et al. (2010), when elderly individuals regularly participated in serious leisure events, they 

experienced flow more frequently. This flow experience positively affected their personal 

well-being levels. The study emphasized that with flow during serious leisure events, there 

were contributions to the psychological well-being of the elderly individuals. The basic 

mechanism underlying this relationship was that flow fully directs the individual’s mental 

resources toward the event and thus, ensures strengthening of positive emotional experiences. 

Suppose the individual achieves a balance between challenge and skill during flow. In that 

case, the enjoyment obtained from the activity reaches maximum levels, which increases the 

personal well-being of the individual. This flow feature contributes to the individual feeling 

happier, satisfied and balanced from a mental perspective both during and after the activity. 
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(YHQW�6DWLVIDFWLRQ�ń�3HUVRQDO�:HOO-%HLQJ��+�� 

Event satisfaction was identified to have a positive and significant effect on personal 

well-being. This result supports the third hypothesis (H3). This result is consistent with 

previous research and supports the positive effect of event satisfaction on psychological and 

emotional health of the individual (Diener & Seligman, 2002; Sirgy et al., 2010). The satisfaction 

obtained from events, especially, increases the general life satisfaction of individuals, and this 

contributes to personal well-being levels of the individual. The study by Armbrecht and 

Andersson'un (2020) showed that participation in sports events was associated with hedonic 

(instantaneous pleasure) and eudaimonic (meaning of life and personal development) 

satisfaction and this satisfaction positively affected subjective well-being. Kim et al. (2015) 

obtained results that positive leisure involvement increased the satisfaction from leisure 

activities and positively contributed to students' psychological well-being levels. The basis of 

this relationship between event satisfaction and personal well-being includes positive 

emotional processes the individual experiences during the activity. An event providing 

satisfaction causes the individual to experience positive emotions, meeting their psychological 

needs. According to the self-determination theory of Deci and Ryan (2000), meeting the basic 

psychological needs of individuals, like autonomy, competence, and relatedness, increases 

their motivation, and this elevates the satisfaction felt from activities. This process causes the 

individuals to feel happier and satisfied; as a result, it contributes to general personal well-

being. Ryan and Deci (2001) stated that meeting these needs did not just increase the 

momentary happiness of the individual, but increased long-term well-being. 

5HFUHDWLRQDO�)ORZ�([SHULHQFH�ń�(YHQW�6DWLVIDFWLRQ�ń3HUVRQDO�:HOO-%HLQJ��+�� 

Event satisfaction was found to play a mediating role in the relationship between 

recreational flow experience and personal well-being. This result, forming the basic aim of the 

study, supports the fourth hypothesis (H4). No studies investigated the relationships of these 

concepts found in the literature. However, Aydın (2022b) in research with recreational runners 

identified that event satisfaction mediated the effect of leisure involvement on life satisfaction. 

Research by Sato et al. (2017) identified that the event satisfaction of individuals participating 

in walking activities positively affected general life satisfaction. The study showed that event 

satisfaction increased life satisfaction mediated by satisfaction in different areas of the 

individuals’ lives. Theodorakis et al. (2015) investigated the effects of event service quality and 

event satisfaction on happiness among runners participating in regularly-held sports events. 
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The research revealed that high service quality increased the satisfaction participants felt with 

the event and this satisfaction positively affected the general happiness levels of runners. 

Research by Lianopoulos et al. (2024) investigated the effects of event experiences on event 

satisfaction and behavioral intentions of individuals participating in mass sports events. The 

study results, when considered in the context of swimming activities, suggest that this activity 

provides significant experiences for participants across sensory, emotional, behavioral, 

intellectual, and relational dimensions. Swimming enhances immediate satisfaction due to the 

relaxing effects of water and the sense of vitality created by physical activity, while also 

increasing participants' sensory and emotional satisfaction levels. Moreover, the requirement 

for swimming to be a learnable and developable skill supports individuals' intellectual 

fulfillment, while performing the activity in group settings or shared spaces provides positive 

contributions to the relational dimension. Swimming is a versatile activity that shapes 

individuals' quality of life by offering physical and psychological benefits. In this context, 

swimming activities contribute a new perspective to the literature, with the finding that flow 

experience positively affects individuals' well-being, highlighting the mediating role of event 

satisfaction. 

 Limitations 

There are some limitations of this research. This study was completed with a sample 

of people who regularly participate in swimming events in a recreational context. For this 

reason, recreational flow, event satisfaction and personal well-being may vary in different 

events. In other words, the findings emerging from this study cannot be generalized to 

individuals participating in different events. úmamoğlu and Karakitapoğlu-Aygün (2004) 

revealed that individuals with different economic and educational level may display different 

cultural approaches based on differences within a culture. Based on this approach, the results 

obtained for individuals regularly swimming in open or indoor swimming pools or the Sea of 

Marmara according to the seasonal conditions in ústanbul metropolis may be generalized to 

people with similar demographic characteristics. The results are based on relational analyses, 

and it is necessary to pay attention to this situation for interpretations of cause-outcome 

relationships between variables. 

This research was designed as a cross-sectional study; hence, direct inferences about 

cause-outcome relationships are limited. In the future, performing long-term longitudinal 

studies may investigate the long-term effects of participation in regular swimming events on 
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personal well-being in more detail. Additionally, research based on experimental designs may 

be completed to be able to define cause-outcome relationships between recreational swimming 

and personal well-being. In this way, the variation in well-being levels of individuals regularly 

participating in swimming events during a certain period may be directly measured. 

&21&/86,21  

As a result, regular swimming allows the opportunity for individuals to experience 

flow; this increases the satisfaction they obtain from the activity. When individuals experience 

flow during swimming, they are entirely within the activity and this experience elevates the 

satisfaction obtained from the swimming event. Increasing event satisfaction positively affects 

personal well-being. In other words, regular swimming supports personal well-being by 

increasing flow experience and event satisfaction. In this context, participating in swimming 

events acts as a path supporting the positive effects of flow on personal well-being. 

This study considered the relationships between recreational flow, event satisfaction 

and personal well-being. Individuals experiencing high levels of flow during recreational 

activities obtained more satisfaction from the activities, and this positively impacted their 

personal well-being levels. Empirically determining the relationship between recreational 

flow and personal well-being mediated by event satisfaction provides an important 

contribution to the literature in this field. These studies will allow the opportunity to more 

deeply understand the effect of satisfaction individuals obtain from events on flow experience, 

personal well-being, and psychological health. This situation will enrich the available 

literature in theoretical and practical terms by offering new insights into the role of leisure 

events on personal well-being. 

35A&7,&A/ ,03/,&A7,216 

Future research may focus on investigating the effect of swimming events on personal 

well-being in a broader framework. Instead of focusing only on swimming events, research 

may be performed comparing the effects of flow experience during other recreational events 

on event satisfaction and personal well-being. Thus, a broader perspective on which events 

best support personal well-being may be obtained. This study was completed with 

participation from a particular demographic group (individuals regularly swimming in 

ústanbul). Similar investigations may be performed with individuals from different age 

groups, socioeconomic levels, and educational levels, and the effects of these factors on 
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personal well-being may be investigated. The relationships between event satisfaction and 

flow experience may be investigated especially for individuals from different cultural 

contexts. 
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 This study aims to develop a valid and reliable Sport Law Knowledge 

Test for preservice sport management students. The test was prepared 

by a panel including two professors having expertise on curriculum 

development, two university instructors lecturing sport law course and 

a Turkish language expert. Panel discussed and prepared 25 multiple-

choice questions. Participants were 205 (122 male and 83 female) 

preservice sport management students who had successfully completed 

sport law course. Rasch modeling was used to evaluate the validity and 

reliability of the Sport Law Knowledge Test. Results showed that all test 

items demonstrated high internal consistency and reliability for both test 

items and person attended this study. The wright map showed that items 

demonstrated the cumulative norm. Overall analysis showed good 

evidence to support the validity and reliability of Sport Law Knowledge 

Test. Developed test can be used for measuring sport law knowledge 

level of preservice sport management students. 
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INTRODUCTION 

Sport, especially global sport events such as Olympic Games, have been influential 

trademark in societies (Milano & Chelladurai, 2011). This popularity has also turned out some 

challenges such as increasing professionalism (e.g. media effect), worldwide audience and 

commercialization (Vieweg, 2018). Sport related stakeholders and their relationships, on the 

other hand, triggered to conflict which affects the people’ thoughts and involvement on sport 

events. Conflicts in sport have revealed the need for sport law. Concept of sports law has been 

defined as controlling, normalizing and regulating sport behaviors (Orhan & Özkurt, 2024). 

Sports law can also be understood as a unique branch of law that deals with rules regulating 

the relations among athletes, clubs, team owner companies, International Olympic Committee 

(IOC), international regional federations and national and international federations (Erten, 

2008; International Olympic Committee, 2023).  

 Sport law has five distinguished features (Vieweg, 2018). First one is the system of self-

regulation. National and international federations or associations have their rights to regulate 

their sport which they have responsibilities. Second is two-track structure which indicates 

coexistence and harmoniousness of rules of national and international law, and regulations of 

federations and associations (Vieweg, 2018). Third feature is international character of sport 

law. Even sport law cases were found the solutions in different process and juridical decision, 

those are alike in all legal law systems. Fourth feature is the multiplicity of effects. Sport law 

affects many people and organizations in terms of integrating their relationships into 

economically relevant regulations. Last feature is cross-sectional matter which means 

interdisciplinary awareness. Many cases related to sport law whether they are criminal, 

private or public has deterministic and specific role. These decisions affect each other (Vieweg, 

2018).  

Sport management has been accepted as an academic discipline at the beginning of 

1980s even though it has existed since ancient Greek games (Batista & Pittman, 2006; 

Parkhouse & Pitts, 2005; Susanto, 2021). Sport management is defined by DeSensi et al. (1990) 

as “any combination of skills related to planning, organizing, directing, controlling, budgeting, 

leading, and evaluating within the context of an organization or department whose primary 

product or service is related to sport and/or physical activity” (p.33). It deals with many 

different aspects of sport related operations and organizations, as well as business of sport 
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(Batista & Pittman, 2006). Sport management is the process of moving the theoretical aspects 

of sport management to professional dimension (Laird, 2005).  

Sport management professional programs were established in 1966 in Ohio, USA (Stier, 

1993). Since then, these programs have been gained more popularity in USA and other 

countries such as Australia, Canada and New Zealand in terms of bachelor, master and 

doctoral programs (North American Society for Sport Management, >NASSM@, 2007). The 

increase in the number of sports management departments has revealed the necessity of 

standards that will determine the quality of these departments (Jones et al., 2008; Zakrajsek, 

1993). First standards for department of sport management were introduced by the National 

Association for Sports and Physical Education (NASPE)-NASSM in 1987 (NASPE-NASSM, 

1993) and accepted in early 1994 (Stier, 1993). According to standards, programs should 

include finance in sport, economics in sport, marketing in sport, governance in sport, field 

experience in sport management, behavioral dimensions in sport, management and 

organizational skills in sports, ethics in sport management, communication in sport, and legal 

aspects of sport (Jones et al., 2008). Preservice sport management students are supposed to 

complete successfully these courses before they graduate from the sport management 

departments (NASSM, 2016; Parks et al., 2013). Sport law, also known as legal aspects of sport, 

is one of the important courses that is taught in sport management departments at 

undergraduate and graduate levels (Epstein, 2002).  

Sport law courses are expected to teach in department of sport management programs. 

However, there is no consistency what lectures should teach and what student should learn 

(Batista & Pittman, 2006). Even these courses have different curriculum and standards, 

students who completed these courses successfully should have sufficient sport law 

knowledge (NASSM, 2016; Parks et al., 2013). To measure students’ knowledge level, valid 

and reliable knowledge tests which were developed for different field (e.g. physical education) 

have been used in several studies (Dervent et al., 2018; 2020; Devrilmez et al., 2019; Ince & 

Hunuk, 2013; Miller & Housner, 1998; Santiago & Morrow, 2020; Tsuda et al., 2021; Tsuda et 

al., 2022). Literature indicates that there is no valid and reliable sport law knowledge test for 

measuring undergraduate and graduate sport management students. Given the rationale 

mentioned above, the purpose of this study was to develop valid and reliable sport law 

knowledge test.  
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0(7+2D6 

Participants 

The participants of this study were 205 (122 male and 83 female) senior students 

enrolled in five state university sport management programmes. They were purposefully 

selected because first and second authors contacted with 25 universities and five of them 

accepted to attend this study. Participants had previously followed and successfully 

completed a compulsory sport law course in their junior year. Participants ranged in age from 

20 to 27 years (M = 23.21, 2.84). All participants stated that they had no experience or did not 

follow seminar, educational approach, etc. about sport law.  

3URFHGXUH 

Participants responded the test items and data for analyzing were collected during 

regular sports law courses and 40 minutes were given participants to fill the test. Participants 

answered the test and additional time wasn’t given. Rasch measurement model (Rasch, 1980) 

was used for analyzing the collected data which were entered into an Excel spreadsheet, then 

exported to Winsteps Software Version 3.72.4 (Linacre, 2008). Rasch modelling is the 

probability of a participant’s answer to a question hinge on difficulty of the item (i.e. the 

question) and the participant’s ability (Linacre, 2008). Generally, in literature, traditional item 

measurement methods such as item response theory use the data as “fit the data”. However, 

Rasch modelling determines the data as ‘fit the model’ (Linacre, 2008). This study was 

accepted by Institutional review board of Karamanoğlu Mehmetbey University (Ethical No: 

09-2023/134). Individual consent forms were also collected from the participants. 

Data Collection 7RROV 

'HYHORSPHQW�RI�WKH�7est 

We have checked the literature to find valid and reliable sport law knowledge test 

before development process of the test. Review indicated that there were no valid and reliable 

sport law knowledge test. We followed four steps to develop the test. In this process, content 

validity and face validity were also checked. At the first step, an expert group consisting of 

two professors having expertise on curriculum development, two university instructors 

lecturing sport law course and a Turkish language expert was created. The group members 

met and argued possible main purposes and outcomes of sport law course (i.e. content 

validity). Following this argument, expert group determined that there should be eight main 
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objectives: 1) General concepts related to sport law, 2) National and international federations, 

3) Turkish general statute, 4) Sport law on the prevention of violence and disorder in sport 

(Law 6222), 5) Turkish football federation, 6) Sport related contracts, 7) Doping in sport law, 

8) Court of Arbitration for Sport (CAS). Panel created six questions for each objective and there 

were totally 42 questions in sport law knowledge test. Second step, a Turkish language expert 

checked all questions in terms of their appropriateness for sport management students (i.e. 

face validity). Third step, the draft test was provided to two professors in sport management 

department who had experience on teaching sport law. They checked the questions to decide 

whether they were those that completed the compulsory sport law course would be supposed 

to be able to answer. After checking, 17 questions were distracted from the test because these 

questions were determined as too easy or too difficult for sport department students. In the 

last step, the test was checked by another 30 sport management students who had completed 

compulsory sport law course successfully during 2019-2020 fall semester. These students 

stated that all questions were comprehensible and straightforward. At the final version of the 

sport law knowledge test, there were 25 questions (three questions for each objective, only 

four questions for general concepts related to sport law). Test consisted of multiple-choice 

questions with four alternative options, but only one correct answer. Example of questions are 

presented in Table 1. 

Table 1 
Sample Questions of Sport Law Knowledge Test 

Question 1- General concepts related to sport law 
Which of the following branches of law is related to sports law" 
a) International public law 
b) Mixed law 
c) Private interstate law 
d) Commercial law 
Question 2- National and international federations 
Which of the following is the headquarters of the The Fpdpration internationale de football association (FIFA)" 
a) London 
b) Zürich       
c) Paris  
d) Brussels 
Question 3- Turkish general statute  
Which of the following boards is not permanent board of the ministry of youth and sport" 
a) Arbitration Board 
b) Board of Sports Evaluation and Development 
c) Board of Provincial Sports Disciplinary 
d) General Directorate of Law Services 
Question 4- Sport law on the prevention of violence and disorder in sport (Law, 6222) 
Which of the following is the law regarding the prevention of violence and disorder in sports" 
a) Law no. 6222  
b) Law no. 5894  
c) Law no. 3289  
d) Law no. 5253  
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Table 2 (Continued) 
Question 5- Turkish football federation 
Which of the following is not civil chambers of Turkish Soccer Federation" 
a) Dispute Resolution Board 
b) Arbitration Board 
c) The board of visitors 
d) Supreme board of referees 
Question 6- Sport related contracts 
Which of the following laws regulate the contracts of the athletes" 
a) Turkish Code of Obligations  
b) Law of Labor  
c) Law on Associations  
d) Law on Preventing Violence and Disorder in Sports 
Question 7- Doping in sport law 
Sample 4uestion 
If no prohibited substance is found after the laboratory analysis of the "A” sample in the doping control, the 
negative result is reported to the relevant administrative committee or the International Sports Federation. Then, 
how long “B” sample is removed after a while" 
a) 1 month  
b) 2 months 
c) 3 months  
d) 7 days 
Question 8- Court of Arbitration for Sport (CAS) 
How long is the decision period in first degree arbitration in Court of Arbitration for Sport (CAS)" 
a) 1-3 months 
b) 7 days 
c) 6-12 months 
d) 3-6 months 

'DWD�$QDO\VLV 

The model has four basic levels for data analysis; 

Item fit: Item fit statistics is utilized how each item fits the test modelling (Bond & Fox, 

2007). Infit and outfit statistics which are used to designate the fit the model (Linacre, 2008). 

Infit statistics are sensitive to expectations regarding potential responses from participants. If 

an expert in the field of sports law answered most of the questions in the test, this would 

indicate that the data fit the model. Outfit statistics are sensitive to unexpected responses of 

the participants and affect the patterns of the model. If a participant with no experience in 

sports law correctly answered the rather difficult questions, this would demonstrate poor fit 

with the model. To decide if the model has a good fit, the mean square residual (MNS4) and 

the standardized mean square residual (ZSTD) are used. These concepts hinge on differences 

between what is expected and what is observed by Rasch modelling (Liu, 2010). The MNS4 is 

the square of the residual which focus on the difference between the observed and predicted 

responses on the pattern. ZSTD is the measurement utilizing the normalized t-score of the 

residual (Liu, 2010). 
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Person fit: Person-fit statistics is utilized to decide appropriateness of item-score pattern 

in the model (Bond & Fox, 2007; Linacre, 2008). Relevance of attenders’ response scores are 

controlled by Person-fit statistics. Scores of MNS4 values should be between 0.5 to 1.5. Person-

fit statistics is considered as poor if a participant got the score lower than 0.5 (e.g. little 

variation in responses) or higher than 1.5 (e.g. large variation in responses) in mean square 

statistic (Linacre, 2008).  

3HUVRQ� LWHP�:ULJKW� PDSV� Wright maps, also called person-item maps, indicate 

distribution of responses and item difficulties. The wright map has two sides which are left 

and right. The rank of the item difficulties was shown on the right side. While the most difficult 

items are demonstrated in uppermost, the easiest items take the position lower section. The 

left side, on the other hand, represents answers of the participants. The highest scores of the 

participants are shown on the top and lowest scores take position bottom of side. 

6HSDUDWLRQ�LQGH[�DQG�VHSDUDWLRQ-UHOLDELOLW\�LQGH[� There are two separation indexes which 

are item and person. Item separation index is used to validate the hierarchy of difficulty 

ranking from low to high and it is related to construct validity of the model. In person 

separation index, Respondents are divided into those with a high level of knowledge and those 

who do not have the necessary level of knowledge. Both separation index scores are 

determined as; a) 3.00 or over is excellent level, b) 2.00 indicates good level, and c) 1.50 

represents acceptable level (Bond & Fox, 2007).  

The separation-reliability index is a reliability indicator used to report the likelihood of 

repeating placements of an item or person (Bond & Fox, 2007). Scores of both item and person 

range from 0 to 1. If the score is close to 1, there is a high degree of confidence. Visa versa, if 

the score is close to 0, there is a low level of confidence (Bond & Fox, 2007). 

RESULTS 

Infit and outfit results of the study were reported in table 2. MNS4 results showed that 

range of infit statistics were from .90 to 1.10 and those in outfit statistics were from .87 to 1.21. 

MNS4 values of all items were within the acceptable range of 0.5-1.5. In ZSTD results, infit 

values were from -1.8 to .8 and outfit values were from -1.9 to 1.7. ZSTD values of all items 

were within acceptable scores of -2.0- �2.0 (Boone et al., 2014). Infit and outfit statistics results 

supported to good fit as well as unidimensional structure of the sport low knowledge test.  
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Table 3 
Item Difficulty, Standard Error, Fit and Point-Measure Correlation Results 

Entry 
Number 

Item 
Difficulty 

0RGHO 
Standart 

Error 

Infit Outfit PT- 
measure 0164 =67D 0164 =67D 

19 1.83 .21 1.10 .8 1.21 1.2 .20 
21 1.76 .20 1.02 .2 1.20 .6 .12 
18 1.71 .20 1.02 .4 1.14 1.7 .26 
6 1.70 .19 1.07 .6 1.12 .7 .20 
2 1.71 .18 1.01 .1 1.12 1.4 .26 
8 1.83 .17 1.00 .1 1.11 .5 .15 
20 1.39 .16 1.04 .6 1.07 .7 .24 
25 1.31 .16 1.02 .4 1.06 .7 .26 
12 1.35 .15 1.04 .6 1.05 .5 .25 
1 1.28 .15 1.04 .8 1.03 .4 .26 
4 1.22 .15 1.03 .4 1.03 .3 .24 
17 1.19 .15 .99 -.1 1.01 .2 .26 
10 1.05 .13 .99 -.1 1.00 .0 .22 
14 .96 .13 .96 -.5 .94 -.5 .24 
3 .86 .12 .94 -1.5 .93 -1.2 .27 
7 .71 .11 .93 -.7 .85 -1.1 .22 
13 .65 .11 .93 -1.7 .89 -1.7 .27 
24 .52 .12 .90 -1.4 .87 -1.5 .29 
X 1.24 .15 .99 .0 1.03 .2 .39 

SD .45 .03 .10 1.5 .29 1.8 .08 

 
Table 2 reported the item difficulty of the items which were ranged from .41 (harder 

items) to 1.83 (easier items). The Wright map represented in figure 1 obviously indicated that 

difficulty of the items and person abilities were well distributed (M = 1.24, SD = .45; M = 1.95, 

SD = .42, respectively).  

Table 4 
Summary of 25 Measured Items 

 

 
Total Score 

0RGHO Infit Outfit 

count 6�(� 0164 =67D 0164 =67D 

0(A1 12.4 25.0 3.80 1.00 -.1 1.02 .0 

SD 4.5 .0 .78 .23 1.1 .42 1.1 

0A;� 21.0 25.0 7.40 1.67 2.9 2.60 3.5 

0,1� 5.0 25.0 3.36 .66 -1.8 .46 -2.0 

5HaO 506(   5.10 True SD = 3.04 Separation = 3.21 Item reliability = .90 

0RGHO 506(   4.87 True SD = 3.23 Separation = 3.31 Item reliability = .91 

SE of item mean .71 

According to Boone et al. (2014), it was recommended that “real” estimate should be 

utilized rather than “model” estimate in education studies while checking the reliability of 

educational measurement models. Real estimate value is more convenient and conservative to 
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determine item and person reliability levels. We have followed the guidance of Boone et al. 

(2014). Table 3 showed that item separation index score was 3.21 represents a very good level 

of separation. The separation-reliability estimate score was .90. This score showed that there 

was a high confidence to use test items on another sample (Boone et al., 2014). The person 

separation index score, representing in table 4, was 4.56. This score demonstrated that sample 

selected and conducted for this study was excellent (Boone et al., 2014). 

Figure 1 
Wright Map of Sport Law Knowledge Test 

0HaVXrH                                Person-  0A3-  Item 
 more rare 

70                                                   + 
  T 
     
   
   

60                                                   �S  
                                      X 21 
  T 8 
                                   XX  
  15 

50                        XXXXXX          +M 
   
                        XXXXXXX S 5 
  6  19 
       . XXXXXXXXXXX  
  7  9  10 
            XXXXXXXXXX  
 XXXXXXXXXXXXX M 4 

40  +S 14  20 
             . XXXXXXXXX 12  16 
   
  2  18  25 
               . XXXXXXXX 17 
 S 1 
                          XXXXX 3   13 
   
  11 

30                                           X      + 
   
 T  
                                 XXX 24   
  22  23 
   
   
    
   

20                                                   + 
   
   
                                            X  
  T 
   

10   
 less rare 



 Sport Law Knowledge Test                          8ùXr HW aO� 

   
   

Pamukkale J Sport Sci, 16(1), 52-65, 2025 
61 

Table 5 
Summary of 205 Measured Persons 

 Total Score 0RGHO Infit Outfit 
Count 6�(� 0164 =67D 0164 =67D 

0(A1 53.1 205.0 1.95 1.00 -.1 1.02 .0 
SD 27.3 .0 .42 .06 .9 .10 1.0 
0A;� 188.0 205.0 6.46 1.10 .8 1.21 1.7 
0,1� 22.0 205.0 2.66 .90 -2.4 .85 -2.3 
5HaO 506(   2.02 True SD = 9.22 Separation = 4.56 Person reliability = .95 
0RGHO 506(   2.00 True SD = 9.22 Separation = 4.62 Person reliability = .96 
SE of item mean   1.93 

DISCUSSION 

The motivation of development and validating the sport law knowledge test was a 

need to standardized measures that could be utilized in preservice sport management 

students. To date, no valid and reliable sport law knowledge test has been found in literature. 

Absence of such measurement tool is an important barrier for improving quality of 

department of sport managements. To fill this gap in literature, we aimed to develop valid and 

reliable sport law knowledge test. Results showed that developed sport law knowledge test 

had high internal consistency for both item difficulty and person-ability. Overall analysis 

indicated good evidence to support the reliability and validity of the sport law knowledge test.  

The study contributed literature in three ways. First, this test has a unidimensional trait 

which directly measures sport law knowledge level. There is no valid and reliable sport law 

knowledge test developed for preservice sport management students. This is maybe the 

reason of the nature of the sport law. According to Vieweg (2018), sport law is fascinating 

subject area because it is cross-sectional and creates a bridge between real sport life and law. 

The test specifically focusing on sport law will overcome this problem. 

Second contribution is that validated sport law knowledge test can be used for 

preservice students in department of sport management and continuing professional 

development of sport management stakeholders such as sport managers, coaches and athletes. 

The test can be used for studies designed as cross-sectional, as well as pre-post experimental 

studies in order to demonstrate effectiveness of intervention or training related to sport law. 

Researchers might utilize this test to check whether sport law course in department of sport 

management meet the required standards in terms of course syllabi, student learning 

outcomes or national standards. 

The last contribution of this study was to test development method. We used the Rasch 

modelling (Rasch, 1980) to validate sport law knowledge test and it allowed us to check item 

difficulty, person and item reliability. Results showed that validated test met the criteria of 
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reliability and construct validity. The Rasch modelling has some advantages for researchers 

which are; a) converting raw score to interval data (Boone et al., 2014). This trait of the model 

provides data from Rasch modelling which can be used in correlational and experimental 

studies. b) The model performs data analysis based on “fit the model”, not “fit the data” which 

most traditional test development methods use (Bond & Fox, 2007; Linacre, 2011). The Rasch 

modelling also indicates that although some questions of the test do not provide the fit index, 

the test can be used if its general reliability is high. And c) The model proved that the test 

could be validated with smaller sample size. According to Chen et al. (2014), The Rasch 

analysis can be performed with small sample size (N!50), unlike other traditional methods 

(Chen et al., 2014; Linacre, 2011). The test can be validated with Rasch modelling if necessary 

steps are followed such as random distribution of the items (Chen et al., 2014). 

 Limitations 

There are some limitations in this study. Firstly, the participants were preservice sport 

management students. Future studies can focus on in-service sport managers, coaches or 

athletes. Second, this study was limited to Turkish sport management setting. We developed 

the test according to Turkish sport management curriculum. The test can be translated to other 

languages and maybe it can be validated. Lastly, our sample size was moderate (N= 205) and 

future studies can focus on a larger sample. This will improve the representativeness of the 

data.  

CONCLUSION  

Reliable and valid sport law knowledge test is a necessary to step forward to sport 

management field. We have aimed to develop sport law knowledge test with using Rasch 

modelling. Overall, our findings indicated that developed sport law knowledge test is valid 

and reliable for measuring sport management students’ sport law knowledge level.  

35A&7,&A/ ,03/,&A7,216 

Developed sport law knowledge test can be utilized for measuring sport management 

students’ sport law knowledge level. On the other hand, this test can be applied to sport 

managers who are related with sport law or legacy of sport.  
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 Athletes face not only physical strength but also intense psychological 
stress that leads to sleep problems. It is known that one way to manage 
stress is to make changes in food intake. This study examined the 
relationship between perceived stress levels, sleep quality, and 
nutritional status in professional women basketball players. Eighty adult 
professional women basketball players (age � 19) in the competitive 
season competing in the Women's Basketball Super League and the 
lower league Women's Basketball League affiliated with the Turkish 
Basketball Federation participated in the study. The survey included 
player characteristics, anthropometric measurements, food consumption 
frequency, Perceived Stress Scale (PSS-10), and Pittsburgh Sleep Quality 
Index (PSQI) sections. The mean score of the basketball players 
participating in the survey from PSS-10 was 19.3±6.66. The perceived 
stress level and perception of stress discomfort were significantly higher 
in the women's league (p <0.05). The mean PSQI total score of the 
basketball players was 5.9±2.91. In this study, 43.75% of basketball 
players were found to have good sleep quality, and 56.25% had poor 
sleep quality. This study's findings showed that the relationship between 
basketball players’ low self-efficacy scores and average daily fiber intake 
was negative, and sleep quality worsened as perceived stress levels 
increased (p <0.05). Athletes are affected by stress, sleep quality, and 
dietary choices, all of which significantly affect their performance. It is 
essential to monitor individual athletes' energy and nutrient intake. 
Understanding the impact of stress on sleep disorders and nutritional 
factors is crucial for assessment and management.  
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INTRODUCTION 

Basketball is a high-intensity interval sport, and the preparation of basketball players 

for competition involves developing their physical, technical, tactical, and psychological 

qualities (Mancha-Triguero et al., 2019). Stress can be defined as any internal or external 

stimulus perceived as a threat to an organism's homeostasis and well-being, which triggers a 

biological response. The body's compensatory responses to these stimuli are called stress 

responses (Yaribeygi et al., 2017). Stressors can appear in various forms, including physical 

(environmental and physiological), psychological/mental (cognitive and emotional), or a 

combination. Physical stress directly induces metabolic or physiological changes in the body 

(Horner, 2003). Athletes often encounter situations that they perceive as threatening, 

challenging, or stressful during training and significant competitions. Failure to manage and 

adapt to stress has been linked to negative consequences such as decreased performance, 

mood changes, injuries, illnesses, and sleep-related issues (Charmandari et al., 2005). 

            Sleep is a crucial brain activity regulated by the biological clock and influenced by body 

activity (Richardson, 2005). As exercise is closely tied to bodily activity, the quality of sleep 

and alertness levels significantly impact athlete performance (Klerman & Hilaire, 2007). 

Furthermore, the relationship between sleep and exercise is independent of the biological 

clock. Athlete performance relies on the quality and quantity of sleep obtained before 

competition. Sleep deprivation leads to increased insomnia, cognitive impairment, memory 

issues, reduced alertness, and compromised response capabilities. Therefore, considering 

sleep quality is vital for athletes to achieve their best performance (Davenne, 2009; Richardson, 

2005). While increasing the amount of time spent in bed is a valuable starting point for 

enhancing sleep, it is crucial to underscore the importance of sleep quality for athletes. Sleep 

quality pertains to the overall effectiveness of one's sleep (Ohayon et al., 2017). Athletes engage 

in various behaviors that can impact their competitive performance, and sleep stands out as a 

critical factor due to its significant influence on physiological and psychological functions, 

particularly endurance performance (Roberts et al., 2019). 

Furthermore, sleep is vital in facilitating optimal performance and recovery (O’Donnell 

et al., 2018). Achieving optimal performance depends on maintaining a balance between stress 

and recovery. Sufficient recovery enables individuals to manage stress effectively, while 

inadequate recovery intensifies pressure (Heaton et al., 2017). 
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            Athletes must consume sufficient energy at the correct times to maintain their health 

and optimize performance outcomes during high-intensity and long-term training periods. 

Nutrition's primary goal during competition is to minimize performance-limiting factors 

related to nutrition that can lead to fatigue and impaired function or concentration (ACSM, 

2016). A study on the impact of acute stress on food selection during a meal found that stressed 

individuals tend to choose sweeter and higher-fat foods compared to non-stressed individuals 

(Oliver et al., 2000). Female athletes, especially, may experience dietary restrictions during 

anthropometric measurements and face pressure regarding their body weight, potentially 

leading to overeating during stressful times (Hamlin et al., 2021). 

Dietary factors also influence the sleep status of athletes, with a reported relationship between 

macronutrient intake and insomnia symptoms. Low protein intake (<16% of energy from 

protein) has been associated with poor sleep quality and difficulty initiating sleep (Condo et 

al., 2022). 

By contrast, high protein intake (>19% of energy from protein) can lead to difficulty 

maintaining sleep. Low carbohydrate intake (<50% of energy from carbohydrates) has also 

been linked to problems in maintaining sleep (Tanaka et al., 2013). Key amino acids related to 

rest include tryptophan, glutamine, tyrosine, and gamma-aminobutyric acid (Zhao et al., 

2020). 

Studies have shown a difference between female athletes' professionalism and stress 

levels (Akgün et al., 2021; Nedelec et al., 2015; Ruiz-Esteban et al., 2020). Athletes experience 

a lot of physical strength and intense psychological stress, leading to sleep problems (Charest 

& Grandner, 2022). The fact that female athletes have different hormonal, demographic, and 

psychological characteristics than males can make their perceptions of stress different. The 

research has determined that the most important source of stress for female basketball players 

is the pressure from fans and the stands. In addition, factors such as the referee's attitude, 

being away, their families being in the stands, and the frequency of matches have been shown 

as essential sources of stress (Uğurlu, 2018). A recent study conducted in Turkey on 

professional basketball players determined that 56.70% of basketball players and 41.56% of 

male basketball players had poor sleep quality (Parlak & Kırüan, 2024). Another study on 

women volleyball players determined that 53.8% of the athletes had poor sleep quality 

(Yüksel, 2021).  

In this context, the primary aim of our study is to determine the effect of perceived 

stress on sleep quality and nutritional status in professional female basketball players during 
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the competition period. In addition, determining the differences in these parameters between 

basketball players in two different women's basketball leagues is the secondary aim of our 

study. The study included female basketball players playing in the Super League, the highest 

level of the women's league affiliated with the Turkish Basketball League, and athletes playing 

in the Women's League, a lower level of this league. Although both leagues are professional, 

it is thought that players in the Super League are at a more professional level due to 

participating in European matches and playing more matches. Therefore, their stress levels 

may be higher. In this context, the aim was to compare the two leagues. In this context, the 

research questions of our study are as follows: 

Question 1: How does perceived stress affect the sleep quality of professional female basketball 

players? 

Question 2: How does perceived stress influence the nutritional status of professional female 

basketball players? 

Question 3: Do perceived stress levels differ between professional female basketball players in 

the Super League and those in the Women's League? 

Question 4: Does sleep quality differ between professional female basketball players in the Super 

League and those in the Women's League? 

Question 5: Does nutritional status differ between professional female basketball players in the 

Super League and Women's League players? 

To the best of our knowledge, no prior research has investigated the relationship 

between stress, sleep, and nutrition among professional female basketball players in Turkey. 

Additionally, as there is a lack of research evaluating these variables in basketball players 

competing in two distinct professional leagues, our study is poised to contribute significantly 

to the existing literature. 

METHODS 

Participants 

The sample of this study consisted of 10 women's basketball teams in Ankara that 

compete in the Women's Basketball Super League affiliated with the Turkish Basketball 

Federation and the Women's Basketball League, a lower league of this league, in the 2022-2023 

season and that came to Ankara for an away game. The researcher was present at the gym 

where the basketball players trained and provided detailed information about the study to the 

basketball players. Eighty professional women basketball players (aged 19 and over) who 
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volunteered to participate in the study were selected from the women basketball players 

competing in these teams, and this number was determined according to the power analysis 

conducted at the beginning of the study.  

The power of our study was calculated using the software G*Power (G*Power 3.1. 9.2, 

Düsseldorf, Germany; Faul et al., 2007). In line with a similar study (Lim et al., 2018), our 

analysis showed that 80 people should be included in our study with a 95% confidence level 

(alpha = 0.05), 80% power, and an effect size of 0.4.  

Approval for this study was received from Baükent University Medical and Health 

Sciences Research Board and Ethics Committee on 09/08/2022 (no: KA22/281). Written 

informed consent forms were obtained from all participants, confirming their voluntary 

participation. 

Data Collection Tools 

  Survey form 

A survey form designed for the basketball players who volunteered for the study was 

administered using face-to-face interviews. The survey comprised seven sections covering 

general characteristics, training information, eating habits, height, body weight, body fat 

percentage measurements, food consumption frequency, the Perceived Stress Scale (PSS-10), 

and the Pittsburgh Sleep Quality Index (PSQI). 

In order to assess the daily energy and macronutrient intakes of basketball players, a 

semi-quantitative Food Frequency Questionnaire (FFQ) derived from a (FFQ) validated for 

measuring dietary intakes in adults was applied (Gunes et al., 2015). Daily average energy, 

macronutrient, and caffeine intake from food and beverages were analyzed using the 

Nutrition Information System (BEBIS) 7.2 program. In addition, the use of dietary 

supplements containing caffeine was addressed through a separate question. It was 

determined that the basketball players participating in the study did not use such 

supplements. 

The PSQI, a tool for assessing sleep quality, was developed initially by Buysse et al. in 

1989. The index is employed to categorize sleep quality as either good or poor. A Turkish 

version of the scale was developed by Ağargün et al. in 1996 following a validation and 

reliability study. It assesses sleep quality over the past month and comprises 24 questions. The 

PSQI is divided into seven components: Component 1, Index; Component 2, subjective sleep 

quality; Component 3, sleep latency; Component 4, sleep duration; Component 5, habitual 
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sleep efficiency; Component 6, sleep disturbance; Component 7, use of sleeping pills. PSQI is 

calculated with seven subcomponent scores, including daytime dysfunction. The total PSQI 

score is computed from these seven subcomponent scores, ranging from 0-21. A score of less 

than 5 indicates good sleep quality, and a score of 5 and above indicates poor sleep quality 

(Ağargün et al., 1996; Buysse et al., 1989). 

The PSS-10 was used to assess the stress levels of basketball players. Initially developed 

by Cohen et al. in 1983, the PSS-10 consists of 14 items and is a self-report-style scale designed 

to measure perceived stress levels in various situations. Respondents rate each item on a 5-

point Likert-type scale. This study utilized a 10-item scale: "perception of inadequacy" and 

"perception of stress/discomfort"—adapted to Turkish as PSS-10 by Eskin et al. Scores on the 

scale can range from 0 to 40, with higher scores indicating higher perceived stress levels 

(Cohen et al., 1983; Eskin et al., 2013). 

$QWKURSRPHWULF�Measurements 

Body composition measurement allows us to assess the nutritional status of 

individuals, optimize competitive performance, and monitor the effectiveness of training 

outcomes in athletes. However, reference techniques used in body composition measurement 

are often expensive and/or invasive. Bioelectrical impedance analysis (BIA) is an indirect 

method to estimate body composition in a simple, fast, economical, non-invasive, accurate, 

and reproducible way (de la Cruz Marcos et al., 2021). 

In the anthropometric measurements section of the survey form, body weight (kg), 

height (cm), and body fat percentage (%) measurements were made by the researcher and 

filled in by the researcher. The measurements of the basketball players playing in the teams in 

Ankara were made before the morning training. The measurements of basketball players who 

came to Ankara from out of town for an away match were measured at the place where they 

stayed, similar to the measurements of the other basketball players, with the same device, at 

the same time, and in the same fasting state. Body weight and composition were measured in 

the morning on an empty stomach, with light clothing, without shoes or socks, using a 0.1 kg 

sensitive TANITA MC-780 Black professional body composition device. The manufacturer's 

protocols were followed in the measurements, and calibration was performed before each use. 

Basketball players were instructed to avoid breakfast and caffeine before body fat 

measurements. The height measurements of the basketball players were measured with a 

stadiometer in the Frankfort plane, standing and with the head upright. 
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The obtained data were analyzed using the SPSS package program (version 28.0, IBM 

Inc., Chicago). All analyses determined the statistical significance level as p<0.05. Mean (Xࡄ), 

standard deviation (SD), median, and 25th and 75th percentile values were used for 

descriptive statistics. Sleep quality was defined as number (n) and percentage (%). The data 

conformity to normal distribution was checked with the Kolmogorov-Smirnov test. 

Independent sample t-tests were used to analyze participants' general characteristics, 

anthropometric measurements, and energy/macronutrient intakes based on the leagues they 

played. At the same time, PSS-10 and PSQI scores were analyzed with the independent sample 

t-test according to the leagues. The analysis of the leagues according to the sleep quality 

categories was tested with the chi-square test. The relationship between the scale scores and 

energy and macronutrient intakes was determined with the Pearson Correlation analysis 

depending on the normal distribution results. The confidence interval of statistical tests was 

accepted as 95%, and the significance level was evaluated as p<0.05.  

RESULTS 

This study was conducted with 80 professional women basketball players with an 

average age of 25.5±5.96 years. 38.75% of these athletes play in the Super League and 61.25% 

in the Women's League (Table 1). It was determined that the weekly and daily training hours 

of basketball players playing in the Super League were significantly higher than those of the 

women's league (p < 0.05). While the average height of basketball players playing in the Super 

League was 180.5±8.86 cm, the average height of women playing in the Women's League was 

175.8±7.79 cm, and this difference was statistically significant (p<0.05; Table 1). 

Table 1 
Characteristics and Anthropometric Measurements of Basketball Players 

Features Super League 
(n=31) 

Women’s League  
(n=49) 

Total  
(n=80) p* 

Age (years) 26.7±4.25 24.7±6.75 25.5±5.96 0.106 
Sports age (years) 14.4±4.15 12.7±6.30 13.4±5.60 0.076 

Professional license duration (years) 9.2±4.32 7.9±6.80 8.4±5.96 0.181 
Weekly training time (hours) 6.5±1.12 7.3±1.89 7.0±1.67 0.036 
Daily training time (hours) 1.9±0.15 1.8±0.27 1.9±0.23 0.018 

Number of matches per week 1.4±0.49 1.2±0.42 1.3±0.45 0.068 
Anthropometric measurements     

Height length (cm) 180.5±8.86 175.8±7.79 177.6±8.48 0.016 
Body weight (kg) 71.6±11.18 67.1±9.03 68.8±10.09 0.052 

Fat percentage (%) 17.8±3.80 18.8±3.84 18.4±3.83 0.242 
Note. Data are presented as mean ± standard deviation, *independent sample t-test  
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When nutritional status was examined, it was determined that the daily protein intake 

per kilogram and animal protein intake of the basketball players playing in the Super League 

were significantly higher (p < 0.05; Table 2).  

Table 2 
Daily Energy, Macronutrients, Tryptophan, Tyrosine, Fatty Acid, and Caffeine Intakes of 
Basketball Players 
Energy  
and Macronutrients 

Super League 
(n=31) 

Women’s League  
(n=49) 

Total  
(n=80) p* 

Energy (kcal) 2308.9±675.02 2025.2±950.91 2135.1±861.27 0.123 

Carbohydrate (g) 225.3±117.64 194.7±103.39 206.5±109.43 0.226 

Carbohydrate (%EI) 38.0±10.96 40.1±8.23 39.3±9.37 0.226 

Carbohydrate (g/kg BW) 3.2±1.73 2.9±1.56 3.0±1.62 0.476 

Protein (g) 120.7±29.78 100.5±45.21 108.3±40.94 0.031 

Protein (%EI) 22.0±4.43 21.3±4.76 21.6±4.62 0.031 

Vegetable protein (g) 28.3±11.76 28.7±15.25 28.3±13.92 0.885 

Animal protein (g) 92.4±25.07 71.7±37.07 79.3±34.29 0.008 

Fat (g) 100.4±27.99 91.3±47.85 94.9±41.33 0.287 

Fat (%EI) 39.9±8.72 38.5±8.66 39.0±8.65 0.287 

Amino acids     

Tryptophan (mg) 1316.9±320.15 1139.9±505.86 1208.5±449.38 0.590 

Tyrosine (mg) 4023.0±985.19 3533.0±1599.65 3722.9±1407.51 0.094 

Fatty acids (mg)     

Omega-3 2.6±1.76 2.3±1.63 2.4±1.68 0.458 

Omega-6 13.5±3.96 12.0±7.1950 12.6±6.38 0.235 

Caffeine (mg) 187.0±97.32 160.7±124.73 170.9±114.95 0.322 
Note. Basketball players ' daily energy, macronutrients, tryptophan, tyrosine, fatty acid, and caffeine intakes are 
presented as mean±standard deviation, *independent sample t-test, BW: Body Weight, EI: Energy Intake. 

When the stress and sleep quality perceived by the basketball players were examined, 

it was seen that the PSS-10 mean score was 19.3±5.66, and the PSQI mean score was 5.9±2.91. 

The perceived stress level and insufficient self-efficacy perception of the basketball players 

playing in the women's league were significantly higher (p<0.05). The sleep duration of 

basketball players playing in the Women's League was significantly higher than those playing 

in the Super League (p<0.05). In this study, 43.75% of basketball players had good sleep 

quality, while 56.25% had poor sleep quality. It was also found that basketball players in the 

Super League (54.8%) had better sleep quality than basketball players in the women's league 

(42.9%; p<0.05; Table 3). 
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Table 3 
Basketball Players’ PSS-10 and PSQI Subscale Scores 

Parameters Super League (n=31) Women's  League (n=49) Total (n=80) 
p* 

Mean±Standard 
Deviation Median (Q1-Q3) Mean±Standard 

Deviation Median (Q1-Q3) Mean±Standard 
Deviation Median (Q1-Q3) 

PSS-10 
Insufficient self-efficacy 6.9±2.6 7(8-5) 6.8±2.66 7(8-5) 6.8±2.60 7(8-5) 0.859 
Stress discomfort 10.7±3.7 10(13-8) 13.6±4.18 13(17-11) 12.5±4.22 12(15-10) 0.002 

PSS-10 Total 17.6±5.15 18(21-14) 20.4±5.75 20(24.5-16) 19.3±5.66 19(23.75-15) 0.029 

PSQI 
Subjective sleep quality 1.2±0.54 1(2-1) 1.2±0.63 1(2-1) 1.2±0.66 1(2-1) 0.771 
Sleep latency 1.5±0.88 2(2-1) 1.3±0.96 1(2-0.5) 1.4±0.93 1(1-2) 0.562 
Sleep duration 0.3±0.51 0(0-0) 0.5±0.65 0(1-0) 0.4±0.61 0(1-0) 0.041 
Sleep efficiency 0.6±0.76 0(1-0) 0.5±0.71 0(1-0) 0.5±0.69 0(1-0) 0.249 
Sleeping disorder 1.1±0.47 1(1-1) 1.2±0.58 1(1.5-1) 1.2±0.54 1(1-1) 0.388 
Sleeping pill use 0.4±0.88 0(0-0) 0.3±0.69 0(0-0) 0.3±0.77 0(0-0) 0.535 

Daytime dysfunction 0.8±0.65 1(1-0) 1.1±0.77 1(-1) 1.0±0.74 1(1-1) 0.81 

PSQI-Total 5.8±2.75 5(7-4) 6.02±3.04 5(7.5-4) 5.9±2.91 5(4-7) 0.751 

Sleep Quality n % n % n % ǘ� 

Good sleep quality 
(PSQI<5) 14 54.8 21 42.9 35 43.75 

0.041 Poor sleep quality 
(PS4I� 5) 17 45.2 28 57.1 45 56.25 

Note. Basketball players’ PSS-10 and PSQI subscale scores Data are presented as mean±standard deviation, Q1:25th percentile, Q3:75th percentile, * independent sample t-test, ǘ2: 
Chi-Square test, n: number, %: percentage, PSS-10: Perceived Stress Scale, PSQI: Pittsburgh Sleep Quality Index Index
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Table 4 evaluates the relationship between basketball players' PSS-10 and its sub-

dimensions and their daily energy intake, macronutrients, and PSQI. A negative and weak 

relationship was found between basketball players' insufficient self-efficacy perception sub-

dimension score and daily average fiber intake (r = -0.284, p < 0.05), and a positive and weak 

relationship was found between daytime dysfunction (r = 0.289, p < 0.01). A positive and weak 

significant relationship was found between stress/discomfort perception and PSQI total score, 

specific sleep quality, and sleep disturbance (p < 0.05). A positive and moderate relationship 

was found between basketball players' daytime dysfunction and stress level and 

stress/discomfort perception (p < 0.001). As the basketball players' perceived stress level 

increased, their sleep quality deteriorated (r = 0.275, p < 0.05). The relationship between PSS-

10 scores and specific sleep quality and sleep disturbance sub-dimensions was weak and 

statistically significant (p < 0.05).  

Table 4 
Relationship Between Basketball Players' PSS-10 and its Sub-Dimensions and Daily Energy 
Intake, Macronutrients, and PSQI 

Energy and 
Macronutrients 

PSS-10 
Insufficient perception of 

self-efficacy 
Perception of 

stress/discomfort 
PSS-10 
Total 

Energy (kcal) 0.565 0.400 0.718 
Protein (g) 0.318 0.139 0.718 
Fat (g) 0.926 0.282 0.399 
Carbohydrate (g) 0.365 0.840 0.791 
Fiber (g) -0.284* 0.800 0.179 
Water (mL) 0.086 0.424 0.850 
PSQI-Total 0.226 0.284* 0.275* 
Subjective sleep quality 0.603 0.280* 0.236* 
Sleep latency 0.651 0.449 0.439 
Sleep duration 0.805 0.130 0.215 
Sleep efficiency 0.975 0.819 0.876 
Sleeping disorder 0.421 0.244* 0.224* 
Sleeping pill use 0.707 0.652 0.611 
Daytime dysfunction 0.289** 0.428*** 0.452*** 

Note. *p <0.05, **p <0.01, *** p <0.001; PSS-10: Perceived Stress Scale, PSQI: Pittsburgh Sleep Quality Index 

DISCUSSION 

Physical stress can induce physiological changes in athletes' bodies and contribute to 

sleep-related disorders (Charmandari et al., 2005). Stress levels have also been linked to 

alterations in food preferences examining the effect of perceived stress on sleep quality and 

nutritional status in professional female basketball players during the competition period 

(Kandiah et al., 2006).  
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Athletes face various stressors during training and competitions, especially at the elite 

level. They invest considerable time and effort into their sports, and sports-related outcomes 

can significantly impact their careers and lives, leading to perceptions of threats, challenges, 

or stress (Öz, 2018). In this study, the average score of all participating basketball players on 

the Perceived Stress Scale (PSS-10), a widely used psychological instrument for measuring the 

perception of stress, during the competition period was 19.3±5.66. Like the findings of this 

study, female athletes preparing for the Tokyo Paralympic Games had an average PSS score 

of 19.0±7.64 (Yardımcı & Kulunkoglu, 2020). In a study examining perceived stress in the 

National Collegiate Athletic Association (NCAA) First Division women's volleyball players 

over an entire calendar year, the PSS-10 score average was highest in the middle of the season 

(Hyatt & Kavazis, 2019). Female water polo players in a previous study had an average PSS-

10 score of 17.8±5.77 (Aydın, 2017). In another study involving female basketball, rowing, 

hockey, and golf players, the average PSS score was 14.2±6.4 (Terry et al., 2007). A study 

conducted with ice hockey players in Sweden showed that the mean PSS-10 score of female 

hockey players was 17.4±5.6 (Wörner et al., 2024). In another survey of female basketball 

players, the average PSS score was 17.3±4.8 (Güvendi et al., 2016). Compared to these studies, 

the stress levels observed in this study's participants were higher, likely due to the 

professional-level competition and increased pressures associated with league matches. 

Notably, in a study involving professional female basketball players, the PSS-10 score was 

significantly higher at 30.3±6.28, indicating a perception of insufficient self-efficacy and 

heightened stress/discomfort (Otter et al., 2016). This extreme result highlights that stress 

levels may vary widely based on individual and contextual factors, such as team dynamics 

and personal coping mechanisms. 

The study found that the PSS-10 mean score of basketball players playing in the 

Women's League was significantly higher than those in the Super League. This contrasts with 

findings from women's football teams, where no significant differences were observed 

between the total PSS-10 scores of 1st and 2nd League teams (úmamoğlu Kaya et al., 2020). 

However, similar to our study, the discomfort sub-dimension scores were higher in the lower 

league team, suggesting that athletes in minor leagues face unique stressors related to limited 

resources and uncertain career trajectories. This finding supports the notion that the financial 

and structural limitations faced by teams in the Women's League contribute to increased stress 

levels. (Cutler & Dwyer, 2020; Pascoe et al., 2022). This may lead to athletes experiencing more 

difficulties in training and competition. Additionally, minor league athletes may face 
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uncertainty about the future and increased performance stress due to the pressure to advance 

to the major league in their careers. 

Sleep is a critical factor that significantly influences an athlete's health and 

performance. During sleep, energy reserves are replenished, immune responses are boosted, 

and cognitive function is restored (Condo et al., 2022). It has also been noted that sufficient 

sleep is essential for maintaining a positive mood (Mutsuzaki et al., 2018). Despite the 

importance of adequate sleep for athletes during training and competition, it has been 

reported that many athletes struggle to get enough sleep during these periods (Roberts et al., 

2019). In our study, basketball players had a mean PSQI score of 5.9±2.91. Similar to our 

findings, a study of female basketball players on the Japanese national wheelchair basketball 

team found a mean PSQI score of 5.7±2.85 (Mutsuzaki et al., 2018).  

In a more extensive study involving athletes from various sports, the average PSQI 

score of basketball players was determined to be 4.4±2.6, and this score was determined to be 

not significantly different from other sports (p > 0.05) (Randell et al., 2021).  Additionally, data 

collected from 112 female athletes in Japan showed that 25% of basketball players had poor 

sleep quality (PS4I�5), with a mean PS4I score of 4.5±2.2 (Hoshino et al., 2022). In another 

study examining the prevalence of risk factors for poor sleep quality, drowsiness, and 

obstructive sleep apnea in rugby players, female rugby players exhibited a mean PSQI score 

of 8.2±3.3 (Swinbourne et al., 2016). Similarly, another study found that rhythmic gymnasts 

had a high prevalence of poor sleep quality, with 77.6% of participants classified as having 

poor sleep (Silva & Paiva, 2019). In another source, female athletes had an average PSQI score 

of 5.4±2.6 (Zhang et al., 2017). In another study evaluating sleep quality in female athletes 

according to PSQI scores, it was reported that the average was 5, and 55.8% of women had 

poor sleep quality (PS4I � 5) (Halson et al., 2022). In another study, as found by Kawasaki et 

al. (2020) 48.84% of female athletes were reported to have a score of six or above on the PSQI. 

In a different study focusing on female athletes, Knufinke et al. (2018) determined the mean 

PSQI score as 4.61±2.04. Similar to the study results in the literature, 56.25% of the female 

basketball players who participated in our study were found to have poor sleep quality. The 

findings of this current study support that female athletes have poor sleep quality. It is thought 

that the intense match schedule of the basketball players participating in our study, frequent 

away matches, early morning training, and, in some cases, late night training all lead to poor 

sleep quality (Zhao et al., 2012). A study showed that semi-professional basketball players had 

less sleep duration on pre-game nights, and the probability of players achieving better-
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perceived sleep quality was 88% lower on congested game nights than on pre-game nights 

(Power et al., 2023). Similar to the findings of our study, the results regarding sleep quality in 

another study showed no significant difference between amateur and elite athletes in the PSQI 

total scale and all sleep quality subscales except sleep duration (Taheri et al., 2023). The PSQI 

subscale sleep duration was significantly higher in the women's league, indicating that their 

sleep duration was less than that of basketball players in the Super League. The fact that 

athletes in the women's league struggle to get to the Super League and play tough matches 

supports the findings of this study. This situation increases the possibility that athletes in the 

women's league experience more stress and sleep deprivation, explaining the background of 

the findings.  

The bidirectional relationship between sleep and psychological well-being has been 

linked to increased sleep disturbances and insufficient sleep in conjunction with elevated 

stress, anxiety, negative mood, and emotional dysregulation (Bonnet & Arand, 2010; Buckley 

& Schatzberg, 2005). This relationship highlights the critical role of psychological factors in 

determining sleep quality, particularly in high-stress environments such as competitive sports. 

Athletes experience physical stress and anxiety during training and competition, which can 

negatively affect their sleep quality (Richmond&Godard, 2004). This study found a statistically 

significant relationship between the average PSS-10 score and the average PSQI score of 

basketball players, indicating that higher perceived stress levels are associated with lower 

sleep quality.  These findings align with previous research, such as a study investigating the 

connection between pre-competition perceived stress and sleep in endurance athletes, which 

found that women's perceived stress was directly linked to reduced sleep duration (Roberts et 

al., 2022). Another study involving professional athletes indicated that those with low stress 

levels had better sleep quality (Brandt et al., 2017). Similarly, in a study on Irish athletes, those 

with poor sleep quality scored significantly higher on the stress scale than those with good 

sleep quality (Roberts et al., 2022). The cumulative evidence underscores the need for targeted 

interventions to address stress management and improve sleep quality among athletes, as 

these factors are deeply intertwined with optimal performance and well-being. 

Chronic stress has been shown to affect food choices by affecting both homeostatic and 

hedonic appetite control (Berg Schmidt et al., 2018). The findings of this study showed that the 

relationship between basketball players' low self-efficacy scores and average daily fiber intake 

was negative. However, no relationship was found between the PSS-10 total score. Dietary 

fiber may have a beneficial effect on stress via the gastrointestinal microbiota. The gut 
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microbiota that improves with dietary fiber intake may play a positive role in the metabolism 

of neurotransmitters such as serotonin synthesis (Saghafian et al., 2021). A study on badminton 

athletes reported that probiotic supplementation alleviated anxiety and stress (Salleh et al., 

2021). These findings highlight the potential role of dietary interventions, such as probiotics 

and dietary fiber, in managing stress. However, further studies are required to confirm these 

effects and understand their mechanisms. Similarly, in a study conducted on female 

endurance athletes, no significant relationship was found between carbohydrate intake and 

stress levels among athletes with a PSS-10 mean score of 18.27±6.42 and a daily carbohydrate 

intake of 258.29±65.34, which is similar to our study (Alex, 2018). Long-chain polyunsaturated 

omega-3 fatty acids, especially docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), 

have been shown to play a stress-protective role by regulating pituitary adrenal axis (HPA) 

activity (Barbadoro et al., 2013). A study in the literature reported a significant negative 

relationship between perceived stress levels and fish consumption in women (Mikolajczyk et 

al., 2009). However, this study observed no relationship between omega-3 intake and 

perceived stress, which may be attributed to differences in dietary patterns, sample size, or 

other confounding variables. These discrepancies underscore the need for further research to 

elucidate the role of omega-3 fatty acids in stress regulation and its potential impact on 

athletes. 

Limitations 

A limitation of our study is that more advanced devices cannot be used to determine 

body composition. While BIA analysis should be used to evaluate nutritional status, 

biochemical findings and additional anthropometric measurements should also be considered 

in new and planned studies. Another limitation of our study is that the frequency of the food 

consumption questionnaire depends on the declaration of basketball players, and it also takes 

a long time to answer. Another limitation of our study is that the validity and reliability of the 

PSS-10 and PSQI scales for Turkish athletes have not been determined.  

CONCLUSIONS 

In summary, increased perceived stress among basketball players was associated 

with poorer sleep quality. Our findings support the conclusion that food intake, a key factor 

affecting athletic performance, affects stress, highlighting the importance of monitoring 

energy and nutrient intake. The study also highlights the need to assess the impact of stress 
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levels on sleep disorders and nutrition in female basketball players. Given the limited research 

on the relationship between stress, sleep, and nutrition in athletes, this study fills a gap by 

focusing specifically on these factors in high-intensity female basketball players. Additionally, 

the study contributes to the literature by providing valuable insights for future research on 

gender, age, and sport-specific differences with larger populations. 

PRATICAL IMPLICATIONS 

Improving athletes’ performance, especially during competition periods, requires 

being aware of the stress they experience. The stress athletes face affects their sleep quality, 

and any sleep disruption can negatively impact performance results. Inadequate and 

improper nutrition during this period can increase sleep quality and perceived stress. Coaches, 

sports nutritionists, and psychologists should collaborate to regularly monitor athletes’ stress 

levels, sleep quality, and nutritional intake, especially during high-intensity competition 

periods. Therefore, it is crucial to identify the causes of stress and poor sleep quality during 

competition periods and to provide athletes with appropriate support and counseling to 

address these issues. Individual and/or team training can help athletes understand the 

importance of proper nutrition and stress management for optimum performance. 

Consequently, it is essential to understand and evaluate nutritional factors that affect athletes’ 

stress and sleep disorders. 
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 This study aims to determine the acute effects of aerobic endurance 
exercises performed at different body glycogen levels on biochemical 
parameters related to energy metabolism. The study included 14 male 
amateur football players with an average age of 20.38 ± 2 years. Aerobic 
endurance exercises were performed under conditions of low liver 
glycogen after a 10-12 hour fasted (FST) state and under a postprandial 
(PPD) state, as well as under conditions of full and low body glycogen 
(partially reduced by the first exercise). These exercises consisted of two 
60-minute sessions on a cycle ergometer with a 60-minute rest interval in 
between. Blood samples were collected from participants before and 
after all exercises. Statistical analyses were performed using SPSS 28.0 
software, utilizing the paired simple t-test, Wilcoxon test, one-way 
ANOVA, Friedman analysis, and post-hoc tests with a significance level 
of p < 0.05. In PPD with low glycogen, glucose levels decreased during 
exercise, whereas in FST with low glycogen, insulin levels decreased in 
both exercises. Cortisol levels increased in the FST low glycogen exercise. 
Triglycerides also increased in the FST low glycogen exercise. Albumin 
levels increased in the FST, and the PPD and low glycogen exercise; 
similarly, levels increased in the PPD low glycogen exercise (p < 0.05). In 
conclusion, glucose levels were maintained during the FST and PPD low 
glycogen exercises, while the highest triglyceride breakdown occurred 
during the FST low glycogen exercise. 
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The human body is designed for movement (ûerare et al., 2024). Physical activity plays a 

crucial role in maintaining overall health, while training is essential for enhancing physical 

performance (Potteiger, 2018). Coaches increasingly rely on evidence-based medicine to 

design training programs and off-field strategies that optimize performance (Bhandari & 

Giannoudis, 2006). Among these off-field methods, experimenting with different 

combinations of training and nutrition plans to indirectly influence an athlete's energy 

metabolism is of primary importance. However, the literature review highlights the 

complexity and incomplete understanding of carbohydrate and fat utilization during aerobic 

endurance exercises. (Paüaoğlu et al., 2019). 

Moreover, there is growing evidence that starting exercise with reduced glycogen 

reserves activates lipolysis to a greater extent, resulting in less dependence on glycogen 

(Earnest et al., 2019) and affecting biochemical parameters (Andrade-Souza et al., 2019; 

Lundberg et al., 2014). These studies generally involve pathological examinations through 

muscle biopsies, yielding findings that support muscle adaptation (Hansen et al., 2005). 

Additionally, increased research suggests that altering dietary intake can modify the metabolic 

responses associated with exercise (Earnest et al., 2019). Various methods have been employed 

to enhance metabolic efficiency, such as increasing carbohydrate consumption before and 

during exercise or performing exercise in a FST state (10-12 hours of fasting; Jeukendrup, 

2017). A 12-hour FST period is known not to alter muscle glycogen stores; however, evidence 

has increasingly indicated that training under conditions of low liver glycogen reserves 

(Iwayama et al., 2021) may potentially influence metabolic efficiency (Gonzalez et al., 2015). 

Furthermore, carbohydrate and lipid metabolism changes during during aerobic exercise are 

recognized as significant factors affecting exercise performance (Fernindez-Verdejo et al., 

2018; Maunder et al., 2018). In addition to these studies, there is research investigating the 

impact of fasting on the performance of football players during Ramadan. These studies focus 

on the effects of exercise performed in a FST state on aerobic capacity, endurance (Meckel et 

al., 2008), speed, power, and ball dribbling skills (Kirkendall et al., 2008; Zerguini et al., 2007). 

The literature indicates that many exercises conducted with low glycogen stores are typically 

performed at 70% VO2 peak, with durations ranging from 60 to 105 minutes, predominantly 

among cyclists and triathletes (Rosa et al., 2019; Webster et al., 2016; Yeo et al., 2008). Although 

football is considered one of the most popular sports worldwide, the application of such 
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endurance exercises lasting 120 minutes or more, often consisting of two 45-minute halves 

with potential extra time, is relatively rare among football players.  

It is known that aerobic exercise does not increase cortisol hormone (COR) levels 

(Setiakarnawijaya et al., 2022; Torres et al., 2021), may reduce plasma glucose (GLU), insulin 

(INS), and insulin resistance index (Sabzikar et al., 2018), lead to significant reductions in 

serum triglyceride (TG) concentrations (Santiago et al., 2020), and cause no significant changes 

in serum albumin (ALB) levels immediately after exercise (Zhang et al., 2023). 

This study aims to evaluate the acute effects of aerobic endurance exercises performed 

under FST and PPD conditions, and with full and partially reduced (low) body glycogen 

reserve on some biochemical parameters indicative of energy metabolism in male amateur 

soccer players. It was hypothesized that aerobic endurance exercises in soccer players may 

have different effects on biochemical parameters indicative of energy metabolism depending 

on different body glycogen levels. 

METHODS 

Participants 

The research group consisted of 14 healthy adult amateur male football players with a 

mean age of 20.38±2, who had participated in football-specific training for at least 8-weeks 

during the season and were actively competing in local amateur leagues (n = 14; Table 1). After 

the potential risks were explained in detail, participants signed the informed consent form and 

were included in the study. Although the study began with 14 participants, it was completed 

with 13 participants due to one individual being unable to finish the exercise trial.   

Table 1 
Anthropometric Characteristics and Years of Education of Participants Evaluated Once 

Anthropometric Characteristics  Mean±SD Min Max 

Age (years) 20.38±2.06 18.00 25.00 

Training Years (years) 9.07±3.06 5.00 16.00 

Height (cm) 175.61±6.15 167.00 184.00 

Body Weight (kg) 66.06±7.05 53.50 78.20 

BMI (kg/mò) 21.03±1.52 17.90 23.80 

Body Fat Percentage (%) 7.27±3.65 2.80 13.95 

Body Muscle Mass (kg) 57.95±7.41 45.40 71.40 
Note. SD: Standard Deviation, Min: Minimum, Max: Maximum, BMI: Body Mass Index, kg: Kilogram, %: 
Percentage, n = 13 
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Procedures 

The experimental research model derived from the doctoral thesis was supported by 

the Gazi University “Scientific Research Projects Coordination Unit” (Project Code: 2022-

8055). The research was conducted at the Performance Laboratory and the Cardiopulmonary 

Rehabilitation Unit of Gazi University. This study, conducted in accordance with the 

procedures outlined in the Helsinki Declaration and derived from a doctoral dissertation, was 

approved by the "Ethics Committee for Non-Invasive Clinical Research" of Gazi University 

(Date: July 25, 2022, Decision No: 586). 

The participants visited our laboratory and unit a total of three times: once for 

anthropometric measurements and cardiopulmonary exercise tests, with a one-week interval 

between visits, and twice for experimental exercise sessions. Participants were instructed to 

arrive between 08:00 and 08:30, and all measurements, tests, and experimental exercises were 

conducted at the same time of day (±1 hour) between 09:00 and 13:00. 

In the first week, anthropometric measurements were taken, body composition was 

assessed, and cardiopulmonary exercise tests were conducted once. In the second and third 

weeks, two 60-minute aerobic endurance exercises were conducted under different liver and 

body glycogen storage conditions, as detailed below (see Figure 1). 

Second Week: The first 60-minute exercise (FE) was performed with low liver glycogen 

reserves (10-12 hours fasting) and full body glycogen reserves, followed by 60 minutes of 

passive rest. The second 60-minute exercise (SE) was conducted with both liver glycogen 

reserves (10-12 hours fasting) and body glycogen reserves at a low level (partially reduced 

from the first exercise). 

Third Week: The first 60-minute exercise was performed with full liver glycogen 

reserves (liquid food intake) and full body glycogen reserves. After 60 minutes of passive rest, 

the second 60-minute exercise was conducted with full liver glycogen reserves (liquid food 

intake) and low body glycogen reserves (partially reduced from the first exercise). 10-12 hours 

of fasting is known to deplete liver glycogen stores (Learsi et al., 2019). The conditions of low 

liver and body glycogen have been validated by recent studies conducted with a population 

of elite male cyclists (Bulut & Turnagöl, 2018; Hulston et al., 2010). The acute effects of aerobic 

endurance exercises performed in both fasting and fed states, and full and partially reduced 

body glycogen reserves on biochemical parameters indicative of energy metabolism were 

assessed through statistical analyses of numerical data obtained from blood samples. 
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Figure 1 
Study Protocol 

 
Note. PD: Perceived Difficulty, HR: Heart Rate, VO2max (ml kg-1 min-1): Maximum Amount of Oxygen (milliliters) 
Used Per Minute by 1 Kilogram of Muscle, VO2max 70% ŋ HR: Heart Rate Corresponding to 70% of Maximum 
Oxygen Utilization, HR ŋ Power (watts) Corresponding to Heart Rate, ml: Mililitre. 

Data Collection Tools 

Anthropometric Measurements and Assessment of Body Composition 

The participants' height measurements were taken once using a TEM EKO (Made in 

Turkey) brand electronic scale and stadiometer with a precision of one millimeter. Body 

compositions were determined using the TANITA MC 580 S (Tokyo, Japan) Bioelectrical 

Impedance Analysis (BIA) method. BIA estimates parameters such as body weight (kg), fat 

mass (%), muscle mass (kg), and body mass index (kg/mò) based on previously entered 

personal information and the body’s electrical conductivity (Maliqi et al., 2022). (Table1). The 

participants' estimated maximum heart rate (HRmax) was calculated using the Karvonen 

formula (She et al., 2015). 

Cardiopulmonary Exercise Test (CPET) 

The Astrand Bicycle Ergometer Test protocol was applied once to determine the 

participants' aerobic capacities. The test used a Monark LC 6 model bicycle ergometer (Monark 

Exercise AB, Vansbro, Sweden; Stavrinou et al., 2019). During the test, oxygen consumption 

was recorded using a Cosmed 4uark CPET device (Rome, Italy), which was calibrated 

according to the manufacturer's instructions before each test for cardiopulmonary indices. 
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Heart rate was measured using a REF: D41480 ANT� chest strap, part of the Cosmed 4uark 

CPET system, with accuracy reported similarly to electrocardiography (±1 beat/minute). A 

Cosmed 4uark CPET gas analyzer was utilized throughout the data collection process (Price 

et al., 2022). In the CPET, measurements of key variables such as heart rate, oxygen 

consumption, respiratory rate, pulmonary ventilation (PVE), oxygen pulse, respiratory 

exchange ratio (RER), ventilation equivalents for oxygen (VE/VO2), and ventilation 

equivalents for carbon dioxide (VE/VCO2) were obtained. 

In the Astrand protocol, participants began with a 5-minute warm-up at 50 Watts and 

a cadence of 60 revolutions per minute. Subsequently, a workload of 100 Watts was applied, 

and the intensity was increased by 50 Watts every two minutes until each participant reached 

voluntary exhaustion. A metabolic cart continuously recorded expired breath (COSMED, 

4uark CPET, Italy). The peak VO2 value was defined as the highest oxygen uptake achieved 

during the final 30 seconds of the test. To assess maximum aerobic fitness levels, participants 

were verbally encouraged to exert themselves to their fullest potential (Naharudin & Yusof, 

2018). The exercise was terminated by the operator when participants felt they could no longer 

maintain their effort, indicated by a failure of VO2 or heart rate to increase with rising 

speed/power, a respiratory rate exceeding 45 breaths per minute, and a perceived exertion on 

the Borg scale above 18 (Price et al., 2022; Table 2). 

Table 2 
The Training Status and Aerobic Capacities of The Participants were Evaluated Once (n = 13) 

Variables  Mean±SD Min Max 

Resting HR (beats/min) 69.23±5.38 58.00 76.00 

Max HR (beats/min) 186.00±8.66 165.00 197.00 

VO2max (ml kg-1 min-1) 44.78±4.02 37.00 51.70 

Max Power (watts) 265.38±37.55 200.00 350.00 

VO2max 70% (ml kg-1 min-1) 32.33±4.17 25.90 42.70 

VO2max 70% ŋ HR (beats/min ±10) 153.76±5.34 141.00 159.00 

70% HR ŋ Power (watts) 118.46±23.75 75.00 170.00 

Perceived Difficulty (PD) 19.23±.72 18.00 20.00 

70% of Perceived Difficulty 13.46±.50 12.60 14.00 

Note. SD: Standard Deviation, Min: Minimum, Max: Maksimum, HR (beats/min): Heart Rate Per Minute, Max HR: 
Maximum Heart Rate, VO2max (ml kg-1 min-1): Maximum Amount of Oxygen (milliliters) Used Per Minute by 1 
Kilogram of Muscle, VO2max 70% ŋ HR: Heart Rate Corresponding to 70% of maximum Oxygen Utilization, HR ŋ 
Power (watts): Power (watts) Corresponding to Heart Rate, PD: Perceived Difficulty 
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Determination of Exercise Intensity 

At the end of the Astrand protocol applied to determine aerobic capacity, the heart rate 

range corresponding to 70% of VO2max was identified in the CPET table and was designated 

as the intensity to be maintained in all aerobic exercises (Cabral et al., 2020; Fang et al., 2021; 

Rogers et al., 2021; Table 2). 

Dietary Control Before and During Exercise 

To maintain the participants' body glycogen levels and ensure energy balance, they 

were instructed to cease strenuous training 48 hours before the testing days, minimize caffeine 

intake especially in the last 24 hours and abstain from alcohol consumption (Ramos et al., 

2021). Participants were also asked to avoid significant dietary changes during this period and 

consume the same food types the day before each exercise day (Hulston et al., 2010). 

A specialist in nutrition and dietetics calculated the evening meals, pre-exercise PPD, 

and interim fluid nutrient intakes. The final evening meals before both exercise days were 

standardized and calculated to provide an average of 1013.48 ± 64.39 kcal (Fink & Mikesky, 

2015). This meal was designed to consist of 55-65% carbohydrates, 30% fats, and 12-15% 

proteins (Nikolaidis & Theodoropoulou, 2014). The caloric values of the participants' last 

evening meals were calculated based on their Basal Metabolic Rates (BMR), daily energy 

requirements, and 25% of the calculated daily caloric needs. For male football players aged 18-

30, BMR was calculated using the formula: BMR = (15.3 x Body Weight) � 679 = kcal. Daily 

energy requirements were determined using the formula: BMR x activity factor = BMR x (1.6 

or 2.4) = kcal/day (Eskici, 2015). The recommended 25% of the calculated daily caloric needs 

was used to determine the last evening meal caloric intake (ûakar, 2009; Table 3). 

On the FST exercise day, participants performed 60 minutes of aerobic endurance 

exercises after a 10-12 hour FST period. During the one-hour rest interval, they could consume 

water up to 0.5 milliliters (Hulston et al., 2010). On the PPD exercise day, participants 

consumed a liquid meal two hours before exercise, consisting of 55% carbohydrates, 30% fats, 

and 15% proteins, calculated at kg/10 kcal based on their body weight. After 60 minutes of 

aerobic endurance exercise and one-hour rest interval, they ingested a liquid meal containing 

44% carbohydrates, 24% fats, and 28% proteins, calculated at kg/2 kcal (Bulut & Turnagöl, 

2018). The liquid food beverages were sourced from Nestlp Turkey Food Inc. (Table 3). 
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Aerobic Endurance Exercise 

Aerobic endurance exercises were conducted on an electronic-braked bicycle 

ergometer (Monark 928 E, Sweden; Jones et al., 2021). The exercise intensity was maintained 

at a pedaling rate of 70 RPM, corresponding to 70% of VO2max, using heart rate (HR) data 

(Fang et al., 2021; Rogers et al., 2021). During the exercise, HR was monitored using a Polar 

H1 chest strap (Dennis et al., 2021) and a Polar FT80 watch (Polar Electro Oy, Kempele, 

Finland; Manjunath et al., 2019). In the first week of the experimental exercises, participants 

performed 60 minutes of aerobic endurance exercises at a pedaling rate of 70 RPM, aiming to 

maintain the HR corresponding to 70% VO2max after a 10-12 hour fast. This was repeated 

twice with a 60-minute rest interval. In the second week of the experimental exercises, the 

same protocol was followed under fed conditions (liquid food intake; Bulut & Turnagöl, 2018). 

The aim was to reduce body glycogen reserves with the first 60-minute exercise and to begin 

the second exercise with partially reduced glycogen reserves (Bulut, 2014; Yeo et al., 2010). 

Table 3  
Dietary Calories and FST - PPD Blood Glucose Levels for Before - After FST and PPD Status 
Exercises (n = 13) 

Variables        Mean±SD Min Max 

Basal Metabolic Rate (BMR; kcal) 1689.15±107 1497.55 1875.46 

Daily Calorie Needs (kcal) 4053.92±257 3594.12 4501.10 

Last Evening Diet (kcal) 1013.48±64.39 898.75 1125.27 

Week 2 PPD blood GLU (mg/dL) 118.69±11.41 99.00 137.00 

FST blood GLK (mg/dL) after 10-12 hours 92.69±6.66 83.00 101.00 

Week 3 PPD blood GLU (mg/dL) 121.38±15.34 93.00 146.00 

FST blood GLU (mg/dL) after 10-12 hours 92.92±9.85 80.00 111.00 

PPD PRE-FE diet (kcal) 653.07±68.25 535.00 732.00 
PPD POST-FE diet (kcal) 132.89±16.96 107.00 167.40 

Note. SD: Standard Deviation, Min: Minimum, Max: Maximum, GLU: Glucose, kcal: Kilocalories, mg/dL: 
Milligrams per Deciliter, PPD: Postprandial, FST: Fasting, PRE-FE: Pre-First Exercise, POST-FE: Post-First Exercise. 

Biochemical Sample Collection and Measurement 

Venous blood samples were collected from participants a total of four times, both 

before and after each exercise session, by cardiology specialists. For hormone and metabolite 

measurements, 5 mL gel tubes (serum) were used, with particular attention to measuring the 

levels of hormones such as cortisol (COR) and insulin (INS), as well as metabolites including 

albumin (ALB), glucose (GLU), and triglycerides (TG). The venous blood samples collected 
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from participants were transported to the biochemistry laboratory, where they were 

centrifuged at 3500 RPM at -4 �C to separate plasma and serum. Different devices were used 

to determine the levels of each serum component. Hormone and metabolite levels were 

measured using a fully automated clinical biochemistry analyzer (Cobas 6000, Roche Hitachi, 

Mannheim, Germany). Blood samples taken for gas analysis were measured using a blood gas 

analyzer (ABL800™, Radiometer, Copenhagen, Denmark). 

Data Analysis 

The determination of the number of participants was conducted by a biostatistics 

expert, with the PRE-FE glucose parameter (75.7 ± 15.1) under the PPD condition in Bulut's 

(2014) study primarily referenced (Bulut, 2014). A power analysis conducted using 
GPower 

3.1 with ǂ = 0.05, ǃ = 0.10, and 1-ǃ = 0.90 determined that 14 volunteer participants should be 

included in the study, with the test power calculated as p = 0.90431. Data analysis was 

performed using SPSS 28.0 statistical software. Normality assumptions were tested using the 

Shapiro-Wilk test. Equality of variances among all relevant group combinations was 

determined using Levene's test. When parametric assumptions were met, measurements 

obtained from the same individuals under different conditions were compared using the 

paired sample t-test. For comparisons involving more than two measurements, one-way 

ANOVA, Bonferroni test, and post-hoc tests were employed. When parametric assumptions 

were not met, the Wilcoxon test was used to compare measurements from the same 

individuals under different conditions, and the Friedman test was applied to compare 

measurements involving more than two measurements. The significance level was set at p < 

0.05. 

RESULTS 

As shown in Table 4, in all exercise trials conducted in a fasting state (FST), there were 

significant differences in repeated measurements: INS levels decreased between POST-FE and 

the second exercise post (POST-SE), TG levels decreased between POST-FE and PRE-SE, TG 

measurements increased between PRE-SE and POST-SE, COR measurements increased 

between PRE-SE and POST-SE, ALB measurements increased between PRE-FE and POST-FE, 

decreased between POST-FE and PRE-SE, and increased between PRE-SE and POST-SE (p < 

0.05). Table 5 presents a comparison of blood parameters collected from participants during 

exercise trials under the PPD condition. 
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Table 4 
The Statistical Comparison of Blood Levels Obtained From All Exercise Trials in the FST 
Condition (n=13). 

FST Mean±SD p Friedman Test p 

GLU 
(mg/dL) 
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

88.53±9.76 
86.30±9.66 
85.00±8.80 
82.00±13.65 

0.071   

,16 
(µIU/mL) 
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

6.32±2.97 
4.37±2.70 
3.54±2.32 
2.39±2.38 

������
 

PRE-FE       POST-FE 
POST-FE     PRE-SE 
POST-FE!   PRE-SE 
PRE-SE        POST-SE 

0.055 
0.420 
������
 
0.055 

COR 
(micg/dl) 
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

14.94±2.72 
13.53±4.01 
11.90±2.84 
16.43±5.17 

������
 

PRE-FE        POST-FE 
POST-FE      PRE-SE 
POST-FE      POST-SE 
PRE-SE<      POST-SE 

0.664 
0.082 
0.172 
������
 

TG 
(micg/dl) 
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

67.23±26.24 
71.61±23.89 
60.07±18.78 
78.38±17.88 

������
 

PRE-FEB      POST-FE 
POST-FE!    PRE-SE 
POST-FE      POST-SE 
PRE-SE<      POST-SE 

0.710 
������
 
0.094 
������
 

    Bonferroni Test  

ALB 
(g/dL) 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

50.23±2.56 
52.37±0.98 
48.98±2.18 
52.54±1.22 

������
 

PRE-FE<      POST-FE 
POST-FE!   PRE-SE 
POST-FE     POST-SE 
PRE-SE<     POST-SE 

������
 
������
 
1.000 
������
 

Note. GLU: Glucose, INS: Insulin, COR: Cortisol, TG: Triglyceride, ALB: Albumin, Mean ± SD: Mean ± Standard Deviation, mg/dl: 
Milligram/Deciliter, �IU/mL: Micro-International Units Per Millilite, micg/dl: Micrograms/Decilitre, g/DL: Gram/Decilitre <: 
Less than, !: Greater than, PRE-FE: Pre-first exercise, POST-FE: Post-first exercise, PRE-SE: Pre-second exercise, POST-SE: Post-
second exercise, p
: p value between tests. Significance level: p < 0.05. 

Table 5 
Statistical Comparison of Blood Levels Obtained From All Exercise Trials in the PPD 
Condition Among Participants (n = 13) 

FST PDD Mean±SD p Pairwise     p 

GLU  
(mg/dL)  
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

93.92±15.45 
93.84±6.41 
86.38±12.39 
84.92±5.78 

0.0001* 

PRE-FEB   POST-FE 
POST-FE   PRE-SE 
POST-FE> POST-SE 
PRE-SE      POST-SE 

0.969 
0.059 
0.0001*  
0.944 

INS  
(µIU/mL)  
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

38.07±23.93 
15.61±17.21 
21.95±18.10 
7.63±14.37 

0.0001* 

PRE-FE>    POST-FE 
POST-FE    PRE-SE 
POST-FE    POST-SE 
PRE-SE>    POST-SE 

0.0001* 
0.055 
0.239 
0.0001* 

COR  
(micg/dl)  
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

13.43±4.01 
11.04±2.42 
10.93±2.64 
12.77±3.66 

0.107   

    Bonferroni   

TG  
(mg/dL) 
 

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

114.75±62.44 
127.46±52.13        
121.07±50.34 
125.23±44.74 

0.489   

ALB  
(g/dL)   

PRE-FE 
POST-FE 
PRE-SE 
POST-SE 

49.91±3.50 
51.60±2.80 
48.68±3.15 
51.70±2.87 

0.0001* 

PRE-FE       POST-FE 
POST-FE>  PRE-SE 
POST-FE    POST-SE 
PRE-SE<    POST-SE 

0.348 
0.0001* 
1.000 
0.0001* 
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As shown in Table 6, when comparing the blood parameters measured in the PRE-FE, 

FST, and PPD conditions, there is a difference between the FST and PPD conditions regarding 

INS and TG levels. Similarly, when comparing the blood parameters measured in the POST-

FE, FST, and PPD conditions, there are differences between the FST and PPD conditions 

regarding GLU, COR, and TG levels (p<0.05). 

Table 6 
Statistical Comparison of the Blood Parameters Before and After the First Exercise in the FST 
and PPD Conditions Among Participants (N=13) 

Variables      FST (Mean±SD)    PPD(Mean±SD) t Z P 
Pre-First Exercise (PRE-FE) 

GLU(mg/dL) 88.53±9.76 93.92±15.45 -.978  0.348 
,16�µIU/mL)   6.32±2.97 38.07±23.93 -5.113  ������
 
COR(micg/dl) 14.94±2.72 13.43±4.01  1.118  0.286 
TG(mg/dL)   67.23±26.24 114.75±62.44  -2.132 ������
 
ALB(g/dL) 50.23±2.56 49.91±3.50   .293  0.774 

Post-First Exercise (POST-FE) 
GLU(mg/dL) 86.30±9.66   93.84±6.41 -3.458  ������
 
,16�µIU/mL) 4.37±2.70   15.61±17.21  -1.818 0.069 
COR(micg/dl) 13.52±4.01 11.04±2.42 3.004  ������
 
TG(mg/dL) 71.61±23.89 127.46±52.13 -3.950  ������
 
ALB(g/dL) 52.37±0.98 51.60±2.80 1.043  0.317 

Mean ± SD: Mean ± Standard Deviation, Glucose, INS: Insulin hormone, COR: Cortisol hormone, ALB: Albumin 
enzyme, TG: Triglycerides, p
: p value between tests. Significance level: p < 0.05 

As shown in Table 7, when comparing the blood parameters measured in the PRE-SE, 

FST, and PPD conditions, there is a difference between the FST and PPD conditions regarding 

INS and TG levels. Similarly, when comparing the blood parameters measured in the POST-

SE, there are differences between the FST and PPD conditions regarding COR and TG levels 

(p<0.05). 

Table 7 
Statistical Comparison of the Blood Parameters Before and After the Second Exercise in the 
FST and PPD Conditions Among Participants (N = 13) 

Variables     FST (Mean±SD)      PPD (Mean±SD) t Z P 
Pre-Second Exercise (PRE-SE) 

GLU(mg/dL) 85.00±8.80 86.38±12.39  -.035 0.972 
,16�µIU/mL) 3.54±2.32 21.95±18.10 -3.723  ������
 
COR(micg/dl) 11.90±2.84 10.93±2.64 1.123  0.283 
TG(mg/dL) 60.07±18.78 121.07±50.34 -4.789  ������
 
ALB(g/dL) 48.98±2.18 48.68±3.15 .352  0.731 

Post-Second Exercise (POST-SE) 
GLU(mg/dL) 82.00±13.65 84.92±5.78 -.895  0.389 
,16�µIU/mL) 2.39±2.38 7.63±14.37    -1.782 0.075 
COR(micg/dl) 16.43±5.17 12.77±3.66 2.599  ������
 
TG(mg/dL) 78.38±17.88 125.23±44.74 -3.938  ������
 
ALB(g/dL) 52.54±1.22 51.70±2.87 1.331  0.208 
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Although it has been demonstrated that diet and exercise intensity can significantly 

alter skeletal muscle glycogen content, which in turn can affect exercise capacity (Ramonas et 

al., 2023; Guest et al., 2021), many questions remain unanswered regarding how the full and 

depleted states of liver and body glycogen reserves affect blood parameters related to energy 

metabolism during exercise. Therefore, this study investigated the acute effects of 60 minutes 

of aerobic endurance exercise at four different glycogen reserve levels: low liver glycogen FST, 

filled liver glycogen PPD, and body glycogen reserves that were either filled or low (partially 

reduced). The most significant findings related to energy metabolism are that GLU levels 

decreased following exercise with low body glycogen under the PPD condition and remained 

low after all other exercise trials. Additionally, TG levels increased following exercise with low 

body glycogen under the FST condition, whereas no significant increase in TG was observed 

in any exercise trials under the PPD condition. 

It is known that as the duration of low to moderate intensity exercise increases, 

carbohydrate reserves decrease, leading to a reduction in carbohydrate oxidation (Potteiger, 

2011). In our study, while the GLU level in the resting state for the filled liver glycogen PPD 

condition was not significantly higher than that in the state FST, it was observed to be higher 

nonetheless. Indeed, Turan (2010) reported higher GLU levels in the resting state for PPD 

compared to FST levels (Turan, 2010). After aerobic endurance exercise performed with filled 

body glycogen reserves, the GLU levels in the PPD condition were found to be significantly 

higher than in the FST condition (p<0.05; Table 6). Supporting our findings, de Lima et al. 

(2015) conducted a study on physically active individuals. They found that during moderate 

intensity aerobic exercise lasting over 30 minutes at 65% of VO2max, GLU levels were 

maintained in the FST condition, while GLU concentration increased in the PPD condition (de 

Lima et al., 2015). In our study, a significant decrease in GLU levels was observed in the post-

exercise state with low body glycogen (POST-SE) for the PPD condition (p<0.05; Table 5). 

Bulut & Turnagöl (2018) conducted a study involving nine male triathletes with a mean 

age of 21.5±2.06 years, performing 60 minutes of aerobic endurance exercise under filled and 

low muscle glycogen reserves in FST and PPD conditions. They found that total carbohydrate 

oxidation significantly decreased after the second PPD exercise compared to the first PPD 

exercise (Bulut & Turnagöl, 2018). Although our participants were football players, the 

findings of Bulut & Turnagöl (2018) support our results. 
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According to Haub et al. (2003), maximal effort exercise in trained cyclists did not 

significantly differ in pre- and post-exercise blood GLU levels (Haub et al. 2003). In our study, 

under the FST condition, a non-significant decrease in blood GLU levels was observed 

following exercise performed with full and low body glycogen stores, indicating that GLU 

levels were maintained. Numerous studies conducted under FST conditions have reported 

that the exercise trials increase fat utilization without causing a significant change in GLU 

utilization (Van Proeyen et al., 2011). In the FST condition, where liver glycogen reserves are 

low, gluconeogenesis likely remains active, thereby preserving the already low blood GLU 

levels, particularly for glucose-dependent tissues such as brain tissue (4uintard et al., 2016). 

Prolonged fasting leads to the inability of liver reserves to meet metabolic demands. 

(Hall & Hall, 2020). It has been reported that after an overnight fast, the blood GLU levels 

decrease, accompanied by a reduction in INS levels when no food is consumed (Atkinson et 

al., 2020). In our study, the significantly lower INS levels in the FST condition compared to the 

PPD condition, observed prior to exercises conducted with both filled and low body glycogen, 

align with the literature (p<0.05; Tables 6-7). In the FST condition, where INS levels were much 

lower, a linear decrease in blood INS was found, indicating that the reduction in POST-SE after 

exercise with low glycogen was greater compared to that with filled body glycogen (p<0.05) 

(Table 4). Conversely, in the PPD condition, which had higher INS levels, significant decreases 

were observed post-exercise compared to the aerobic endurance exercise trials conducted with 

both filled and low body glycogen reserves (p<0.05; Table 5). In a study by Chycki et al. (2019), 

involving 18 individuals (6 obese, 6 athletic, and 6 with endurance training), participants 

performed treadmill exercises for 20 minutes at 30% VO2max, 10 minutes at 50% VO2max, and 

5 minutes at 70% VO2max. They found that blood INS levels decreased across all groups 

(p<0.05; Chycki et al., 2019). Although the exercise protocols employed were significantly 

shorter than those employed in our study, the findings of Chycki and colleagues strongly 

support our results. 

INS secretion inhibits COR, thereby enhancing carbohydrate entry into cells (Lin et al., 

2012). On the other hand, during aerobic endurance exercise, free fatty acids (FFA) are 

stimulated by catecholamines such as epinephrine, norepinephrine (Jaworski et al., 2007), 

glucagon, and cortisol, which are derived from adipose tissue triglycerides (Birbrair et al., 

2013; Lafontan & Langin, 2009). The opposing effects of the anabolic hormone INS and the 

catabolic hormone COR significantly impact glycogen reserves (Ferlazzo et al., 2020; Robyn et 

al., 2017). In the FST condition, the COR levels were found to be higher after aerobic endurance 
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exercises conducted with both filled and low body glycogen reserves compared to the PPD 

condition (p<0.05; Tables 6-7). It has been noted that there are no significant changes in COR 

levels during short-duration low-intensity exercises; however, a significant increase occurs 

following exercises performed at or above 60% of VO2 max (Civan et al., 2018). In our study, 

while there were no significant changes in COR levels across all exercise trials in the PPD 

condition, a significant increase in COR was observed post-exercise in the FST condition 

compared to the PRE-SE with low body glycogen reserves (p<0.05; Table 4). Moreover, Terink 

et al., (2021) reported that exercising with reduced muscle glycogen reserves elevated FFA and 

COR levels between the 90th and 120th of exercise (Terink et al., 2021). Our findings, 

particularly the significant increase in POST-SE COR levels in the FST condition, align with 

the results of Terink et al., (2021). The data indicate that aerobic endurance exercises performed 

under FST conditions and with low body glycogen reserves increase COR levels due to 

metabolic stress. The rise in COR levels suggests the activation of gluconeogenesis to maintain 

blood GLU levels. 

Rutz-Moreno et al. (2020) stated that exercise intensity significantly affects substrate 

utilization, with intramuscular triglycerides (IMTG) contributing more to fat oxidation as 

exercise intensity increases. Their findings indicate that the contribution of IMTG to fat 

oxidation is particularly significant during moderate-intensity exercise, when fat oxidation 

rates peak (Rutz-Moreno et al., 2020). Howard and Margolis, (2020) demonstrated that muscle 

triglycerides (TG) are significantly utilized during prolonged submaximal exercise (Howard 

& Margolis, 2020). In our study, the TG levels that converted to free FFA after lipolysis were 

found to be significantly higher in the PPD condition compared to the FST condition in all 

measurements taken before and after exercise (p<0.05; Tables 6-7). Turan (2010) also reported 

that resting TG levels were higher in the PPD condition than FST, supporting our findings of 

resting TG levels in both FST and PPD before exercise (Turan, 2010). Rothschild et al. (2021) 

found that fat oxidation rates remained significant even in a glycogen-depleted state, 

suggesting that intramuscular triglycerides (IMTG) are a crucial energy substrate during 

prolonged exercise. Their study further supported the notion that IMTGs are readily utilized 

as an energy source, as fat oxidation levels during moderate-intensity cycling were similar 

between fasting and protein-fed states (Rothschild et al., 2021). De Lima et al. (2015) found that 

in physically active individuals, plasma TG levels increased significantly more after FST 

exercise compared to PPD exercise during moderate-intensity aerobic trials performed at 65% 

of VO2max for over 30 minutes (p<0.05; de Lima et al., 2015). Our study determined that 
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aerobic endurance exercises performed in the PPD condition, whether with filled or low body 

glycogen reserves, did not alter TG levels. However, the second aerobic endurance exercise 

performed in the FST condition with low body glycogen resulted in increased blood TG levels 

(p<0.05; Tables 4-5). Furthermore, Hulston et al. (2010) conducted a study with trained cyclists 

divided into low and high glycogen groups. The low group performed 90 minutes of aerobic 

endurance exercise at 70% VO2max every other day, followed by eight bouts of five-minute 

high-intensity interval training (HIIT) one hour later. The high group performed aerobic 

endurance exercises on one day and HIIT on the next for three weeks. They found that during 

aerobic endurance exercise, the low muscle glycogen group showed a higher rate of FFA 

utilization in parallel with increased usage of muscle IMTG (Hulston et al., 2010). Although 

our participants were amateur football players, the significant increase in TG levels observed 

post-exercise in both the FST condition and the partially reduced body glycogen reserves 

aligns with the findings of Hulston et al. (2010), which noted a corresponding increase in 

lipolysis of muscle triglycerides in the low muscle glycogen group. Bulut & Turnagöl (2018) 

studied trained male triathletes and found that during 60 minutes of aerobic endurance 

exercises in the PPD and FST conditions, the FFA levels were higher in the PPD condition 

compared to those performed post-exercise with low glycogen reserves (p<0.05; Bulut & 

Turnagöl, 2018). 

According to the findings, a significant increase in TG utilization was observed when 

exercise was performed with low glycogen reserves compared to filled glycogen reserves, At 

the same time, the same result was not found in the PPD condition. We believe the PPD 

condition positively affects glycogen reserves compared to the FST condition. Indeed, 

significant decreases in GLU measurements during exercise trials were observed in the PPD 

condition. In contrast, such decreases were not found in the FST condition, which already had 

lower GLU levels. This suggests that the PPD condition may help preserve glycogen reserves, 

albeit with a delay. 

During exercise with low glycogen, an increase in circulating catecholamine levels is 

observed (Lypez-Soldado et al., 2021). Elevated catecholamine levels increase fat metabolism 

by activating hormone-sensitive lipase (HSL) via protein kinase A. When HSL activity triggers 

lipolysis in adipose tissue and skeletal muscle, free FFA are released from both adipose and 

intramuscular tissues (Muscella et al., 2020). Once triglycerides are reduced to FFAs, they bind 

to plasma albumin and are transported to active tissues for energy use (Günay et al., 2018). 

There was no significant difference in ALB levels between FST and PPD conditions in all 
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measurements involving circulating FFA. Bulut & Turnagöl (2018) also found no significant 

differences between FST and PPD exercises in their study on male triathletes who performed 

60 minutes of aerobic endurance exercise with filled and low glycogen (Bulut & Turnagöl, 

2018). These findings support our results. It was determined that aerobic endurance exercises 

performed in both FST conditions with filled and low body glycogen reserves elevated blood 

ALB levels.  In contrast, in the PPD condition, only the second aerobic exercise with low body 

glycogen reserves increased blood ALB levels (p<0.05; Tables 4-5). 

The results indicate that in the FST condition, an increase in ALB levels after POST-FE 

coincided with an increase in the transport of FFAs. In the PPD condition, an increase in FFA 

transport was observed during POST-SE, parallel to the increase in ALB levels when body 

glycogen reserves were low. 

Limitations 

This study's limitations are that the participants were individuals who play amateur 

football, and the analysis of blood parameters, which are indicators of energy metabolism, 

was restricted to the current tests conducted at the Biochemistry Laboratory of Sivas 

Cumhuriyet University Hospital. 

&21&/86,216 

According to the findings obtained from aerobic endurance exercises performed under 

conditions of low liver glycogen reserves (FST) and filled satiety (PPD), as well as with filled 

and partially reduced (low) body glycogen reserves, the following conclusions can be drawn: 

o GLU Metabolism: In the FST condition, where glycogen levels were low, GLU 

levels were maintained during both filled and low glycogen exercises, while a 

significant decrease was observed during low glycogen exercise in the PPD 

condition. 

o Insulin Levels: Insulin levels decreased in the FST condition during low 

glycogen exercise. In the PPD condition, significant reductions in insulin levels 

were observed in both filled and low glycogen exercises. 

o Cortisol Levels: Cortisol levels increased only during low glycogen exercise in 

the FST condition, stimulating gluconeogenesis. In the PPD condition, there 

were no changes in cortisol levels during either filled or low glycogen exercises. 
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o Blood TG Levels: Blood TG levels were higher in the PPD condition compared to 

the FST condition across all measurements. In the FST condition, low glycogen 

exercise increased TG levels, whereas no changes in TG levels were observed 

in both filled and low glycogen exercises during the PPD condition. 

o Albumin Levels: Blood ALB levels increased in the FST condition during both 

filled and low glycogen exercises, whereas in the PPD condition, an increase 

was only noted during low body glycogen exercise. 

Therefore, it can be concluded that aerobic endurance exercises performed by male 

amateur football players under conditions of filled liver glycogen (PPD) and low liver 

glycogen (FST), as well as with filled and low body glycogen reserves, resulted in the highest 

fat oxidation, particularly during FST and low glycogen exercises. 

35A7,&A/ ,03/,&A7,216 

This study reveals the effects of glycogen levels on aerobic endurance exercises in male 

amateur football players. The findings suggest that coaches and athletes need to pay attention 

to glycogen status, providing a basis for enhancing athletic performance and reducing the risk 

of injuries. It is crucial for coaches to regularly monitor athletes' glycogen levels to optimize 

training. Customized training programs can be adjusted based on the athletes' glycogen status. 

Aerobic endurance exercises performed under low liver glycogen levels (fasted state) can be 

integrated to enhance fat utilization. Carbohydrate loading is important prior to critical 

competitions. Nutrition should aim to optimize glycogen stores. Nutritionists can develop 

individualized diet plans that consider glycogen levels before training. Future research should 

focus on evaluating the long-term effects of this training model and nutrition strategies on 

performance outcomes in football players. Additionally, the applicability of these strategies at 

different levels of competition should be examined. 
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 Previous studies reported that WBV can increase peripheral blood flow 
and oxygenation. Investigating the acute effects of a single WBV exercise 
session on hemorheological parameters, blood glucose levels, balance, 
flexibility, and oxidative stress markers (total oxidant status >TOS@, total 
antioxidant status >TAS@, and oxidative stress index >OSI@) was the goal 
of this study. All participants engaged in a WBV exercise program 
consisting of nine exercises, each lasting 60 seconds, for a total of 13 
minutes. Flexibility, balance, visual analog pain scale (VAS) scores, heart 
rate, blood pressure, capillary blood glucose levels, hemorheological 
parameters, and TOS/TAS were assessed before and immediately after 
the WBV session. Twelve healthy active male volunteers (mean age: 
20.83±2.59 years; mean height: 174.79±5.26 cm; mean weight: 79.21±14.87 
kg) participated in the study. Hematocrit values and heart rate 
significantly increased, while blood glucose levels decreased following 
the WBV protocol (p<0.05). A single session of WBV exercise did not 
affect TAS, TOS, or OSI; however, erythrocyte deformability measured 
at 5.33 and 9.49 Pa significantly increased post-exercise (p<0.05). No 
significant differences were found in the other parameters. A single 
session of WBV exercise appears to acutely improve erythrocyte 
deformability while not affecting oxidative stress parameters. 
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Whole-body vibration (WBV) exercise is a moderate neuromuscular resistance training 

method that induces automatic physiological adaptations (Rittweger et al., 2010). 

Additionally, WBV has been demonstrated to be a successful strategy for lowering body fat 

and improving muscle strength, bone mineral density, balance, and coordination (de Ruiter et 

al., 2003; Trans et al., 2009). During WBV, individuals stand on a vibrating platform at a 

specific frequency and amplitude while performing various exercises. WBV exercise is a 

practical, safe, and cost-effective method to improve health across various populations (Gusso 

et al., 2016; Hidalgo-Santamaria et al., 2017). Research indicates that acute vibration exercise 

may have a distinct warm-up effect and increase muscle power, even though the benefits of 

WBV over traditional resistance training are still unclear (Rittweger, 2010). WBVE acutely 

increases heart rate, blood flow, and oxygen consumption while enhancing muscle activation, 

neuromuscular efficiency, and proprioception (Kerschan-Schindl et al., 2001; Martin & Park, 

1997). It also stimulates hormone secretion (e.g., growth hormone, testosterone) and improves 

respiratory function and blood rheology. These effects vary based on vibration parameters and 

individual characteristics (AlBaiti et al., 2024).  

Given the association between increased blood flow and shear stress with exercise 

intensity or muscle contraction, WBV may enhance endothelial function more effectively than 

traditional exercise regimens. Within the field of biorheology, hemorheology investigates the 

properties of blood flow and its interaction with the blood vessels (Muravyov et al., 2002). 

Hemorheological parameters, such as erythrocyte deformability, erythrocyte aggregation, 

whole blood, and plasma viscosity, are critical for optimal blood flow (Marossy et al., 2009). 

These parameters play key roles in tissue perfusion due to their contribution to hydrodynamic 

resistance in blood vessels. 

The primary elements of hemorheology-erythrocyte deformability, red blood cell 

(RBC) aggregation, and plasma viscosity-are closely related to changes in oxidative stress 

(Tikhomirova et al., 2011). Furthermore, depending on the type, intensity, and duration of the 

exercise, there can be significant changes in blood rheology and oxidative stress levels 

(Findikoglu et al., 2014; Kilic-Toprak et al., 2012, 2015; Yalcin et al., 2003). Athletic ability is 

another important factor influencing these changes (Yalcin et al., 2003). 

Given the above-mentioned cardiovascular consequences of WBV exercise, we 

postulated that hemorheological parameters—intimately linked to blood flow—might change 
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after an acute episode of WBV exercise. However, it remains unclear whether changes in 

plasma viscosity, RBC deformability, and oxidative stress parameters occur after performing 

WBV exercise. Our study hypothesis was that WBVE may have acute positive effects on the 

circulatory system, including oxidative stress markers, plasma viscosity, and RBC 

deformability. 

0(7+2D6 

Participants 

In the study, twelve male volunteers who were in good health and engaged in daily 

physical activities but did not participate in organized sports took part (mean age: 20.83 ± 2.59 

years; mean height: 174.79 ± 5.26 cm; mean weight: 79.21 ± 14.87 kg). The participants were 

students at Pamukkale University Faculty of Sport Sciences, generally healthy, but had not 

engaged in any resistance training for at least six months before the study and did not 

regularly participate in sports (Table 1). The study followed the standards specified by the 

Declaration of Helsinki (60116787-020/77490; November 13, 2018). 

Table 1 
 Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 
Age 18-25 years  
Healthy male Presence of chronic health  issues (e.g., 

cardiovascular, respiratory, musculoskeletal 
disorders) 

Sedentary lifestyle Use of alcohol, tobacco, or performance-
enhancing substances during the study period 

Signed informed consent form Non-compliance with the study protocol or 
withdrawal of consent during the study 

No injuries or conditions preventing 
physical activity 

 

Data Collection Tools 

To evaluate the effects of a single WBV exercise session, various physiological and 

biochemical parameters were assessed both before and immediately after the session. 

Flexibility was measured using the sit-and-reach test, while balance was evaluated with one-

leg stance test. Pain perception was assessed using the Visual Analog Scale (VAS). Heart rate 

and blood pressure were recorded with automated devices, and capillary blood glucose levels 

were measured using a glucometer. Hematocrit values were analyzed with a blood analyzer, 

and erythrocyte deformability was assessed using ektacytometry. Oxidative stress markers, 
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including total oxidant status (TOS) and total antioxidant status (TAS), were measured 

spectrophotometrically, with the oxidative stress index (OSI) calculated from the TOS/TAS 

ratio. The following methods were employed for data collection: 

Whole Body Vibration Exercise Protocol 

All participants completed a WBV exercise program consisting of nine exercises (push-

up, squat, right plank, sumo squat, left plank, right lunge, triceps dip, left lunge, and shoulder 

press). Each exercise was performed for 60 seconds on a vibration device following a 5-minute 

warm-up at Pamukkale University Faculty of Sport Sciences. The training used a vibrating 

platform (Compex Power Plate�, London, UK) set at 35 Hz and amplitude of 4 mm. A 30-

second rest was given between exercises (Rauch et al., 2010). To standardize the damping 

effects, participants wore only socks. The exercise session lasted 13 minutes, including a warm-

up and cool-down with active stretching. The Borg scale (6-20) was used to record participants' 

perceived difficulty. Exercises were performed under the supervision of a physiotherapist at 

the same time each day (Figure 1). 

Figure 1 
Exercise Executed During the Main Phase of a Training Session on a Vibration Platform 

 
Note. (A) Push Up; (B) Squat; (C) Right and left plank; (D) Sumo squat; (E) Right and left lunge; (F) Triceps dip; 
(G) Shoulder press 
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One-Leg Standing Test for Balance 

Subjects were instructed to stand on one leg while the other was elevated, ensuring the 

foot did not touch the standing ankle. They focused on a point at eye level during the open-

eye test. Arms were crossed over the chest, and timing began when the subject was stable. The 

test was terminated if the subject uncrossed their arms, adjusted their foot, or touched the floor 

(Springer et al., 2007).  

Sit-and-Reach Test for Flexibility 

Flexibility was assessed using a sit-and-reach box. Participants removed their shoes, 

stretched their legs, and pressed their feet against the box. If a person received a positive score, 

they went above and beyond, but if they received a poor score, they did not. The best trial was 

recorded after participants held the position for five seconds while reaching as far forward as 

possible (Mayorga-Vega et al., 2014).  

Visual Analog Pain Scale (VAS) 

Pain severity was measured using the Visual Analog Scale (VAS). With "no pain" at 

one end and "maximum pain" at the other, the VAS was a 100 mm horizontal line (Collins et 

al., 1997).  

Heart Rate, Blood Pressure, and Blood Glucose Level 

An automated oscillometric monitor (Rossmax S150) was used to assess blood pressure 

and heart rate. Capillary blood glucose levels were measured with a digital device (On Call 

Plus). 

Samples and Measurements 

Venous blood samples (10 mL) were collected before and immediately after exercise, 

following an 8-hour fasting period. Samples were transferred to the Physiology Laboratory, 

and hemorheological tests were conducted within three hours. Blood samples were 

centrifuged to assess oxidative stress markers, and the serum was stored at -80�C for later 

analysis (Baskurt et al., 2009). 

Erythrocyte Deformability Measurements 

Using an ektacytometer and laser diffraction analysis, the deformability of red blood 

cells was assessed (LORCA, RR Mechatronics). A low hematocrit suspension of red blood cells 
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was subjected to shear stress in a Couette system, and the elongation index (EI) was computed 

based on the geometry of the diffraction pattern (Hardeman et al., 2007). 

Plasma Viscosity Determination 

A wells–brookfield cone-plate rotating viscometer was used to measure the viscosity 

of plasma at 37�C and a shear rate of 375 s·ñ. Plasma was obtained by centrifugation at 1400g 

for 6 minutes (Rosencranz & Bogen, 2006).  

Total Oxidant Status (TOS) Determination 

Erel's colorimetric method measured the total oxidant status (TOS). The assay involved 

oxidation reactions that correlated with the concentration of oxidants in the serum. Results 

were reported in micromolar hydrogen peroxide equivalents per liter (�mol H΍O΍ Equiv./L) 

(Erel, 2005).  

Total Antioxidant Status (TAS) Measurement 

Erel also developed an automated colorimetric method for measuring total antioxidant 

status (TAS). The serum's antioxidant properties inhibited the formation of radicals, allowing 

for the calculation of TAS, reported in mmol Trolox Equiv./L (Erel, 2004).  

Calculation of Oxidative Stress Index (OSI) 

The oxidative stress index (OSI) was determined using the following formula as the 

percentage ratio of TOS to TAS (Kosecik et al., 2005).  

OSI = TOS (µmol H΍O΍ Equiv./L) / TAS (mmol Trolox Equiv./L) × 100. 

Data Analysis 

SPSS 25.0 was used for statistical analysis. The mean ± standard deviation (SD) was 

used to express continuous variables. For normalcy, the Shapiro-Wilk test was employed. The 

Wilcoxon Signed Rank test or the Paired Samples t-test was employed depending on the 

parametric test assumptions. p-values less than 0.05 were regarded as statistically significant. 

A power analysis indicated that including 10 subjects would provide 80% power with a 95% 

confidence level. 

RESULTS 

The study group consisted of ten male participants with a mean age of 20.83 ± 2.59 

years, an average height of 174.79 ± 5.26 cm, and a mean body weight of 79.21 ± 14.87 kg.  
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Several parameters such as flexibility, balance, pain intensity, plasma viscosity, and 

blood pressure showed no statistically significant changes from baseline after completing the 

WBV exercise protocol (p ! 0.05; Table 2- 3). 

Table 2  
Flexibility, Balance and Pain Values of the Subjects 

Variables Before exercise After exercise p 
Flexibility (cm) 20.54 ± 12.44 22.54 ± 12.17 0.072 

Balance (right; second) 50.92 ± 21.22 52.58 ± 17.28 1.000 
Balance (left; second) 54.67 ± 14.86 55.67 ± 15.01 0.655 

Pain (VAS) 0 ± 0 0.83 ± 1.64 0.109 
Note.Values are expressed as means ± SD 

Table 3  
Plasma Viscosity, Hematocrit, Heart Rate Values, Blood Glucose Level and Blood Pressure of 
the Subjects 

Variables Before exercise After exercise p 
Plasma Viscosity (375 s-1) 1.50 ± 0.23 1.88 ± 0.52 0.076 

Hematocrit (%) 46.92 ± 3.03 51.08 ± 4.48 * 0.021 
Heart Rate (beats/min) 76.27 ± 12.56 90.45 ± 21.59 * 0.011 

Blood glucose level (mmol/L) 94.75 ± 15.12 76.92 ± 3.58* 0.008 
Blood pressure (systolic; mm Hg) 119.75 ± 12.78 117.08 ± 10.1 0.439 
Blood pressure (diastolic; mm Hg) 74.75 ± 7.23 78 ± 5.38 0.253 

Note. Values are expressed as means ± SD. 
p < 0.05 difference from before exercise 

However, three key parameters did show significant changes. Hematocrit values 

increased notably after the WBV exercise (p = 0.021). Heart rate also significantly increased 

following the WBV protocol (p = 0.011). Blood glucose levels decreased significantly after the 

WBV session (p = 0.008; Table 3). Erythrocyte deformability, measured at shear stresses of 5.33 

and 9.49 Pa, significantly increased post-exercise (p = 0.042 and p = 0.043, respectively; Table 

4). The WBV protocol did not produce any significant changes in TAS, TOS, or OSI regarding 

oxidative stress markers (Figures 2-4). 

Table 4 
Erythrocyte Deformability (EI) Values of the Subjects at Different Shear Stresses 

Shear stress (Pa) Before Exercise After Exercise p 
0.30 0.06 ± 0.04 0.07 ± 0.02 0.298 
0.53 0.13 ± 0.08 0.14 ± 0.04 0.476 
0.95 0.20 ± 0.1 0.23 ± 0.05 0.202 
1.69 0.30 ± 0.1 0.34 ± 0.04 0.111 
3.00 0.40 ± 0.08 0.44 ± 0.04 0.070 
5.33 0.48 ± 0.07 0.52 ± 0.03* 0.042 
9.49 0.54 ± 0.05 0.57 ± 0.02* 0.043 

16.87 0.58 ± 0.04 0.61 ± 0.02 0.084 
30.00 0.60 ± 0.05 0.63 ± 0.03 0.171 

Note. Values are expressed as means ± SD; EI: elongation index; Pa: pascal. 
p < 0.05 difference from before exercise 
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Figure 2 
Total Antioxidant Status (TAS) of the Subjects 

 
Note. Values are expressed as means ± SD 

Figure 3 
Total Oxidant Status (TOS) of the Subjects 

 
Note. Values are expressed as means ± SD. 
 
Figure 4  
Oxidative Stres Index (OSI) of the Subject

 
Note. Values are expressed as means ± SD 
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D,6&866,21 

This research investigated the acute effects of WBV exercise on hemorheological 

parameters, oxidative stress parameters, cardiovascular response, and musculoskeletal 

responses in young, healthy men. The current study highlighted several findings. First, 

erythrocyte deformability improved following a single session of WBV exercise. Second, WBV 

exercise was associated with elevated hematocrit and heart rate values while blood glucose 

levels decreased. Third, there were no significant effects on TAS, TOS, OSI, plasma viscosity, 

and blood pressure after acute WBV exercise. 

To our knowledge, this study is the first to look into how WBV exercise affects 

oxidative stress markers, plasma viscosity, and RBC deformability in young, healthy people. 

In recent years, WBV exercise has gained popularity as a form of physical activity, utilizing 

mechanical vibrations from oscillating platforms as an alternative to resistance training. WBV 

exercise is widely applied in various fields, including sports, general health, and the 

rehabilitation of clinical disorders such as fibromyalgia, cerebral palsy, and chronic 

obstructive pulmonary disease (Aoyama et al., 2019; Brun et al., 2010).  

In the current literature, studies exploring the effects of vibration exercise on postural 

stability and flexibility present inconsistent results. Some of the acute influences of vibration 

exercise is the development of flexibility; some studies report no effect on flexibility (Dallas et 

al., 2015; Donahue et al., 2016). It was suggested that WBV might change the properties of the 

intramuscular connective tissue, reduce the tendon's stiffness and hysteresis, and possibly 

change the properties of other passive skeletal structures linked to the range of motion of a 

particular joint, such as the knee (Donahue et al., 2016). Dallas et al. have reported that the 

acute effect of vibration training increases flexibility. There is no common fact about how long 

this increase continues (Dallas et al., 2015). Di Giminiani et al. found in a single study of young 

adults that WBV significantly improves hamstring and lower back flexibility and seems useful 

in increasing flexibility in clinical populations (Di Giminiani et al., 2010). Conversely, Dichin 

et al. discovered that postural sway modifications occurred in various sensory contexts when 

repeated bouts of personalized WBV were applied (Dickin et al., 2012). In our study, we found 

an increase in flexibility, consistent with the data in the literature, but it was not statistically 

significant. We think that its reason is timecontinues, which continues until flexibility 

evaluation.  
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Some publications have evaluated the acute efficiency of vibration training for balance 

as beneficial (Daray et al., 2011). Nevertheless, not all authors have identified such favorable 

effects. It is reported that no significant alterations in balance or joint position sensation 

occurred after vibration (Cunha et al., 2019). However, we found no differences in balance 

after vibration. The reason for this difference may be that we measured the equilibrium 

measurement with a one-leg standing test instead of a digital measurement such as postural 

sway.  

According to evidence, vibration exercise may lower blood glucose levels (Di Loreto et 

al., 2004). The most plausible explanation would be increased glucose absorption from the 

blood, most likely into the muscles, since insulin and glucagon levels were unaffected in that 

study (Rittweger et al., 2010). The decrease in blood glucose levels we observed in response to 

acute exercise is consistent with the data in the literature. 

However, the precise mechanical effects of vibrations combined with physical activity, 

particularly regarding internal body alterations induced by WBV exercise, are still not fully 

understood. The literature indicates that repetitive and cumulative vibration, combined with 

physical exercise, can enhance blood flow (Gattner et al., 2024; Si-Caputo et al., 2017). Previous 

studies suggest that WBV exercise may improve peripheral blood circulation and 

hemodynamics, potentially leading to increased blood flow velocity and shear stress due to 

heightened oxygen uptake demands during WBV training (Button et al., 2007; Games et al., 

2015; Kerschan-Schindl et al., 2001; Si-Caputo et al., 2017). While many authors report positive 

effects of vibration training on the human body, some studies have failed to demonstrate 

similar benefits (Beijer et al., 2015; Gattner et al., 2024; Si-Caputo et al., 2018).  

Endothelial dysfunction is recognized as a modifiable risk factor influenced by 

exercise, which has been documented as an effective approach for improving endothelial 

function, irrespective of the training modality (Ashor et al., 2015). Numerous studies indicate 

that high-intensity resistance training or aerobic activities may not enhance endothelial 

function or reduce arterial stiffness (Choi et al., 2016; Kitzman et al., 2013. Over-exertion 

during exercise training can lead to a sudden increase in plasma noradrenaline and 

inflammatory cytokines; thus, the exercise environment must be carefully controlled to ensure 

effective treatment (Harris et al., 2008; Okamoto et al., 2009). One mechanism behind these 

effects is vasodilation brought on by elevated nitric oxide (NO) levels in the vascular 

endothelium, which causes smooth muscle relaxation (Johnson et al., 2014). Although WBV 

exercise increases blood flow and shear stress, leading to elevated levels of vasodilatory 
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chemicals like NO, it also affects the release of vascular endothelial growth factor (VEGF), a 

key proangiogenic factor found in muscle fibers and endothelial cells (Gattner et al., 2024). 

Games et al.'s investigation shows that WBV improves tissue oxygenation and 

nourishment by increasing peripheral blood flow (Games et al., 2015). According to the 

findings, applying vibration caused a tendency for peripheral blood flow to rise by about 14% 

more than that seen in the placebo condition (Button et al., 2007). The peripheral vascular 

system is extremely sensitive to vibration exposure (Robbins et al., 2014). Cochrane et al. 

demonstrated the beneficial impact of vibration therapies on circulatory system efficiency, 

particularly regarding oxygen absorption capacity, in both young and older individuals 

(Cochrane et al., 2008). 

Hemoconcentration is a widely accepted phenomenon documented in the literature, 

occurring due to a single activity-whether submaximal or maximal-. This phenomenon arises 

from at least five distinct mechanisms: redistribution of erythrocytes within the vascular 

system, an increase in red blood cell count due to splenic contraction, plasma enrichment with 

lymphatic proteins, water loss through sweating during thermoregulation, and translocation 

of water into muscle cells (Brun et al., 1998; 2010). A single session of prolonged physical 

exertion can cause a 15% drop in plasma volume, leading to hemoconcentration (a rise in blood 

viscosity and hematocrit, but no discernible change in the total quantity and volume of 

erythrocytes; Kenney et al., 2022). Ahmadizad observed a concomitant reduction in plasma 

volume accompanied by elevations in plasma viscosity, red blood cell count, hemoglobin, and 

hematocrit following a single session of resistance exercise in young, healthy males 

(Ahmadizad & El-Sayed, 2005). These temporary alterations in hemorheological markers 

validate the phenomenon of hemoconcentration. A study by Romagnoli et al. yielded 

analogous results, evaluating the effects of a single aerobic workout on a cycle ergometer in 

young, untrained individuals (Romagnoli et al., 2014). According to Gattner H. et al., the first 

and last physical training sessions on the vibration platform led to a greater decrease in plasma 

volume percentage than a group of women who performed physical activities without the 

vibration element. However, no research has looked into how the WBV exercise model affects 

plasma viscosity in the short term (Gattner et al., 2024). Our data suggest that a single session 

WBV exercise seems to lead to an acute increase in plasma viscosity and hematocrit values, in 

accordance with the literature. The above scenario matches hemoconcentration. Hct 

determines the blood's ability to carry oxygen. Raising Hct to supra-normal levels to improve 

exercise performance in fit, well-trained athletes (Reinhart, 2016). However, when the 
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vasomotion ability of arteries is overreached, the increase in blood viscosity and systemic 

resistance may also result in a decline in performance for higher levels. It may be inferred from 

the post-exercise Hct readings that hemoconcentration occurred in our physically active 

subjects because the type, duration, and intensity of WBVE were insufficient to cause an extra 

Hct rise.  

Physical exercise is one of the many variables that can affect blood hemorheology 

(Kenney et al., 2022; Szanto et al., 2021). However, scientific reports do not evaluate RBC 

deformability and plasma viscosity in response to WBV exercise. Although our study did not 

examine blood flow, endothelial dysfunction, arterial stiffness, and/or plasma inflamatuary 

inflammatory cytokine levels, changes in plasma viscosity, RBC deformability, and hematocrit 

levels, which are the main determinants of blood flow, were investigated. An increase was 

found in all parameters with a single session of WBV exercise. As far as we know, this study 

is the first to examine RBC deformability, plasma viscosity, and oxidative stress markers in 

response to vibration exercise. The significant improvement in erythrocyte deformability 

found in our study is beneficial for tissue perfusion from a hemorheological perspective. The 

degree of training may be a determinant of RBC deformability (Cakir-Atabek et al., 2009; 

Connes et al., 2004). According to Connes et al., when exercise causes local hypoxia beyond 

the anaerobic threshold, lactate builds up in the body, leading to decreased deformability in 

physically inactive individuals and increased deformability in trained individuals (Connes et 

al., 2004). Gattner H et al. found that individual training in the experimental and control 

groups did not alter the elongation index (Gattner et al., 2024). Given that the impact of WBV 

can be regarded as the cumulative effect of vibrations and physical activity, these findings 

indicate that incorporating vibrations into training does not diminish RBC deformability in 

physically inactive individuals (Gattner et al., 2024). Among women undergoing repeated 

WBV training, Gattner H et al.  observed a slight enhancement in erythrocyte deformability at 

low shear stress, suggesting a beneficial effect on capillary blood flow and an increase in long-

term tissue oxygenation. The validity of these alterations is supported by the substantial 

elevation in elongation index values noted in these experiments under shear stresses of 0.3 

and 0.58 Pa following the most recent WBV session, compared to the initial training condition 

(Gattner et al., 2024).  Prolonged exposure to vibrations may elicit a more pronounced response 

from the circulatory system. Resistance training improves erythrocyte deformability in young, 

healthy people, according to research by Kilic-Toprak et al. The erythrocyte index increased 

throughout the third and fourth weeks of exercise when compared to baseline values. 
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Furthermore, following the recent training conducted in week 12, this measure experienced 

another rise (Kilic-Toprak et al., 2012). Given the growing interest in these techniques, it is 

wise to investigate how vibration affects the human body because there is little empirical 

evidence of its impact on blood hemorheological indices. A significant barrier to comparing 

results from various studies is the methodological approach employed. A review of the 

literature highlights the need for meticulous selection of vibration parameters, including 

intensity, frequency and amplitude. A committee of specialists has recently developed 

guidelines for the application of vibration (van Heuvelen et al., 2021; Wuestefeld et al., 2020). 

Since greater erythrocyte deformability enhances oxygen transport to muscle capillaries even 

at high levels of Hct, it is possible to interpret the increase in RBC deformability that we 

observed in response to WBVE in our study population as an adaptive mechanism to WBVE 

regimen. We selected 35 Hz frequency, as the literature reports that 30–35 Hz is the most 

commonly used frequency range in WBVE for inducing physiological changes (Donahue et 

al., 2016; Tan et al., 2024). 

Exercises of varied intensity have substantially affected oxidative stress and blood 

rheology (Kilic-Toprak et al., 2012; Yalcin et al., 2003).  

Exercise's effects on blood rheology depend on the type, duration, and intensity of the activity 

and the athlete's athletic ability (Yalcin et al., 2003). Serum TAS, TOS, and OSI levels did not 

significantly alter during our investigation. In contrast to the current study, a prior 

investigation in our lab revealed that a single session of eccentric isokinetic exercise did not 

affect oxidative stress measures (Kilic-Toprak et al., 2018). Oxidative stress is critical in the 

pathogenesis of various diseases and is influenced by factors such as age and physical fitness 

level. Our results are particularly notable as this is the first study in the literature to examine 

the acute effects of WBV exercise in healthy, young, active males. However, there are limited 

studies investigating the short- and long-term relationship between WBV exercise and 

oxidative stress in humans. The interventions have neutral or potentially positive effects on 

blood coagulation, fibrinolysis, inflammation, oxidative stress, and cardiovascular, 

microvascular, and endothelial functions. A study on 21 females examined the effects of WBV 

exercise on oxidative stress markers in women with fibromyalgia (FM) compared to healthy 

controls (CT). The results showed that a single WBV session improved oxidative and 

antioxidant balance by increasing SOD and CAT in CT, while in FM, it reduced TBARS and 

FRAP, lowered CAT, and increased SOD, indicating enhanced stress response adaptation 

(Santos et al., 2019). Another study investigated the effects of six weeks of WBVT on oxidative 
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stress markers, plasma irisin levels, and body composition in women with FM. Forty 

participants were randomized into WBVT or untrained (UN) groups. After the intervention, 

the WBVT group showed higher irisin levels, lower TBARS levels, and reduced visceral 

adipose tissue mass compared to the UN group. These findings suggest that WBVT enhances 

redox balance, increases irisin levels, and reduces visceral fat, promoting better oxidative 

status in women with FM (Dos Santos et al., 2023).  

These studies also investigated the effect of long-term WBV exercise. For example, Dos 

Santos JM et al. investigated the effects of WBVE on oxidative stress markers and in women 

with fibromyalgia. They showed that 6 weeks of WBVE provided lower thiobarbituric acid 

reactive substances (TBARS) levels in patients with fibromyalgia (Dos Santos et al., 2023).  

 Limitations 

The relatively small sample size, the absence of a control group, and the lack of data 

on the homogeneity of the subject group can be considered limitations of the current study.  

&21&/86,21  

This pilot study suggests that acute WBV exercise improves erythrocyte deformability, 

which can be considered an advantage for improved tissue perfusion from a hemorheological 

perspective. On the other hand, plasma viscosity, blood pressure and oxidative stress 

parameters seem not to be affected after acute WBV exercise. However, additional studies are 

warranted to reassess these findings in a larger group over a longer training period using the 

WBV exercise model.  

35A&7,&A/ ,03/,&A7,216 

Overall, our findings demonstrated that a single WBV exercise session initially had a 

favorable impact on erythrocyte deformability but had no effect on oxidative stress indicators. 

Our results could be used as a guide for coaches and exercise physiologists in future research 

utilizing this workout regimen. 
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 This study aimed to evaluate the effect of treadmill training at different 
inclinations on balance, strength, flexibility, and gait parameters in 
children with cerebral palsy in addition to traditional physiotherapy 
applications. Forty-two participants with cerebral palsy aged 7–18 years 
and at Gross Motor Function Classification System level II were 
randomized into three groups: downhill walking, uphill walking, and 
walking with no incline. Balance, isometric strength, flexibility, and gait 
parameters were assessed at baseline (2nd week) and at 11th week. The 
groups were provided with treadmill training and conventional 
treatment. All groups showed improvement in balance. Isometric 
strength values showed improvement in knee flexion on the affected side 
for both downhill walking and uphill walking groups, as well as in knee 
extension force for the uphill walking and walking with no incline 
groups. In flexibility, hip flexion, hip extension, and ankle dorsiflexion 
improved in all groups, while knee flexion and ankle plantar flexion 
improved only in downhill walking and walking with no incline. The 
duration of the modified timed up-and-go test showed significant 
improvements in both the downhill walking and uphill walking groups. 
Treadmill training performed at different inclinations improved balance, 
isometric strength, flexibility, and gait parameters on both the affected 
and less affected sides. 
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Cerebral Palsy (CP) is a common cause of motor disability among children (Cortps-

Pprez et al., 2022). Individuals with CP have problems with daily activities such as walking 

and climbing stairs due to neuromuscular disorders including spasticity, muscle weakness, 

decreased joint flexibility, and poor coordination (Valadmo et al., 2021). Improvement of the 

motor function of children with CP, particularly their ability to walk independently, is crucial 

for clinicians (Cherng et al., 2007). 

Walking is an essential and important activity for daily living and social participation. 

Because of the complexity of gait, particularly pathological gait, it is often difficult to identify, 

quantify, understand the deficits of a particular patient, detect gait disorders, and make 

clinical decisions. Clinical gait analysis is used to facilitate this process and make the right 

decisions (Armand et al., 2016). Clinical gait analysis in individuals with CP has shown that 

these individuals have short step lengths and step widths, reduced cadence of gait, and poor 

dynamic gait stability (Dimakopoulos et al., 2022). 

Treadmill training (TT) is a therapeutic technique in the rehabilitation of children with 

CP. Positive effects of different TT protocols have been observed in patients with CP; however, 

no study has examined the effects of forward-downhill TT. Therefore, this study aimed to 

investigate the effect of TT with forward downhill walking (DW), forward uphill walking 

(UW), and forward walking with no incline (WWI) on balance, strength, flexibility, and gait 

parameters in 7–18-year-old children with hemiparetic and diparetic CP in addition to 

traditional physiotherapy applications.  

0(7+2D6 

Participants 

Forty-two participants (18 females, 24 males) with hemiparetic and diparetic CP 

completed the study (Figure 1). The inclusion criteria for the study were (a) age between 7–18 

years old, (b) being at Gross Motor Functional Classification System (GMFCS) level II, (c) no 

cooperation problems that would interfere with communication, (d) no surgical treatment or 

neuromuscular injection in the last six months (e) no uncontrolled epileptic seizures, (f) 

asymmetric lower extremity shortness !4 cm and (g) no any health problems except CP. 

Exclusion criteria from the study included trauma during the study period, not participating 

in the exercise program by more than 20%, and being willing to quit voluntarily. The study 
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was approved by the Pamukkale University Clinical Research Ethics Committee (Number: 

60116787-020-35801 and year: March 24, 2021). 

Figure 1 
Flowchart of Participants' Enrollment and Randomization 

 
Note. DW: downhill walking, UW: forward uphill walking, WWI: forward walking with no incline, TT: Treadmill Training 

Procedures  

To ensure that the gender and age distributions in the groups were similar, a 

randomization table was prepared using a stratified randomization method prior to the study. 

The study lasted a total of 11 weeks. In the first week, for familiarization, both the 

measurements to be applied and walking trials on the treadmill were performed. 

Measurements were performed on two days in the second and the 11th weeks. While 

demographic information of the participants was obtained only at the beginning of the 

measurements, balance and strength measurements were taken on day one, flexibility and gait 

parameters measurements were taken on day two. The affected side (AS) / less affected side 

(LAS) of the participants were determined according to the first step they took after standing 

up in the Modified Up and Go Test. The first step was considered the LAS.  

After the initial measurements, all participants received a conventional physiotherapy 

program, two days a week, and 40 minutes a day. In addition to this program, the first group 

performed DW TT, the second group performed UW TT, and the third group performed WWI 

TT walking exercise on the treadmill for two days a week, 30 minutes a day, on different days 

for 8 weeks. A conventional physiotherapy program, walking exercises, and measurements 

were conducted by the same physiotherapist. 
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Measurements 

Balancing ability was evaluated using the functional reach test (FRT), which is a 

reliable and valid assessment tool for assessing balance among children with CP (Niznik et al., 

1996). Participants were instructed to stand upright next to the wall and extend their arms 

straight ahead with their hands in fists. Then, they were instructed to reach as far forward as 

they could without falling, without their heels lifting off the floor and touching the wall. The 

distance between the first and last projections of the 3rd metacarpal joint was recorded in 

centimeters. Three repetitions were made, the average of the last two was taken (Duncan et 

al., 1990). 

The isometric muscle strength is a reliable assessment tool for assessing isometric 

strength among children with CP (Willemse et al., 2013). Knee flexion force (KFF) and knee 

extension force (KEF) measurements were taken using a hand-held dynamometer (JTECH 

Medical PowerTrack II Commander, Salt Lake City, UT, USA) while the participants were 

sitting on a chair. The hands were crossed on the chest, and the legs were fixed with a belt. 

The force was applied from the front and back of the tibia, 5 cm above the malleolus. A 

performance test was conducted in which the researcher stabilized the dynamometer, and the 

participant pushed the dynamometer hard for 3 s, during which the peak force was assessed. 

The mean scores of the three tests were used for the analysis (Scholtes et al., 2008). 

For flexibility measurements, the joint range of motion (ROM) was assessed manually 

using a goniometer. Hip flexion (HF), hip extension (HE), knee flexion (KF), ankle dorsiflexion 

(AD), and ankle plantar flexion (APF) were measured twice with the participant's active 

participation. In the active ROM measurement, the researcher moved the limb with the active 

arm of the goniometer to the end during the movement (Otman & Köse, 2014). 

Participants’ gait performance was assessed with the LEGSystm spatiotemporal gait 

analyzer (LegSys/BioSenics, Watertown, USA) (Aminian et al., 2002). Two sensors (left and 

right) were placed at the midpoint of the participant’s tibia. The data was sent via Bluetooth™ 

to a computer using the device’s own software. The modified timed up-and-go (MTUG) test, 

which is also available on the device interface, was used for evaluation. The participant was 

seated on a chair. On the command “go,” the participant stood up from the chair, walked 3 m, 

turned around, walked back to the chair, and sat down again. The time elapsed between the 

moment of standing up from the chair and the moment of sitting down again was recorded in 

seconds (Dhote et al., 2012). Participants completed the test barefoot, without any auxiliary 

aids, and physical assistance. Participants were given two trials, and the average time of the 
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two trials was recorded as MTUG total time (MTUGTT) for data analysis (Tekin & Kavlak, 

2021). Stride length (SL), stride times (ST), stride velocity (SV), average velocity (AV), cadence 

(CD), swing phase (SWP), stance phase (STP), and double support phase (DSP) parameters 

were also recorded (LEGSysTM, 2015). 

Conventional physiotherapy intervention 

The conventional physiotherapy program consisted of various active and passive 

motion exercises, as well as stretching and strengthening exercises. The program also included 

postural control exercises, joint mobilization for joint alignment, spasticity inhibition, 

approximation exercises, muscle facilitation, functional exercises, balance exercises, gait 

exercises, and sensory exercises, and was tailored to each case (Berker & Yalçın, 2010). 

Treadmill Training Intervention 

Participants engaged in familiarization trials in the first week. For the next eight weeks, 

the first group walked downhill on a treadmill with a 9% inclination (Figure 2A), the second 

group walked uphill with a 9% inclination (figure 2B), and the third group walked parallel to 

the ground with a 0% inclination (Figure 2C). The literature emphasizes that as the incline 

increases, it becomes more challenging for children with CP to walk without assistance or 

support (Willerslev-Olsen et al., 2015). In this study, it was also observed that during 

familiarization, walking without assistance or support was not possible at inclines greater than 

9%, and walking patterns were disrupted. Therefore, a 9% incline was chosen. During the 30-

min walking period, the speed of the treadmill was set at 1.5 km/h, the speed at which all 

participants were able to complete the walk. Five minutes of warm-up and five minutes of 

active stretching exercise before walking, and five minutes of cool down and five minutes of 

passive stretching exercises were performed after walking. 

Figure 2 
Treadmill Traning Intervention 

 
Note. Treadmill Walking for A) -9% Downhill Incline, B) �9% Uphill Incline, C) with No Incline 



 Treadmill Training at Variable Inclinations in CP         +aSaN, 5aPanOı, AOSWHNLn, ûHnRO & 7RNWaü 

   
   

Pamukkale J Sport Sci, 16(1), 133-153, 2025 
138 

Data Analysis 

All statistical analyses were performed using IBM SPSS Statistics software (version 

25.0; IBM Corp., Armonk, NY). Continuous variables were expressed as mean ± standard 

deviation, median (interquartile range), and categorical variables as number and percentage. 

The Shapiro–Wilk test was used to test for normality. For data satisfying parametric test 

conditions, a one-way analysis of variance with Tukey’s post-hoc test was used for 

comparisons among groups. For data not satisfying parametric test conditions, Kruskal–Wallis 

variance analysis (post hoc: Mann–Whitney U test with Bonferroni correction) was used for 

comparisons among groups. For pairwise comparisons, the paired samples t-test was used 

when parametric test conditions were satisfied, and the Wilcoxon signed-rank test was used 

when parametric test conditions were not satisfied. The chi-square test was used to compare 

the categorical variables. A p-value of less than 0.05 was considered statistically significant. 

Pre-intervention values were subtracted from post-intervention values during the calculation 

of difference or delta values. 

5(68/76 

Table 1 presents the demographic characteristics of all participants for each group, 

including their classifications and the homogeneity between groups (p!0.05). 

Table 1 
Demographic Characteristics and Classifications of All the Participants 

 Variables 
D: (n=14) 8: (n=14) ::, (n=14) 

S �)� ǘò � Mean ± 
6�D� Med (IQR) Mean ± 

6�D� Med (IQR) Mean ± 
6�D� Med (IQR) 

Age (yr)  13.64±2.27 13.00  
(11.75-16.00) 12.64±2.68 12.00  

(10.75-14.25) 13.07±2.64 12.5  
(11.00-14.75) 

p = 0.583 
(F=0.547) 

Height 
(cm)   152.07±11.84 

151.00  
(142.75-
163.50) 

145.00±15.09 
140.5  

(135.00-
161.25) 

148.14±15.06 
148  

(138.00-
163.50) 

p = 0.42 
(F=0.887) 

:HLJKW 
(kg) 

 53.00±7.10 54.50 
(47.25-59.25) 47.14±8.33 47.00  

(40.75-54.5) 51.21±10.75 51.50 
(42.00-60.75) 

p= 0.213 
(F=1.607) 

BMI 
(kg/m2)   22.87±1.17 23.00 

 (21.7-23.85) 22.35±1.44 22.05 
(21.52-23.65) 23.09±1.45 23.15  

(22.15-23.92) 
p= 0.342 
(F=1.103) 

Gender 
(n / %) 

Female  6 43 6 43 6 43 p=1.00  
Male 8 57 8 57 8 57 (ǘò=0.000) 

Affected 
side  
(n / %) 

Right 8 57 7 50 9 64 p=0.747 

Left 6 43 7 50 5 36 (ǘò=0.583) 

MAS  
(n / %) 

1 10 71 11 79 8 57 p=0.46 
1� 4 29 3 21 6 43 (ǘò=1.551) 

DLaJnRVH  
(n / %) 

Hemiparetic 10 71 5 36 9 64 p=0.13 
Diaparetic 4 29 9 64 5 36 (ǘò=4.083) 

Note. BMI: Body mass index, S.D.: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically 
significant, F: One Way Anova; ǘò: Chi Square Test 
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Balance 

The FRT results in Table 2 showed a significant increase in all groups after the 

intervention compared with the results before the intervention (p<0.05). In the intergroup 

analysis, the differences in values obtained from the pre- and post-intervention values were 

statistically significant (p = 0.001). The change in the UW group was significantly lower than 

that in the DW and WWI groups. 

Table 2  
Results of the Balance 

Tests 
D: �n ��� 8: �n ��� ::, �n ��� Inter Group 

p (F/kw) Mean ± 
6�D� Med (IQR) 0Han � 6�D� Med (IQR) Mean ± 

6�D� 
Med 

(IQR) 
FRT Pre-Test 

(cm) 
24.70±6.90 26.4 

(17.75-30.17) 
20.79±6.60 22.15 

(16.30-
24.87) 

20.22±6.22 21.20 
(14.88-
25.25) 

p=0.159 
(F=1.93) 

FRT Post-Test 
(cm) 

30.31±7.36 31.7 
(25.38-34.70) 

24.45±8.56 25 
(18.44-
30.72) 

25.17±7.07 26.40 
(18.83-
30.38) 

p=0.102 
(F=2.418) 

Intra Group p p = 0.0001 
 
(t=-13.678; d=-3.654) 

p= 0.001 
 
(z=-3.296; d=-0.881) 

p= 0.0001 
 
(t= -9.885; d=-2.642) 

 

DLIIHrHncH 5.61±1.53 3.67±5.52 4.95±1.87 p=0.001* 
(kw=14.116)ac 

Note. S.D: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically significant, F: One Way Anova, 
kw: Kruskal Wallis Variance Analysis, t: Paired Samples t test, z: Wilcoxon signed rank test, a: Statistically significant difference 
between DW and UW groups, b: Statistically significant difference between DW and WWI groups, c: Significant difference 
between UW and WWI groups; d = Cohen d effect size for paired samples 

Strength 

Table 3 presents the isometric muscle strength test results. Analysis of the AS KFF 

results revealed a statistically significant increase in the DW and UW groups after the 

intervention compared to before the intervention (p<0.05). Examination of the differences 

between the groups showed that the differences in values obtained from the pre-and post-

intervention values were statistically significant (p = 0.022). The change in the DW and UW 

groups was significantly higher than that in the WWI group. Analysis of the LAS KFF results 

showed a statistically significant increase in all groups after the intervention compared to the 

pre-intervention (p<0.05). Examination of the differences between the groups showed that the 

differences in values obtained from the pre-and post-intervention values were statistically 

significant (p = 0.004). The change in the UW group was significantly higher than that in the 

WWI group. 

Analysis of the AS KEF results showed a statistically significant increase in the UW and 

WWI groups after the intervention compared with that before the intervention (p<0.05). 

Analysis of LAS KEF results within groups revealed a statistically significant increase only in 
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the WWI group after the intervention, compared with the results before the intervention 

(p<0.05). Examination of the differences between the groups showed that the difference in 

values obtained from the pre- and post-intervention values were statistically significant (p = 

0.012). While the KEF value decreased in the DW group, it increased in the WWI group. 

Table 3 
Results of the Lower Extremity Isometric Strength 

Tests  
D: �n ��� 8: �n ��� ::, �n ��� Inter Group 

P (F) Mean ± 
6�D� Med (IQR) Mean ± 

6�D� Med (IQR) Mean ± 
6�D� Med (IQR) 

AS KFF Pre-
test (N) 

97.47 ± 
23.46 

98 
(76.65 - 116) 

101.23 ± 
37.16 

98 
(73.75 - 
127.5) 

94.79 ± 
49.18 

110 
(52.75 - 131.05) 

p=0.904 
(F=0.101) 

AS KFF Post-
test (N) 

108.41 ± 
27.38 

117 
(83.03 - 132) 

111.58 ± 
37.23 

111.67 
(85.5 - 135.5) 

97.62 ± 
49.57 

106.92 
(64.9 - 133.83) 

p=0.616 
(F=0.49) 

Intra Group p p=0.001*  
(z=-3.296; d=-0.881) 

p=0.001*  
(z=-3.298; d=-0.88) 

p=0.1  
(t=-1.771; d=-0.47) 

 

DLIIHrHncH 10.95 ± 10.11 10.36 ± 10.47 2.83 ± 5.98 p=0.022* 
(kw=7.648)bc 

LAS KFF Pre-
test (N) 

118.66 ± 
29.01 

123 
(92 - 146.25) 

118.56 ± 
35.58 

116.5 
(91 - 142.75) 

110.81 ± 
51.28 

120.5 
(75.9 - 147.25) 

p=0.836 
(F=0.179) 

LAS KFF 
Post-test (N) 

123.71 ± 
28.39 

131.5 
(95.5 - 
149.5) 

128.8 ± 
37.45 

119.5 
(106.25 - 
161.75) 

112.76 ± 
51.59 

122.5 
(77.1 - 151.25) 

p=0.565 
(F=0.58) 

Intra Group p p=0.001*  
(t=-4.54; d=-1.21) 

p=0.001*  
(z=-3.175; d=-0.85) 

p=0.033*  
(t=-2.391; d=-0.64) 

 

DLIIHrHncH 5.06 ± 4.17 10.24 ± 12.73 1.94 ± 3.04 p=0.004* 
(kw=10.972)c 

AS KEF Pre-
test (N) 

149.5 ± 
32.16 

158 
(132.5 - 
170.75) 

141.09 ± 
54.77 

135.5 
(109 - 189) 

138.7 ± 
44.94 

147 
(91.85 - 170.25) 

p=0.801 
(F=0.223) 

AS KEF Post-
test (N) 

153.75 ± 
32.57 

160.5 
(141 - 175) 

148.96 ± 
61.28 

139 
(114.75 - 

195) 

148.94 ± 
45.75 

159 
(96.95 - 177) 

p=0.955 
(F=0.047) 

Intra Group p p=0.122  
(t=-1.655; d=-0.44) 

p=0.003*  
(z=-2.998; d=-0.8) 

p=0.016*  
(z=-2.42; d=-0.65) 

 

DLIIHrHncH 4.25 ± 9.61 7.88 ± 11.31 10.24 ± 5.16 p=0.055 
(kw=5.801) 

LAS KEF Pre-
test (N) 

165.71 ± 
35.47 

171.5 
(150.75 - 

186) 

157.91 ± 
51.91 

152.5 
(118.25 - 

202) 

152.94 ± 
49.15 

165 
(125.25 - 
184.75) 

p=0.762 
(F=0.273) 

LAS KEF 
Post-test (N) 

163.07 ± 
35.06 

172 
(145.75 - 

182) 

158.72 ± 
49.69 

158.5 
(122 - 

205.25) 

158.75 ± 
46.17 

167.5 
(127.25 - 189) 

p=0.956 
(F=0.045) 

Intra Group p p=0.182  
(z=-1.334; d=-0.36) 

p=0.115  
(z=-1.576; d=-0.42) 

p=0.0001*  
(t=-7.43; d=-1.99) 

 

DLIIHrHncH -2.64 ± 6.5 0.81 ± 6.25 5.81 ± 8.85 p=0.012* 
(kw=8.906)b 

Note. S.D: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically significant, F: One Way Anova, 
kw: Kruskal Wallis Variance Analysis, t: Paired Samples t test, z: Wilcoxon signed rank test, a: Statistically significant difference 
between DW and UW; b: Statistically significant difference between DW and WWI, c: Statistically significant difference between 
UW ve WWI; d= Cohen d effect size for paired samples. 

Flexibility 

Table 4 presents the active ROM results for participants in each group of this study. 

Analysis of the AS HF results showed a statistically significant increase in all groups after the 
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intervention than that after the pre-intervention (p<0.05). LAS HF results within groups 

showed a statistically significant increase in the DW and UW groups after the intervention 

compared with that before the intervention (p<0.05). 

Analysis of the AS HE results revealed a statistically significant increase in all groups 

after the intervention compared to before the intervention (p<0.05). AS KF results within 

groups showed a statistically significant increase in the DW and WWI groups after the 

intervention compared with that before the intervention (p<0.05). Examination of the 

differences between the groups showed that the differences in values obtained from the pre-

and post-intervention values were statistically significant (p=0.006). The change in the UW 

group was significantly lower than that in the WWI group. 

An analysis of the AS-AD results showed a statistically significant increase in all 

groups after the intervention compared with that of the pre-intervention (p<0.05). The LAS 

AD results showed a statistically significant increase in the UW and WWI groups after the 

intervention compared with the results before the intervention (p<0.05). 

Analysis of the AS APF within groups showed a statistically significant increase in the 

DW and WWI groups after the intervention compared with that before the intervention 

(p<0.05). 

Table 4  
Results of the Flexibility 

Tests 
D: �n ��� 8: �n ��� ::, �n ���  Inter Group  

P (F/kw) Mean ± 
6�D� Med (IQR) Mean ± 

6�D� Med (IQR) Mean ± 
6�D� Med (IQR) 

AS HF Pre-test 
(2) 

107.50±21.19 110.00 
(93.75-123.75) 

95.00±29.55 97.50 
(82.50-
112.50) 

96.79±23.99 95.00 
(90.00-
116.25) 

p=0.373  
(F=1.012) 

AS HF Post-test 
(2) 

111.43±21.52 112.50 
(90.00-135.00) 

102.86±23.67 110.00 
(85.00-
116.25) 

106.43±14.86 110.00 
(93.75-
120.00) 

p=0.54  
(F=0.626) 

Intra Group p p= 0.031*  
(z= -2.156; d=-0.58) 

p= 0.018*  
(z= -2.375; d=-0.63) 

p= 0.018*  
(z= -2.371; d=-0.63) 

 

DLIIHrHncH 3.93 ± 5.94 7.86 ± 9.75 9.64 ± 12.63 p=0.479  
(kw=1.472) 

LAS HF Pre-test 
(2) 

113.21 ± 
16.71 

115 (107.5 - 
122.5) 

101.07 ± 
28.97 

110 (77.5 - 
120) 

105.36 ± 
20.42 

110 (95 - 
120) 

0.476 
(kw=1.485) 

LAS HF Post-
test (2) 

116.43 ± 17.7 117.5 (108.75 
- 131.25) 

105 ± 23.37 112.5 (86.25 - 
120) 

106.79 ± 
16.36 

110 (98.75 - 
120) 

0.257 (F=1.409) 

Intra Group p p=0.024*  
(z=-2.264; d=-0.61) 

p=0.041*  
(z=-2.041; d=-0.55) 

p=0.414  
(z=-0.816; d=-0.22) 

 

DLIIHrHncH 3.21 ± 4.64 3.93 ± 7.12 1.43 ± 5.69 0.205 
(kw=3.174) 

AS HE Pre-test 
(2) 

6.07±5.94 10.00 
(3.75-10.00) 

0.00±10.00 2.50 
(-2.5-6.25) 

3.93±5.94 5.00 
(0.00-10.00) 

p=0.126  
(kw=4.145) 

AS HE Post-test 
(2) 

8.93±5.61 10.00 
(7.50 – 10.00) 

5.71±8.52 10.00 
(0.00-10.00) 

9.29±3.31 10.00  
(10.00-10.00) 

p=0.397  
(kw=1.85) 

Intra Group p p= 0.023*  
(z=-2.271; d=-0.61) 

p= 0.004*  
(z= -2.889; d=-0.77) 

p= 0.004*  
(z= -2.879; d=-0.77) 

 

DLIIHrHncH 2.86 ± 3.78 5.71 ± 4.32 5.36 ± 4.14 p=0.144  
(kw=3.871) 
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Table 4 (Continued) 

Tests 
D: �n ��� 8: �n ��� ::, �n ��� 

Inter Group 
P (F/kw) Mean ± 

6�D� Med (IQR) Mean ± 
6�D� Med (IQR) Mean ± 

6�D� Med (IQR) 

LAS HE Pre-test 
(2) 

8.21 ± 5.41 10 (5 - 10) 6.79 ± 6.08 5 (0 - 10) 8.57 ± 6.02 10 (5 - 10) 0.654 
(kw=0.851) 

LAS HE Post-
test (2) 

8.57 ± 5.69 10 (5 - 11.25) 8.21 ± 5.41 10 (5 - 10) 9.64 ± 5.71 10 (5 - 11.25) 0.783 (F=0.246) 

Intra Group p p= 0.317  
(z=-1; d=-0.27) 

p= 0.102  
(z=-1.633; d=-0.44) 

p= 0.083  
(z=-1.732; d=-0.46) 

 

DLIIHrHncH 0.36 ± 1.34 1.43 ± 3.06 1.07 ± 2.13 0.499 
(kw=1.388) 

AS KF Pre-test 
(2) 

113.57±17.03 120.00 
(97.50-123.75) 

107.86±17.94 105.00 
(93.75-
122.50) 

102.14±14.77 102.50 
(90.00-
108.75) 

p=0.205  
(F=1.652) 

AS KF Post-test 
(2) 

115.00±16.98 120.00 
(101.25-
127.50) 

106.79±19.08 105.00  
(90.00-
122.50) 

106.07±13.04 107.50 
(95.00-
112.50) 

p=0.296  
(F=1.257) 

Intra Group p p= 0.046*  
(z= -2.000; d=-0.53) 

p= 0.276  
(z= -1.089; d=-0.29) 

p= 0.008*  
(z= -2.636; d=-0.7) 

 

DLIIHrHncH 1.43 ± 2.34 -1.07 ± 4.01 3.93 ± 4.46 p=0.006*  
(kw=10.142)c 

LAS KF Pre-test 
(2) 

118.93 ± 
17.45 

125 (100 - 
135) 

111.43 ± 
16.34 

110 (97.5 - 
126.25) 

110 ± 17.21 110 (97.5 - 
126.25) 

0.322 
(kw=2.269) 

LAS KF Post-test 
(2) 

119.64 ± 
16.81 

125 (107.5 - 
135) 

111.07 ± 
15.95 

110 (97.5 - 
126.25) 

112.5 ± 14.64 110 (100 - 
126.25) 

0.294 
(kw=2.446) 

Intra Group p p=0.317  
(z=-1; d=-0.27) 

p=0.564  
(z=-0.577; d=-0.15) 

p=0.197  
(z=-1.289; d=-0.34) 

 

DLIIHrHncH 0.71 ± 2.67 -0.36 ± 2.37 2.5 ± 7.27 0.392 
(kw=1.875) 

A6 AD 3rH-test 
(2) 

3.21±8.68 2.50 
(-1.25-10.00) 

2.86±10.32 0.00 
(-2.5-11.25) 

3.21±6.96 0.00 
(0.00-6.25) 

p=0.995  
(kw=0.011) 

A6 AD 3RVW-test 
(2) 

7.14±5.79 5.00 
(3.75-10.00) 

7.86±7.52 10.00 
(0.00-11.25) 

7.14±5.79 7.50 
(5.00-10.00) 

p=0.944  
(F=0.058) 

Intra Group p p= 0.009*  
(z= -2.598; d=-0.69) 

p= 0.006*  
(z= -2.739; d=-0.73) 

p= 0.015*  
(z= -2.428; d=-0.65) 

 

DLIIHrHncH 3.93 ± 4.01 5 ± 4.39 3.93 ± 4.46 p=0.742  
(kw=0.595) 

/A6 AD 3rH-test 
(2) 

11.43 ± 6.91 10 (8.75 - 20) 8.57 ± 9.89 7.5 (0 - 20) 12.86 ± 8.48 15 (8.75 - 20) 0.42 
(kw=1.733) 

/A6 AD 3RVW-
test (2) 

11.79 ± 6.68 10 (10 - 20) 11.07 ± 8.59 12.5 (0 - 20) 15.71 ± 6.75 20 (10 - 20) 0.212 
(kw=3.106) 

Intra Group p p=0.317  
(z=-1; d=-0.27) 

p=0.034*  
(z=-2.121; d=-0.57) 

p=0.039*  
(z=-2.06; d=-0.55) 

 

DLIIHrHncH 0.36 ± 1.34 2.5 ± 4.27 2.86 ± 4.69 0.136 
(kw=3.989) 

AS APF Pre-test 
(2) 

33.93±12.43 35.00  
(20.00-46.25) 

39.29±19.89 45.00 
(32.50-50.00) 

28.57±15.98 30.00 
(18.75-41.25) 

p=0.237  
(F=1.496) 

AS APF Post-test 
(2) 

37.14±11.22 35.00 
(28.75-50.00) 

42.14±15.65 45 (32.5 - 50) 33.57±11.34 32.50 
(23.75-45.00) 

p=0.223  
(F=1.559) 

Intra Group p p= 0.014*  
(z= -2.460; d=-0.66) 

p= 0.102  
(z= -1.633; d=-0.44) 

p= 0.017*  
(z= -2.388; d=-0.64) 

 

DLIIHrHncH 3.21 ± 3.72 2.86 ± 6.11 5 ± 6.5 p=0.39  
(kw=1.882) 

LAS APF Pre-
test (2) 

43.57 ± 7.19 45 (38.75 - 50) 40.71 ± 19.1 47.5 (31.25 - 
50) 

36.79 ± 14.09 45 (23.75 - 
45) 

0.39 
(kw=1.881) 

LAS APF Post-
test (2) 

43.93 ± 6.56 45 (38.75 - 50) 41.79 ± 18.36 47.5 (37.5 - 
50) 

37.5 ± 14.64 45 (28.75 - 
46.25) 

0.471 
(kw=1.505) 

Intra Group p p= 0.317  
(z=-1; d=-0.27) 

p= 0.18  
(z=-1.342; d=-0.36) 

p= 0.317  
(z=-1; d=-0.27) 

 

DLIIHrHncH 0.36 ± 1.34 1.07 ± 2.89 0.71 ± 2.67 0.826 
(kw=0.382) 

Note. S.D: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically significant, F: One Way Anova, kw: Kruskal Wallis 
Variance Analysis, t: Paired Samples t test, z: Wilcoxon signed rank test, a: Statistically significant difference between DW and UW, b: Statistically 
significant difference between DW and WWI, c: Statistically significant difference between UW and WWI; d = Cohen d effect size for paired samples 
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Spatiotemporal Gait Parameters 

Basic Gait Parameters Results 

Table 5 shows the results of the basic gait parameters of the participants in each group 

in this study. Analysis of the ST results within groups showed a statistically significant 

decrease only in the DW group after the intervention compared with that before the 

intervention (p<0.05). CD results within groups showed a statistically significant increase only 

in the DW group after the intervention, compared with the results before the intervention 

(p<0.05). MTUGTT results within groups showed a statistically significant decrease only in 

the DW and UW groups after the intervention compared with that before the intervention 

(p<0.05). A comparison of the results after the intervention showed a significant difference (p 

= 0.0001). The values of the UW group were significantly lower than those of the DW and WWI 

groups. Examination of the differences between the groups showed that the differences in 

values obtained from the pre-and post-intervention values were statistically significant (p = 

0.0001). The values of the UW group were significantly lower than those of the DW and WWI 

groups, and the values of the DW group were significantly lower than those of the WWI group. 

Table 5 
Results of the Basic Gait Parameters 

Tests 

D: �n ��� 8: �n ��� ::, (n=14) 

Inter Group p (F/kw) Mean 
± 

6�D� 
Med (IQR) 

Mean  
±  

6�D� 
Med (IQR) Mean ± 

6�D� Med (IQR) 

SL Pre-test 
(m) 

0.79±
0.06 

0.79 
(0.74-0.82) 

0.78±0.10 0.76 
(0.71-0.85) 

0.76±0.15 0.72 
(0.69-0.88) 

p=0.863 
(F=0.147) 

SL Post-test 
(m) 

0.78±
0.09 

0.80 
(0.76-0.83) 

0.79±0.09 0.80 
(0.71-0.84) 

0.77±0.14 0.74 
(0.69-0.90) 

p=0.612 
(kw=0.982) 

Intra Group 
p 

p=0.552  
(z=-0.595; d=-0.16) 

p= 0.078  
(t= -1.914; d=-0.51) 

p= 0.945  
(t= -0.070; 
d=-0.02) 

 

DLIIHrHncH -0.01 ± 0.06 0.01 ± 0.03 0 ± 0.04 p=0.56 
(kw=1.159) 

ST Pre-test 
(s) 

1.17±
0.10 

1.18 
(1.09-1.23) 

1.21±0.14 1.19 
(1.09-1.28) 

1.21±0.08 1.21 
(1.17-1.26) 

p=0.649 
(F=0.438) 

ST Post-test 
(s) 

1.14±
0.09 

1.1 
(1.05-1.21) 

1.18±0.09 1.20 
(1.10-1.24) 

1.21±0.07 1.20 
(1.15-1.25) 

p=0.09 
(kw=4.82) 

Intra Group 
p 

p= 0.007
  
(t= 3.229; d=0.86) 

p= 0.575 
(z= -0.561; d=-0.15) 

p= 1.000  
(t= 0.000; 

d=0) 

 

DLIIHrHncH -0.04 ± 0.04 -0.03 ± 0.1 0 ± 0.05 p=0.158 
(kw=3.686) 

SV Pre-test 
(m/s) 

0.68±
0.08 

0.68 
(0.61-0.74) 

0.65±0.12 0.68 
(0.57-0.72) 

0.63±0.10 0.60 
(0.57-0.71) 

p=0.48 
(F=0.748) 

SV Post-test 
(m/s) 

0.69±
0.10 

0.72 
(0.65-0.75) 

0.67±0.09 0.68 
(0.61-0.72) 

0.63±0.10 0.62 
(0.57-0.72) 

p=0.199 
(kw=3.231) 
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Table 5 (Continued) 

Tests 
D: �n ��� 8: �n ��� ::, �n ��� 

Inter Group p (F/kw) Mean ± 
6�D� 

Med 
(IQR) 

Mean ± 
6�D� 

Med 
(IQR) 0Han � 6�D� Med (IQR) 

Intra Group 
p 

p= 0.096 
(z=-1.664; d=-0.44) 

p= 0.220 
(t= -1.289; d=-0.34) 

p= 0.693 
(t= -0.403; 
d=-0.11) 

p=0.429 
(kw=1.693) 

DLIIHrHncH 0.01 ± 0.06 0.02 ± 0.05 0 ± 0.04 

AV Pre-test 
(m/s) 

0.67 ± 
0.07 

0.67 
(0.61 - 0.71) 

0.65 ± 
0.12 

0.68 
(0.57 - 0.71) 

0.63 ± 0.1 0.6 
(0.57 - 0.71) 

p=0.564 (F=0.582) 

AV Post-test 
(m/s) 

0.69 ± 
0.1 

0.71 
(0.64 - 0.74) 

0.68 ± 
0.09 

0.68 
(0.61 - 0.73) 

0.64 ± 0.11 0.63 
(0.58 - 0.71) 

p=0.432 (F=0.858) 

Intra Group 
p 

p=0.115 
(z=-1.575; d=-0.42) 

p=0.247 
(z=-1.158; d=-0.31) 

p=0.343 
(t=-0.984; d=-

0.26) 

 

DLIIHrHncH 0.02 ± 0.06 0.02 ± 0.06 0.01 ± 0.04 p=0.699 (kw=0.717) 

&D 3rH-test 
(step/dk) 

104.4
9±8.7

0 

104.74 
(97.76-
113.03) 

101.29±9.
97 

101.27 
(94.74-
110.88) 

99.82±7.29 99.65 
(94.82-
103.67) 

p=0.359 
(F=1.051) 

&D 3RVW-test 
(step/dk) 

106.9
5±7.7

7 

109.09 
(100.02-
114.29) 

101.9±8.2
8 

101.74 
(95.08-
109.29) 

101.75±6.39 102.09 
(97.65-
106.89) 

p=0.128 
(F=2.17) 

Intra Group 
p 

p= 0.008* 
(t= -3.114; d=-0.83) 

p= 0.726 
(t= -0.358; d=-0.1) 

p= 0.064 
(z= -1.852; 
d=-0.49) 

 

DLIIHrHncH 2.46 ± 2.96 0.61 ± 6.37 1.93 ± 4.07 p=0.41 
(kw=1.784) 

078*77 
Pre-test (s) 

13.53
±1.14 

13.82 
(12.61-14.43) 

14.31±1.8
2 

14.44 
(13.61-
15.42) 

14.13±1.35 14.3 
(13.49-14.99) 

p=0.345 
(F=1.094) 

078*77 
Post-test (s) 

11.71
±1.39 

11.34 
(10.55-12.91) 

10.87±0.9
4 

10.98 
(10.39-
11.60) 

14.02±1.71 13.93 
(13.08-15.02) 

p=0.0001* 
(F=19.445)bc 

Intra Group 
p 

p=0.0001* 
(t=5.453; d=1.46) 

p= 0.0001* 
(t= 8.118; d=2.17) 

p= 0.690 
(t= 0.408; 
d=0.11) 

 

DLIIHrHncH -1.81 ± 1.24 -3.44 ± 1.59 -0.11 ± 1.04 p=0.0001* 
(F=22.654)abc 

Note. S.D: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically significant, F: One Way Anova, kw: Kruskal Wallis 
Variance Analysis, t: Paired Samples t test, z: Wilcoxon signed rank test, a: Statistically significant difference between DW and UW, b: Statistically 
significant difference between DW and WWI, c: Statistically significant difference between UW ve WWI; d= Cohen d effect size for paired samples 

Table 6 presents the percentages of SWP, STP, and DSP for participants in each group 

in this study. Analysis of the AS SWP results within groups revealed a statistically significant 

decrease only in the DW group after the intervention, compared with the results before the 

intervention (p<0.05). The comparison of the results between the groups after the intervention 

showed a significant difference (p = 0.0001). The values of the DW group were significantly 

lower than those of the UW and WWI groups. LAS SWP results within groups showed a 

statistically significant increase only in the WWI group after the intervention, compared with 

the results before the intervention (p<0.05). Comparison of the results between the groups 

after the intervention showed a significant difference (p = 0.03). The values of the UW group 

were significantly higher than those of the WWI group. There was no statistically significant 
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difference between the DW, UW, and WWI groups. Examination of the differences between 

the groups revealed significant differences between the pre-and post-intervention values (p = 

0.004). The values of the WWI group were significantly higher than the increase in the DW 

and UW groups. 

Examination of the AS STP results between the groups revealed a statistically 

significant difference when the results after the intervention were compared (p = 0.0001). The 

values of the DW group were significantly higher than those of the UW and WWI groups. LAS 

STP results within groups showed a statistically significant decrease only in the WWI group 

after the intervention compared with that before the intervention (p<0.05). A comparison of 

the results after the intervention between the groups showed a significant difference (p = 

0.031). The values of the UW group were significantly lower than those of the WWI group. 

Examination of the differences between the groups revealed significant differences between 

the pre- and post-intervention values (p = 0.004). The values of the UW group were 

significantly lower than those of the DW and WWI groups. 

Analysis of the AS DSP results within groups revealed a statistically significant 

increase only in the DW group after the intervention, compared with the results before the 

intervention (p<0.05). Examination of the differences between the groups revealed significant 

differences between the pre- and post-intervention values (p = 0.022). The change in the WWI 

group was in the direction of decrease, whereas the change in the DW and UW groups was in 

the direction of increase. LAS DSP results within groups showed a statistically significant 

increase only in the DW group after the intervention compared with the pre-intervention 

period, while there was a significant decrease in the WWI group (p<0.05). Examination of the 

differences between the groups revealed significant differences between the pre- and post-

intervention values (p = 0.002). The change in the DW group was in the direction of increase, 

whereas the change in the WWI group was in the direction of decrease. 

Table 6  
Results of the Swing Phase, Stance Phase, and Double Support Phase 

Tests 
D: �n ��� 8: �n ��� ::, �n ��� Inter Group 

P (F/kw) Mean ± 
6�D� Med (IQR) Mean ± 

6�D� Med (IQR) Mean ± 
6�D� Med (IQR) 

A6 6:3 3rH-test 
(%) 

42.06±2.27 41.80 
(41.24-43.91) 

42.27±2.02 42.06 
(41.31-
44.01) 

42.98±2.57 43.69 
(41.88-44.66) 

p=0.382 
(kw=1.926) 

A6 6:3 SRVW-test 
(%) 

40.76±0.84 41.08 
(40.09-41.27) 

42.72±1.79 42.63 
(41.27-
43.82) 

43.24±1.87 43.37 
(42.63-44.76) 

p=0.0001* 
(kw=17.309)ab 

Intra Group p p= 0.013*  
(t= 2.859; d=0.76) 

p= 0.513  
(t= -0.673; d=-0.18) 

p= 0.508  
(t= -0.680; d=-0.18) 

 

DLIIHrHncH -1.3 ± 1.7 0.45 ± 2.49 0.26 ± 1.43 p=0.083 
(kw=4.968) 
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Tablo 6 (Continued) 

Tests 
D: �n ��� 8: �n ��� ::, �n ��� Inter Group 

P (F/kw) Med 
(IQR) 0Han � 6�D� Med 

(IQR) Med (IQR) Mean ± 
6�D� Med (IQR) 

/A6 6:3 3rH-test 
(%) 

40.59±2.10 40.55 
(39.15-41.72) 

41.07±1.61 41.31 
(40.61-
42.28) 

38.96±3.06 37.66 
(36.74-42.12) 

p=0.071 
(kw=5.291) 

/A6 6:3 SRVW-test 
(%) 

40.17±1.36 40.22 
(39.35-41.30) 

41.43±1.56 41.27 
(40.82-
41.70) 

40.34±2.68 39.38 
(38.71-41.57) 

p=0.03* 
(kw=7.008)c 

Intra Group p p= 0.219 
(t= 1.293; d=0.35) 

p= 0.975 
(z= -0.031; d=-0.01) 

p= 0.0001* 
(t= -4.835; d=-1.29) 

 

DLIIHrHncH -0.42 ± 1.23 0.36 ± 1.82 1.39 ± 1.07 p=0.004* 
(kw=11.142)bc 

AS STP Pre-test 
(%) 

58.39±2.71 58.23 
(56.09-60.14) 

57.73±2.02 57.95 
(55.99-
58.69) 

57.02±2.57 56.32 
(55.35-58.13) 

p=0.283 
(kw=2.524) 

AS STP post-test 
(%) 

59.24±0.84 58.92 
(58.74-59.91) 

57.4±2.18 57.37 
(56.18-
58.73) 

56.76±1.87 56.63 
(55.24-57.37) 

p=0.0001* 
(kw=17.367)ab 

Intra Group p p= 0.211 
(t= -1.317; d=-0.35) 

p= 0.661 
(t= 0.448; d=0.12) 

p= 0.508 
(t= 0.680; d=0.18) 

 

DLIIHrHncH 0.85 ± 2.41 -0.33 ± 2.78 -0.26 ± 1.43 p=0.317 
(F=1.183) 

LAS STP Pre-test 
(%) 

59.41±2.10 59.45 
(58.29-60.85) 

58.93±1.61 58.69 
(57.73-59.4) 

61.04±3.06 62.35 
(57.88-63.26) 

p=0.071 
(kw=5.291) 

LAS STP post-test 
(%) 

59.83±1.36 59.78 
(58.70-60.65) 

58.57±1.56 58.74 
(58.31-
59.19) 

59.66±2.68 60.62 
(58.44-61.29) 

p=0.031* 
(kw=6.948)c 

Intra Group p p= 0.228 
(t= -1.266; d=-0.34) 

p= 0.975 
(z= -0.031; d=-0.01) 

p= 0.0001* 
(t= 4.837; d=1.29) 

 

DLIIHrHncH 0.42 ± 1.23 -0.36 ± 1.82 -1.39 ± 1.07 p=0.004* 
(kw=11.142)bc 

A6 D63 3rH-test 
(%) 

6.69 ± 1.54 6.63 
(5.5 - 8.06) 

6.24 ± 1.54 6.43 
(5.2 - 7.49) 

7.26 ± 2.18 7.01 
(5.51 - 8.63) 

p=0.332 
(F=1.134) 

A6 D63 SRVW-test 
(%) 

7.99 ± 1.72 7.7 
(6.92 - 9.27) 

6.88 ± 0.83 6.74 
(6.28 - 7.5) 

7.07 ± 2.22 6.44 
(5.69 - 7.69) 

p=0.086 
(kw=4.918) 

Intra Group p p=0.002* 
(t=-3.776; d=-1.01) 

p=0.086 
(t=-1.858; d=-0.5) 

p=0.656 
(t=0.457; d=0.12) 

 

DLIIHrHncH 1.3 ± 1.29 0.64 ± 1.28 -0.18 ± 1.49 p=0.022* 
(F=4.207)b 

/A6 D63 3rH-test 
(%) 

11.3 ± 2.04 11.46 
(9.73 - 13.48) 

11.88 ± 
3.24 

11.46 
(9.52 - 
12.95) 

11.74 ± 
2.96 

12.47 
(11.74 - 13.7) 

p=0.376 
(kw=1.955) 

/A6 D63 SRVW-test 
(%) 

12.85 ± 
2.08 

12.38 
(11.96 - 
14.45) 

11.34 ± 
4.24 

12.54 
(9.24 - 
14.31) 

10.82 ± 
3.01 

11.27 
(10.05 - 
12.54) 

p=0.237 
(F=1.493) 

Intra Group p p=0.0001* 
(t=-6.363; d=-1.7) 

p=0.778 
(z=-0.282; d=-0.08) 

p=0.037* 
(t=2.317; d=0.62) 

 

DLIIHrHncH 1.55 ± 0.91 -0.54 ± 3.83 -0.92 ± 1.49 p=0.002* 
(kw=12.82)b 

Note. S.D: Standard Deviation, Med (I4R): Median (25th – 75th percentiles), 
p <0,05 statistically significant, F: One Way Anova, kw: Kruskal Wallis 
Variance Analysis, t: Paired Samples t test, z: Wilcoxon signed rank test, a: Statistically significant difference between DW and UW, b: Statistically 
significant difference between DW and WWI, c: Statistically significant difference between UW ve WWI; d = Cohen d effect size for paired samples 

D,6&866,21 

Children with CP have difficulty maintaining balance when walking, running, or 

standing. Several investigations have also demonstrated that various TT protocols can 

enhance balance in children with CP (Grecco et al., 2013; Kurz et al., 2011). This study 



 Treadmill Training at Variable Inclinations in CP         +aSaN, 5aPanOı, AOSWHNLn, ûHnRO & 7RNWaü 

   
   

Pamukkale J Sport Sci, 16(1), 133-153, 2025 
147 

demonstrated that TT performed in addition to the conventional physiotherapy program is an 

important tool in the development of dynamic balance in children with hemiparetic and 

diparetic CP with GMFCS level II. However, unlike other studies, this study compared 

different slopes of TT. Analysis of the FRT results showed that the improvement in the DW 

and WWI groups is significantly higher than that in the UW group. The two groups have no 

advantage over each other. The results of the study suggest that the increases in isometric 

muscle strength and ROM, particularly the increase in HF ROM on the LAS only in DW and 

WWI, may have affected the balance results. 

In individuals with CP, reduced muscle size, abnormal muscle structure, and altered 

neural control lead to less muscle strength development and muscle weakness compared with 

individuals with normal development (Verschuren et al., 2018). In the present study, AS KFF 

increased significantly in both the DW and UW groups, whereas it increased significantly in 

the UW and WWI groups. LAS KFF was significantly increased in all groups. LAS KEF 

increased significantly in the WWI group, whereas it decreased in the DW group, although 

not statistically significant. In physics, force is analyzed under two classes: contact and field 

forces. Contact forces are the forces that arise as a result of physical contact between two 

objects (Serway & Beichner, 2000), and various training methods (fitness, partner training, own 

body weight, etc.) to increase muscle strength fall into this category. The increase in the KFF 

on the AS and LAS in the DW and UW groups compared with that of the WWI group may be 

due to the fact that the lower extremities have to exert more force in the STP of the gait. 

Similarly, the increase in KEF on both sides in the WWI group may be due to the lower 

extremities trying to maintain balance and stabilization in the STP of gait. Our study results 

support the outcomes of prior investigations, which have observed that TT improves the 

strength of the lower extremity (Kurz et al., 2011; Serway & Beichner, 2000). However, the 

improvements reported in the aforementioned studies are for different TT protocols (type, 

duration, frequency, and severity). Strength score measurement differences and participant 

group differences in the studies (different CP subtypes and GMFCS levels) also make 

comparison difficult. 

With decreased ROM, there is an increase in energy expenditure during walking and 

other functional activities, making it difficult to perform movements (Ballaz et al., 2010). Hösl 

et al. (2018), compared the effectiveness level of passive stretching applied to the plantar flexor 

muscles with backward DW in ten children with CP. In a 9-week study conducted for three 

days/a week, no increase in passive dorsiflexion angle was observed in ROM, whereas 
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dorsiflexion angle in the mid-STP of walking increased, and KF in swing decreased. There was 

also an increase in forward walking speed, attributed to enhanced neuromuscular control. In 

the aforementioned study, walking exercise on a treadmill was not superior to passive 

stretching; however, a significant increase in AD was observed. In another study, 16 children 

with CP aged 5–14 years performed walking exercises on a treadmill for 30 minutes per day 

for 4 weeks. The results showed that voluntary AD and heel weight increased significantly in 

the early mid STP (Millichap, 2015). In the present study, HF/HE and AD increased similarly 

in all groups in ROM. In contrast, AS KF decreased in the UW group, although the change was 

not statistically significant, and increased significantly in the DW and WWI groups. These two 

groups had no advantage over each other. The increase in APF was higher in the DW and 

WWI groups; however, neither group had an advantage over the other. 

CP is highly likely to lead to gait disorders, which limit the child’s participation in 

activities of daily living such as self-care, education, and recreation (Hoffman et al., 2018; 4ian 

et al., 2023). Previous studies have shown that the use of different types of TT interventions 

may improve walking performance (Cherng et al., 2007; Ameer et al., 2019; Grecco et al., 2013; 

Kurz et al., 2011; Hoffman et al., 2018; Hösl et al., 2018; Millichap, 2015). These studies were 

conducted in different CP subtypes with groups of participants at varying GMFCS levels, and 

gait performance was evaluated using various gait parameters. Two important parameters 

determine SV: SL and CD. Based on the findings of this study, although there was an increase 

in CD in the DW group, there was no increase in SL and AV. This may be explained by the 

fact that although there was no statistical difference in the DW group, there was a decrease in 

SL. Children with CP tend to carry their body weight preferentially on the LAS side because 

of the loss of strength and poor balance on the AS, which leads to impaired gait symmetry. In 

particular, there is a decrease in the percentage of STP and an increase in the SWP of the lower 

limb on the AS, which typically has a ratio of 60% STP and 40% SWP. The DSP is also reduced 

for the same reason. In normal walking, this rate is around 11% (Niznik et al., 1996). In the 

present study, a decrease in the percentage of SWP and an increase in the percentage of STP 

of the AS was observed in the DW group. Examination of the rates of increase and decrease 

showed that it approaches the normal gait symmetry values (swing 40% and stance 60%). This 

may be because children with CP have to take more controlled and slower steps with eccentric 

contraction in DW. In the WWI group, an increase in percentage SWP and a decrease in 

percentage STP was observed on the intact side. The lack of slope may have contributed to a 

rhythmic and easy walking pattern. In their study, Grecco et al. (2013) reported that walking 
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exercise on a treadmill had positive effects on mediolateral oscillation. In the present study, 

the favorable improvement in percentage SWP and percentage STP coincides with the 

mediolateral release. No statistically significant change was observed only in UW. This may 

be because children who have difficulty with dorsiflexion may have to break their gait to walk 

fluently when going uphill. In the study by Grecco et al. (2013), the slope was increased 

weekly, whereas in this study, the slope remained the same throughout the process. There was 

a significant increase in the percentage of DSP in AS and LAS in the DW group. When this 

data was evaluated in conjunction with the improvements in AS KFF, AS HF, and HE, as well 

as AS KF, AS AD, and APF in the DW group, the contact with the ground increased, balance 

improved, and asymmetry in gait decreased in the DW group. In the present study, a 

significant improvement in MTUGTT results was observed in both the DW and UW groups, 

whereas no statistically significant improvement was observed in the WWI group. Although 

not statistically significant, AV increased, and MTUGTT decreased in all three groups. The 

increase in AS and LAS KFF in the DW and UW groups, the increase in AS KEF in the UW 

and WWI groups, and the increase in LAS KEF in the WWI group contributed to the decrease 

in MTUGTT in the rising from the chair and sitting sections. Therefore, statistically significant 

improvements were observed in balance, strength, and gait parameters in the DW group. 

Although there were significant improvements in the UW group in some data and in the WWI 

group in some data, the highest improvement was in the DW group. In CP, dead nerve cells 

cannot be replaced, but function can be improved by increasing the connections between 

existing cells. This increase in connectivity, called neuroplasticity, is achieved by optimally 

surprising the brain, gaining new experiences, and frequent repetition. The improvements 

seen in children who have never experienced DW on a treadmill can be attributed to this 

reason. Walking exercises performed on a flat surface are not rhythmic in children with CP, as 

they occur at a self-selected pace and remain at the cerebral cortex level. However, in daily 

life, walking is not controlled at the cerebral cortex level but rather at lower levels such as the 

cerebellum, meaning the movement becomes automatic. From this perspective, shifting 

walking to a subconscious level is important for transferring it to daily life (Hikosaka et al., 

2002). 

The present study has some strengths that can support therapists and researchers in 

future studies. They include the high number of individuals who participated and completed 

the assessment, the homogeneity of the groups, the use of three different slopes 

simultaneously in a single study, and the evaluation of multiple variables. However, there are 
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also some limitations. In children with CP, the training program should be specific and 

functional to the individual. The results of this study are specific to the sample group in 

question. 

&21&/86,21  

The main findings were that gait exercises performed at different inclinations in 

children with CP were related to AS balance, strength, ROM, and gait parameters. Balance 

improved significantly in all groups. DW and WWI groups showed the highest improvement 

in balance. Evaluation of isometric KFF in lower extremity strength showed an increase in DW 

and UW groups in AS and in all groups in LAS. Evaluation of isometric KEF showed an 

increase in AS UW and WWI groups. Evaluation of ROM in all groups showed a significant 

increase in HF, HE, and AD angle in AS. There was an increase in KF and APF in the DW and 

WWI groups, with the highest increase in the DW group. 

Downhill and no incline TT resulted in a significant improvement in the acquisition of 

gait symmetry. In gait parameters, improvement was observed in ST and CD only in the DW 

group. Evaluation of SWP showed improvement in the DW group in AS and the WWI group 

in LAS. Evaluation of STP showed that LAS improved only in the WWI group. Evaluation of 

DSP showed that both AS and LAS increased in the DW group, whereas only LAS decreased 

in the WWI group. In DSP, the highest increase in AS was observed in the DW group. 

In children with CP, the stance phase percentage on the affected side decreases, and 

there is a tendency to shift more weight to the less affected side (Acavedo, 1999). Since 

downhill walking requires greater attention to maintain balance during movement, it may 

promote increased weight shifting toward the affected side. Evaluation of MTUGTT revealed 

a decrease in duration in both the DW and UW groups, with the greatest decrease observed in 

the UW group. 

35A&7,&A/ ,03/,&A7,216 

Downhill and uphill gait training is an effective method for improving walking 

parameters in children with CP. Treadmill training, particularly at different inclinations, can 

be used in the clinic.  Treadmill exercises with different inclinations can be used to adapt to 

daily living activities. If the clinician's goal is to improve lower extremity strength, an inclined 

surface is recommended for knee flexion strength, while a flat surface is suggested for knee 

extension strength. If the goal is to increase flexibility in the lower extremity (especially on the 
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affected side) and/or improve balance, treadmill exercises with varying inclinations can be 

recommended. If the goal is to increase walking speed, inclined treadmill exercises are 

preferred. Conversely, if the aim is to make walking more fluid and symmetrical (especially 

on the affected side), downhill treadmill exercises are recommended. 
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 Several health risks are associated with sedentary behavior; therefore, it 

is important to better understand behaviors such as smartphone use and 

how it may influence physical activity and/or exercise. This 

study assessed the effects of smartphone use during resistance training 

(RT) exercise on volume load, intensity, liking, and productivity. Twenty 

college-age students participated in two separate 30-minute RT 

workouts (smartphone ALL and smartphone MUSIC) on two different 

days. One condition was assigned an upper-body workout, while the 

other condition was assigned a lower-body workout. During the 

smartphone ALL condition, participants were instructed to use their 

smartphone for any function (e.g., texting, apps, music, etc.). For the 

other smartphone MUSIC conditions, participants were instructed to only 

use their smartphone for music. There were no significant differences in 

volume-load and exercise intensity between smartphone ALL upper body 

exercises and smartphone MUSIC upper body exercises and smartphone 

ALL lower body exercises and smartphone MUSIC lower body exercises 

(t < 0.59, p > 0.05). There was a significant difference in liking and 

productivity between smartphone ALL upper body exercises and 

smartphone MUSIC upper body exercises and smartphone ALL lower body 

exercises and smartphone MUSIC lower body exercises (t < 3.01, p < 0.01). 

In conclusion, using your smartphone for all functions, rather than 

limiting it to music purposes only, can interfere with RT exercise, 

resulting in a significant decrease in liking (i.e., enjoyment) and 

perceived productivity.  
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INTRODUCTION 

Smartphone use has been found to be positively associated with sedentary behavior 

(Fennell et al., 2019). Excessive sedentary behavior has been found to result in an increased 

likelihood of several potentially deleterious health effects, such as cardiovascular disease 

(CVD), metabolic disease, and type 2 diabetes (Biswas et al., 2015). Due to the health risks 

associated with sedentary behavior, it is crucial to better understand behaviors such as 

smartphone use and their potential influence on physical activity and exercise (e.g., RT). 

Resistance training (RT) is inversely associated with CVD, metabolic disease, and type 2 

diabetes (American College of Sports Medicine, 2021). These findings suggest a favorable 

influence of RT on several chronic diseases and, therefore, should be included in one’s weekly 

engagement in physical activity/exercise, with the American College of Sports Medicine 

(ACSM) recommending engaging in RT 2-3 d•wk-1 (American College of Sports Medicine, 

2021).  However, many individuals are not meeting the physical activity/exercise and RT 

guidelines, with only 24.2% of those adults 18 and older meeting both aerobic and RT exercise 

(CDC National Center for Health Statistics, 2022). According to Peterson (2006), the number 

one reason why adults 18 and older are not meeting both aerobic and RT exercise guidelines 

is that they do not have enough time to exercise. There are numerous reasons why people may 

not have enough time to exercise or meet the physical activity and exercise guidelines, but 

smartphone use may be a contributing factor. Previous studies have found smartphone use to 

have a negative impact on several areas of physical activity/exercise (Duke & Montag, 2017;  

Fortes et al., 2020; Lepp et al., 2013; Rebold et al., 2015; 2019). The following sections will be 

divided into exercise productivity, cognition, and intensity. 

Smartphone use and its effects on productivity: One study examined the relationship 

between smartphone addiction, daily interruptions caused by smartphone use, and work-

related productivity (Duke & Montag, 2017). Researchers asked participants to self-report their 

level of smartphone addiction, the frequency of smartphone interruptions, and their 

productivity levels. The study found a significant negative correlation between smartphone 

addiction and self-reported productivity (rs = 0.436, p < 0.01). They revealed that individuals 

with higher smartphone addiction and more interruptions reported lower levels of 

productivity compared to those with lower smartphone addiction and fewer interruptions 

(Duke & Montag, 2017). These findings support that frequent smartphone use during work-

related tasks decreases overall productivity. While this study did not focus on resistance 
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training (RT) exercise, it is an important finding because it highlights the general impact of 

excessive cell phone use on productivity, which can be related to the volume-load completed 

during RT exercise. Gantois and colleagues (Gantois et al., 2021) investigated the effects of 

smartphone use on resistance training sessions.  Thirty minutes prior to exercise, participants 

were asked to scroll through their social media apps. Findings revealed that the volume-load 

was significantly lower (p = 0.006) compared to the control condition, which involved 

watching a 30-minute documentary prior to exercise (Gantois et al., 2021). These findings 

suggest that using social media on smartphones immediately before exercise may lead to 

mental fatigue, which can negatively impact performance during resistance training. 

Smartphone use and its effects on cognition: One study examined the effects of 30 

minutes of smartphone texting while completing a cycle ergometer exercise (Rebold et al., 

2019). Researchers used the Stroop Test to measure pre- and post-exercise reaction time and 

accuracy in smartphone and no smartphone conditions. The findings revealed that 

participants who engaged in texting during aerobic exercise had significantly worse accuracy 

(F = 4.97, p = 0.003) from pre- to post-exercise testing. They also found that the no-smartphone 

condition yielded a significantly better reaction time (F = 10.16, p < 0.001) from pre- to post-

exercise testing (Rebold et al., 2019). These findings suggest that texting during aerobic 

exercise impairs cognitive performance. While this study also did not focus on RT exercise, it 

is an important finding because impaired cognition (e.g., mental fatigue) from cell phone use 

can cause perceived fatigue; therefore; possibly negatively impacting the productivity of RT 

exercise. Bangsbo (2015) suggested that sports performance can be negatively affected due to 

the athlete’s attention allocation being disrupted during training by smartphone dependence. 

Sports performance training can be restricted by smartphone dependence through athletes 

dividing their attention between their smartphones and training, with the majority of their 

attention being directed towards their smartphones. This concept of dividing attention 

amongst multiple tasks is known as dual-tasking (MacPherson, 2018) and has been a concept 

proposed in other investigations that have investigated the effects of smartphone use on 

exercise (Fortes et al., 2020; Lepp et al., 2013; Rebold et al., 2015; 2019). 

Smartphone use and its effects on exercise intensity: Fortes et al. (2020) investigated the 

influence of smartphone use on endurance, power, and swimming performance in high-level 

swimmers. For eight weeks, immediately before each training session, the control group 

watched videos about the Olympic games for 30-minutes, while the smartphone group used 

social media apps for 30-minutes. Findings revealed that swimmers who reported spending 
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more time on social media had decreased endurance, reduced power output, and lower 

swimming performance compared to the control group (p = 0.02, p = 0.01, p = 0.01). These 

findings indicate that excessive cell phone use before exercise has a negative impact on 

physical performance (Fortes et al., 2020). Similarly, Lepp et al. (2013) investigated the 

relationship between smartphone use, physical activity, and cardiorespiratory fitness in 

college students. Findings revealed a significant, negative relationship between total daily 

smartphone use and VO2 max (p = 0.047; Lepp et al., 2013). In a study performed by Rebold et 

al. (2015), the impact of smartphone use on the intensity and liking of a bout of treadmill 

exercise was examined. Four conditions —control, texting, talking, and music —were 

administered on separate days in a random order during a 30-minute bout of treadmill 

exercise. The findings revealed that smartphone use for music yielded significantly higher 

treadmill speeds (p � 0.008), increased liking to the exercise (p < 0.001), and higher exercise 

intensity (p � 0.014).  On the other hand, smartphone use for texting and talking yielded a 

significantly lower (p � 0.04) average speed than the control and average heart rate was lower 

(p = 0.04) in the texting when compared to the control, suggesting that texting during aerobic 

exercise can decrease workload and intensity (Rebold et al., 2015). The research focusing on 

smartphone use and its effects on exercise are intense in that it provides quality evidence that 

smartphone use during exercise results in decreased performance. Once again, these studies 

did not specifically focus on RT exercise but can possibly be connected in that smartphone use 

during RT exercise can possibly result in decreased productivity.  

Overall, the findings from the studies mentioned above strongly support that 

smartphone use before and during exercise diverts attention and compromises overall 

productivity, decreases participation in high-intensity exercise, and disrupts physical fitness 

gains (Duke & Montag, 2017; Fortes et al., 2020; Gantois et al., 2021; Lepp et al., 2013; Rebold 

et al., 2015; 2019). The purpose of this study is to determine whether full smartphone access 

during RT exercise reduces the participants’ volume load, intensity, liking, and productivity 

of their workout. We hypothesized that restricting smartphone use to music purposes only 

would increase volume load, intensity, liking, and productivity. 

METHODS 

Participants 

Twenty recreationally active college-aged participants were recruited to take part in 

this study. An a priori power analysis was conducted using G*Power version 3.1.9.7 (Faul et 
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al., 2007) to determine the minimum sample size required. Results indicated the required 

sample size to achieve 80% power for detecting a medium effect at a significance criterion of 

ǂ = 0.05. Each participant completed two separate, 30-minute RT exercise conditions 

(smartphone ALL, smartphone MUSIC) on separate days. The order of the two conditions was 

counterbalanced, and each participant completed both conditions (i.e., within-subjects 

design). A counterbalanced design was employed, as participants completed an upper body 

resistance training (RT) workout in one condition and a lower body RT workout in the other 

condition (e.g., smartphone ALL - upper, smartphone MUSIC - lower). All participants had prior 

RT experience and on average, had been engaged in RT session 3-4 times per week. In addition, 

they all reported using their smartphone for various functions during RT sessions. Participants 

were excluded if they did not have access to a gym, did not have a smartphone, or had any 

contraindications to exercise (e.g., musculoskeletal conditions such as strains). Prior to 

participation in this study, participants were notified of the risks and benefits and signed an 

informed consent form. The Hiram College Institutional Review Board approved this study. 

Table 1 
Average Height, Weight, and Age of All Participants 

Physical Characteristics Females (n = 10) Males (n = 10) 
Height (cm) 163.7±6.66 cm 173.3±10.79 cm* 
Weight (kg) 72.61±22.74 kg 76.13±12.59 kg 
Age (years) 20.67±0.65 years 23±2.56 years* 

Note. All data are means ± SD; *: males significantly greater than females for height and age; p < 0.05 for all 

Procedures 

Participants reported to a gym of their choice on two separate days, with one week in 

between the two days that they selected to provide a washout period between conditions. 

During each visit, participants were instructed to complete a 30-minute RT workout under 

two exercise conditions: smartphone ALL and smartphone MUSIC. Participants were also 

informed which workout (upper body or lower body) they would be completing for each 

condition (smartphone ALL or smartphone MUSIC). Resistance training (RT) was defined as a 

form of exercise where external weights provide progressive overload to skeletal muscles to 

improve power, strength, endurance, or hypertrophy (Haff & Triplett, 2021). Participants were 

instructed to only use free weights, body weight, and/or circuit machines throughout their 

workout. Plyometric exercises were prohibited since this is a mode of RT that recreationally 

active individuals usually do not complete. Participants were also informed that they could 

self-select their RT workouts (Table 2) because if they were told to adhere to a specific 
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percentage of their one repetition maximum (1RM), this may have then negatively affected 

their liking (i.e., enjoyment). During the smartphone ALL condition, participants were allowed 

full access to their smartphones, including music, playing games, searching the web, checking 

emails, texting, calling, and social media. During the smartphone MUSIC condition, 

participants were allowed to listen to music only and music of their choice. Participants were 

also instructed to turn off notifications from all other apps. Research personnel allowed 

participants to self-select the type of music they wanted to listen to. Research personnel 

allowed participants to self-select the type of music they wanted to listen to because it was 

believed that if participants were “forced” to listen to a specific type of music, this could have 

possibly affected their liking (i.e., enjoyment) in a negative way due to them possibly not liking 

that specific type of music (Stork et al., 2015). Immediately after each condition, participants 

were instructed to: 

1. Indicate whether music was listened to and, if so, what genre of music was most 

commonly listened to. 

2. Indicate the types of smartphone functions used, the frequency of use, and the duration. 

3. Indicate the exercises completed, along with the weight, sets, and repetitions. 

4. Mark a line on the OMNI resistance exercise scale to indicate the intensity of the workout 

(intraclass correlation coefficient = 0.69-0.80; Robertson et al., 2003). 

5. Mark a vertical line on a 10 cm visual analogue scale, ranging from “do not like it at all” 

to “like it very much”, to rate the liking (i.e., enjoyment) of the workout (intraclass 

correlation coefficient = 0.80-0.95; Roemmich et al., 2008). 

6. Circle a number from 0-10 to indicate the productivity of the workout was. The range 

was 0-10; 0 = the worst you could perform, and 10 = the absolute best you could perform. 

7. After completing both conditions, indicate your preference for the condition 

(smartphone ALL or smartphone MUSIC). 

Table 2 
Resistance Training Exercises Completed by the Participants 

Free Weights Machines 
Barbell bench press Lat pulldowns 
Dumbbell rows Leg press 
Dumbbell shoulder press Leg extensions 
Dumbbell biceps curls Leg curls 
Triceps push downs Hip adductions 
Barbell squat Hip abductions 
Trap bar deadlift  
Barbell Romanian dead lifts  
Dumbbell calf raises  
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Statistical Analyses 

All data were analyzed with SPSS version 20.0 (SPSS Incorporated, Chicago IL, USA), 

with an a-priori ǂ level of � 0.05. Males' and females' physical characteristics (age, height, 

weight) were compared using independent samples T-tests. Two conditions (smartphone 

ALL, smartphone MUSIC) conditions (smartphone ALL, smartphone MUSIC), repeated 

measures ANOVA was used to examine differences in volume load, intensity, liking, and 

productivity. Post-hoc analysis for all significant main effects were completed using paired 

samples T-tests with the Benjamini-Hochberg false discovery rate correction (Benjamini & 

Hochberg, 1995). Additionally, a chi-square analysis was performed to assess any differences 

in the participant’s preference of the two conditions. 

RESULTS 

Physical Characteristics 

Independent samples t-tests revealed no significant differences in males' and females' 

physical characteristics for height, weight, and age (Table 1). 

Smartphone Applications and Music Usage 

 During the smartphone ALL condition, 100% of participants reported using text 

messaging and social media applications; 35% reported checking their email, 20% reported 

playing games, and 10% reported talking.  On average, participants checked their smartphone 

17 times. During the smartphone MUSIC condition, 50% of participants reported listening to 

pop music, 30% to hip-hop, and 20% to rock. 

Volume-Load 

There were no significant differences in volume-load between smartphone ALL upper 

body RT exercises and smartphone MUSIC upper body RT exercises and smartphone ALL lower 

body RT exercises and smartphone MUSIC lower body RT exercises (d = 0.33, 95% CI, t < 0.88, 

p < 0.69). Smartphone ALL upper (8,324 r 6,065.27) compared to smartphone MUSIC upper 

(9,223.7r6,929.89); smartphone ALL lower (11,106.1r4,138.89) compared to smartphone 

MUSIC lower (12,248.9 r 9,019.26; Figure 1). 

Exercise Intensity 

There were no significant differences in exercise intensity between smartphone ALL 

upper body RT exercises and smartphone MUSIC upper body RT exercises and smartphone ALL 

lower body RT exercises and smartphone MUSIC lower body RT exercises (d = 0.21, 95% CI, t 
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< 0.59, p < 0.96). Smartphone ALL upper (6.4r2.07) compared to smartphone MUSIC upper 

(6.11r1.19); smartphone ALL lower (6.55r2.51) compared to smartphone MUSIC (6.5r1.18; Figure 

2). 

Figure 1 
Results for Volume-Load 

 
Note. The above figure displays results for volume-load from smartphone ALL upper body RT exercise, 
smartphone MUSIC upper body RT exercise, smartphone ALL lower body RT exercise, and smartphone 
MUSIC lower body RT exercise. All data are means ± SD. 

Figure 2 
Results for Exercise Intensity 

 
Note. The above figure displays results for exercise intensity from smartphone ALL upper body RT 
exercise, smartphone MUSIC upper body RT exercise, smartphone ALL lower body RT exercise, and 
smartphone MUSIC lower body RT exercise. 
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Liking 

There was a significant main effect of the condition for liking (F = 13.03, p < 0.001). 

There was a significant difference in liking between smartphone ALL lower body RT exercises 

and smartphone MUSIC lower body RT exercises (d = 0.82, 95% CI, t = 3.01, p = 0.01). There 

was no significant difference between smartphone ALL upper body RT exercises and 

smartphone MUSIC upper body RT exercises (d = 0.22, 95% CI, t = 0.12, p = 0.91). Smartphone 

ALL upper (6.33r3.31 cm) compared to smartphone MUSIC upper (6.45r2.09 cm); smartphone 

ALL lower (6.92r1.67 cm) compared to smartphone MUSIC lower (8.91r1.56 cm; Figure 3). 

Figure 3 
Results for Liking 

 
Note. The above figure displays results for liking from smartphone ALL upper body RT exercise, 
smartphone MUSIC upper body RT exercise, smartphone ALL lower body RT exercise, and smartphone 
MUSIC lower body RT exercise. 

Productivity 

There was a significant main effect of the condition for productivity (F = 13.03, p < 

0.001). There was a significant difference in productivity between smartphone ALL lower body 

RT exercises and smartphone MUSIC lower body RT exercises (d = 0.99, 95% CI, t = 3.84, p 

< 0.001). There was no significant difference between smartphone ALL upper body RT 

exercises and smartphone MUSIC upper body RT exercises (d = 0.26, 95% CI, t = 0.20, p = 

0.85). Smartphone ALL upper (7.4r2.37) compared to smartphone MUSIC upper (7.5r1.96); 

smartphone ALL lower (6.5r1.51) compared to smartphone MUSIC (8.6r1.07; Figure 4). 
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Figure 4 
Results for Productivity 

 
Note. The above figure displays results for productivity from smartphone ALL upper body RT exercise, 
smartphone MUSIC upper body RT exercise, smartphone ALL lower body RT exercise, and smartphone 
MUSIC lower body RT exercise. 

DISCUSSION 

This study utilized a within-subjects design to analyze how smartphone use (i.e., 

texting, social media interactions, etc.) during 30 minutes of RT exercise would affect volume 

load, intensity, liking, and productivity. Our results were mixed, with significant findings for 

liking and productivity; however, no significant findings were observed for volume-load and 

intensity. A possible explanation for the significant findings in both liking and productivity 
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fewer interruptions (Duke & Montag, 2017). This was also observed in the current study, with 

participants who reported using their smartphone for more functions (e.g., playing games, 

texting, etc.) reporting significantly lower levels of perceived productivity.  This provides 

evidence that greater smartphone use and interruptions from smartphone functions (e.g., 

playing games, texting, etc.) can decrease one’s level of perceived productivity during an RT 

workout.  In addition, though not significant, there were decreases in both volume load and 

intensity for the smartphone ALL condition when compared to the smartphone MUSIC 

condition. 

Rebold and colleagues (2019) investigated smartphone use during cycle ergometer 

exercise, and their findings suggested that texting during aerobic exercise impairs cognitive 

performance. Although cognition was not assessed in the current study, previous research has 

shown that smartphone use can lead to mental fatigue (Gantois et al., 2021). Mental fatigue 

has been defined as a cognitive condition that occurs after prolonged cognitive activity and is 

characterized by feelings of fatigue, tiredness, boredom, reluctance to continue the task, 

increased distractibility, and decreased focus (Boksem et al., 2005). In the current study, 

although not significant, participants rated their RT workouts as slightly more strenuous in 

the smartphone ALL condition compared to the smartphone MUSIC condition, which may have 

had an impact on volume-load, productivity, and liking. 

A few studies, such as those conducted by Fortes et al. (2020) and Lepp et al. (2013), 

found that smartphone use during different modes of exercise (e.g., swimming and aerobic 

exercise) resulted in decreased performance.  Our findings are in agreement with these 

previous studies because our participants had a reduced volume load for both upper and 

lower RT workouts in the smartphone ALL condition when compared to the smartphone MUSIC 

condition.  It is important to note, though, our findings were not significant like they were in 

these previously mentioned studies, which can possibly suggest that smartphone use does not 

influence RT as much as these other modes of exercise.    

 Limitations 

Provides useful information, it is not without limitations. The participants were all 

college-aged students who were all accustomed to using smartphones during RT exercise, so 

we are not able to generalize our findings to other populations (e.g., middle- and older-aged 

adults) nor to those who are not accustomed to using such devices while engaging in RT 

exercise. Future research should consider focusing on other populations, such as older adults 
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and athletes, so we can better understand how smartphone use would affect them while 

engaging in RT exercise. For example, older adults were not raised entirely in the digital age, 

so it is possible that there may be more negative outcomes. Another limitation was that 

participants were allowed to self-select the type of music that they wanted to listen to.  The 

type of music (genre, tempo, and loudness) participants listened to may have influenced their 

exercise intensity and motivation to complete more work (Edworthy & Waring, 2006). 

Although one condition was completed each week, future studies should consider monitoring 

variables such as sleep quality, muscle soreness, fatigue, and/or stress, as these variables may 

influence RT performance. In addition, identifying participants as low- moderate- or high-

frequency smartphone users would possibly provide more insights into how smartphone 

addiction affects RT performance. Allowing participants to self-select their RT workouts may 

have influenced volume load and exercise intensity. Future research should consider assessing 

1RM and prescribing a specific percentage of 1RM to complete. Finally, participants were 

exposed to each condition only once.  Future studies should focus on introducing a time factor 

by repeating each condition at least once more. This can offer insights into time-related effects 

or adaptation trends.   

CONCLUSION  

Smartphone use has been identified as a distraction during physical activity/exercise 

and now, RT. Presently, we demonstrated that being allowed to use your smartphone for all 

functions during an RT session lowered upper and lower body volume load by 10.9% and 

10.3%, exercise intensity by 4.5% and 0.76%, liking by 1.9% and 28.76%, and productivity by 

1.35% and 32.31%, respectively. Organizations such as the ACSM and National Strength and 

Conditioning Association (NSCA) advocate the importance of RT exercise because higher 

levels of muscular strength are associated with a significantly better cardiometabolic risk 

profile, lower risk of developing physical limitations, improvements in body composition, and 

enhances bone mass, therefore; improving independence and quality of life (American College 

of Sports Medicine, 2021; Haff & Triplett, 2021). It is for these reasons that smartphone use 

should be limited during RT exercise to music purposes only so one can achieve the previously 

mentioned guidelines and reap the benefits of RT exercise. 

In conclusion, it appears that using your smartphone for a variety of different functions 

while not limiting it to music purposes only during a RT workout has the potential to interfere 



 Smartphone Use During Resistance Training              Rekstis, Beach, Cornell, Kobak & Rebold 

   
   

Pamukkale J Sport Sci, 16(1), 154-168, 2025 
166 

with volume load, intensity, liking, and productivity. If one wants to maximize the benefits of 

RT exercise, it is recommended to only use your smartphone for music purposes only. 

PRACTICAL IMPLICATIONS 

Resistance training offers numerous health and fitness benefits, including reducing the 

risk of morbidity and enhancing physical performance. To fully maximize these benefits, it is 

crucial to be mindful of how smartphones are used during exercise. Currently, using your 

smartphone solely for music while engaging in RT does not negatively impact performance. 
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 Enjoying from others’ maleficence, defined as schadenfreude, is a 

common emotion among football team supporters. Based on the social 

identity of supporters, schadenfreude develops as part of the rivalry, 

which the main sources of it are ‘similarity’, ‘repeated competition’, and 

‘competitiveness’. This study is aimed to understand and classify 

supporters’ schadenfreude reasons based on an adapted scale. For this 

aim, the data gathered from a questionnaire consisting of a sample of 

1.163 supporters of 14 Turkish football teams is examined by SPSS in 

order to reveal participants’ schadenfreude and their reasons for 

evaluating their rivals. As a result of participants’ rivalry classifications, 

the most common reasons for considering a team as a rival are 

determined respectively as ‘image’, ‘neighborhood’, and ‘worldview 

difference’. Moreover, schadenfreude is mostly felt towards the 

archrival, and supporters would be happiest with negativities 

experienced by the rival team’s managers. However, damage to rival 

team facilities is found as an unhappy situation. The study is the first that 

demonstrates the relationship between schadenfreude and rivalry and 

proposes ‘unique incident’ and ‘feasible contingencies’ as new rivalry 

factors. With these factors, different perspectives on the formation and 

continuity of rivalry are presented. 
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Today, football has become a global phenomenon. This sports branch, legitimated in 

different cultures and at all levels of society, has now gone beyond "just a game" in which only 

two teams compete for 90 minutes. 2022 World Cup Final was watched by 1.5 billion people, 

and a total of 6 billion interactions were recorded as a result of 93.6 million shares on social 

media in the one-month period until the cup was held. This indicates how much the 

phenomenon has grown (FIFA, 2023). Dominantly formed by political and socio-cultural 

factors, the unique culture of football, which has continuously developed until today, causes 

permanent changes on individuals. This changing process begins with interest in matches; 

after that, individuals first become fans of football. It is not enough for fans to support a team 

and watch their matches, as they become increasingly immersed in the phenomenon over time. 

Not only the team but all elements of their club form a part of their daily lives, and this 

becomes their routine. Consequently, large communities with supporter identities emerge. 

The socio-cultural factors that are effective in forming and strengthening supporter 

identity also have the power to deepen differences. While these factors strengthen football 

fans’ identities, the continuation of the polarizations is further accepted, which can be 

observed from examples around the world. In contrast to mostly Catholic Celtic fans who 

support the independence of Ireland and Scotland, there are mainly Protestant fans of 

Glasgow Rangers who want to keep the idea of the ‘United Kingdom’ alive (BBC, 2006). While 

the elites of Buenos Aires support the River Plate team, Boca Juniors has adopted the adjectives 

‘poor’ and ‘immigrant’ as a huge part of their identity (Reuters, 2013). The archrival of Roma, 

which has mainly left-wing fans, is Lazio, which continues its far-right and yet fascist fan 

structure even today (The Athletic, 2023). For such rivalries shaped by religious, class, and 

political factors respectively, countless violent incidents, chants containing criminal elements, 

or derogatory banners have been recorded in history. However, the globalizing phenomenon 

of ‘being a supporter’ has now begun to produce news that comes at unexpected moments, in 

addition to the usual events among specific teams. For instance, an upset fan of Manchester 

United which lost the Champions League Final in 2009, could not control his anger and quickly 

drove his car to the bus stop where Barcelona fans were waiting and celebrating the victory. 

The remarkable aspect of this misfortune in which four people lost their lives is that the 

incident took place in Nigeria, and the fans were Nigerian, not British or Spanish (BBC, 2009). 

Although this incident is a radical example, it shows that supporters' emotions have dark sides 
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and must be investigated. In the dark emotional spectrum of football supporters, matches are 

no longer for fun and sympathetic jokes are old-fashioned things of the past: “The favorite 

team must win at all times and under all circumstances”. Moreover, winning is not enough to 

be happy; different malign events must happen to the opponent beyond losing a match. One 

of the concepts that offer insight into this increasingly darkening structure of supporter 

identity is schadenfreude. Focusing on this emotion, this study investigates the supporters’ 

schadenfreude and their reasons for evaluating and classifying rivals. Following the literature 

discussion on schadenfreude, rival teams’ classification is explained in detail in the 

methodology part, and schadenfreude level and its reasons are determined based on 

supporters’ rival classifications. The study concludes with a discussion of findings, 

suggestions for revised scale and limitations. 

Schadenfreude Literature 

Schadenfreude and Its Historical Reflections in Different Cultures 

Schadenfreude is derived from the German words Schaden, meaning harm, and Freude, 

meaning pleasure. The word, which means “rejoicing from harms of other persons” in German, is 

a common concept in many languages today. English has a leading role in terms of usage in 

different languages. The word was used in different texts in the first half of the 19th century 

and was first defined in the Oxford English Dictionary (OED) in 1895 (van Dijk et al., 2015). 

However, the first word that means “rejoicing at someone else's loss” was derived at the Ancient 

Greek Period. In this context, the oldest example encountered is the works of Aristotle. The 

famous Greek Philosopher, using the word Epichairekakia, analyzed rejoicing at the loss of 

others on an emotional and actional basis. Thus, the word was transferred to the conceptual 

dimension for the first time (Simon, 2017). 

There are different words meaning “rejoicing from harms of other persons” in many 

languages with widespread usage in daily life. In countries such as Denmark, Hungary, Russia 

and China, words with the same meaning have found their place in routine jargon. On the 

contrary, no specific words match the meaning in Italian, Japanese and Spanish. The number 

of examples where the word has a conceptual dimension, as in Ancient Greece, is limited. 

Apart from schadenfreude in German, similar conceptual and cultural usage is encountered 

with the example of joie maligne term in French (van Dijk & Ouwerkerk, 2014). On the other 

hand, üHPDWHW word in Turkish, is equivalent to rejoicing from harms suffered by others. This 

word, which has extremely limited daily usage and is not considered conceptually, has 

important historical roots. During the Siege of Constantinople, Aküemseddin, mentor of 
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Mehmed II, stated that the Ottoman Navy could not pass the Great Chain of the Golden Horn 

in the first trials and emphasized that this situation corresponded to “üematet” by the enemy 

(únalcık, 2007). Another remarkable use of the word was during the Second Constitutional 

Monarchy Period, approximately 455 years after the Conquest of ústanbul. In this period, it 

was emphasized that any educational reform whose implementation was postponed would 

weaken the Ottoman Empire and the enemy states were feeling “üematet” to these delays 

(Gündüz, 2007). 

Schadenfreude in Social Sciences Literature 

‘Schadenfreude’ term in social sciences has the same meaning as the German word: 

that is, “rejoicing from harms of other persons” (Li et al., 2019). German psychologist Martha 

Moers used the term for the first time in social sciences in 1930. Moers (1930) described the 

concept of schadenfreude as a human emotion and aimed to analyze its moral dimensions. 

She stated that a momentary event and emotional instincts such as long-term hate or jealousy 

could trigger this emotion. According to her study, schadenfreude is an emotion dependent 

on different factors, can become permanent, is a sign of moral corruption, and should be 

condemned. Despite this classification for the emotion, Moers (1930) stated that schadenfreude 

has an overly complex structure (van Dijk & Ouwerkerk, 2014). The main focus of 

schadenfreude research, which became widespread after Moers’s study, was identification of 

the sources of emotion. Factors like income level, education, and gender have been identified 

as its effective sources. However, individuals' subjective evaluations have been determined as 

the primary source of schadenfreude. If an individual think that the possible harm to be 

experienced by other people will benefit him/her, (s)he begins to feel schadenfreude 

(Roseman & Steele, 2018). 

In the studies that followed pioneer research, the complex structure of emotion and its 

dependence on different factors was generally accepted. However, those theoretical debates 

on schadenfreude, which started on a moral basis, turned into determining the expectations 

of individual benefits from suffering harm by others created great changes in the examination 

of schadenfreude research. At this point, the major implication that “schadenfreude is an 

expected result of being a bad person” was abandoned; rigid definitions such as immorality 

or corruption were evaluated within the scope of personality disorders, especially 

psychopathy (Boddy et al., 2010). In the newly drawn framework, schadenfreude is described 

as a negative emotion with cynical dimensions. Being motivated for a specific goal or the 

pleasure felt after achievements are not related to the emotion. Schadenfreude is a whole of 
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opportunistic emotions that the individual experiences in his/her inner world and tries not to 

show with his/her actions (Leach et al., 2003). 

The development process of theoretical knowledge on schadenfreude has increased 

interest in field studies. Researchers have focused on determining under what conditions, 

against whom, and when individuals will develop this emotion. The analysis conducted in 

this context shared that biological, evolutionary and cultural factors trigger personality 

differences. It has been found that individuals constantly make social comparisons, especially 

when resources are limited or when there is a specific goal. As a result of the comparisons, 

those who are advantageous in reaching the reward or resources are determined. Each 

identified individual becomes a natural target for schadenfreude. Social comparisons and 

schadenfreude have a systematic relation since almost the beginning of human life. According 

to research findings, schadenfreude has been observed even in 24-month-old babies (Shamay-

Tsoory et al., 2014). It is important that the subjective evaluations made by individuals as a 

result of social comparisons are aimed at being ahead of the competition. Briefly, 

schadenfreude is an instinctive feeling that will develop regardless of gender, culture, 

education or income level; any person can feel this emotion when they determine a competitor 

(James et al., 2014). 

Even though recent research about schadenfreude has diverted to different areas, the 

similarities for the sources of the emotion include major topics, which are social comparisons, 

competition, resources, and rewards. One of the remarkable studies was completed by Abell 

and Brewer (2018). The authors suggested that even close friends began to develop a high level 

of schadenfreude against each other as competition and reward came to the fore in business 

life. This proposal was explored by focusing on women whose close friendships have more 

intense characteristics than men. Schadenfreude was found to be more likely to develop 

especially for women with Machiavellian characteristics with increase in competition (Abell 

& Brewer, 2019). In addition, it has been analyzed that social comparisons are not only between 

individuals but also could be occurred for purchased products. Individuals tend to learn about 

the preferences of other consumers after purchasing a product. The fact that other consumers 

are less satisfied with the same product or are unhappy for buying a different product triggers 

schadenfreude and improves consumer satisfaction (Moisieiev et al., 2020). 

Schadenfreude mostly leads to negative outcomes. For instance, the relationship 

between depression, which is a negative situation for human health, and schadenfreude has 

been studied among students in the USA and Poland. It was determined that individuals who 
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are competitive and focused on individual achievement have a tendency of schadenfreude. It 

has been observed that students with high levels of schadenfreude have an increased chance 

of becoming depressed over time (Pietraszkiewicz & Chambliss, 2015). Another recent study 

examined the relationship between social media, which is a part of daily life with different 

applications, and schadenfreude. It was found that social media users, when evaluating a 

person, primarily focused on similar or opposite characteristics. The subjective evaluation 

mechanism is quite simple; similarities increase empathy, while contrasts increase prejudice. 

With increasing prejudices, people with opposite characteristics are considered first as 

strangers and then as enemies. The reason that reveals schadenfreude is a social media post 

stating that the person who is described as a foreigner or an enemy has been harmed. It's 

normal to feel happy with these posts because enemies deserve to be hurt (Wei & Liu, 2020). 

Schadenfreude within Social Identity Theory 

The concept of identity answers individuals’ questions of “who am I” from different 

perspectives. The answers to individuals’ personalities are replied within the scope of personal 

identity, while the answers to the conditions under which they are a part of a group are 

considered in the context of social identity. Many studies are conducted in order to understand 

these identities, which often reveal different behaviors (Korte, 2007). The concept of social 

identity was theorized by Tajfel (1972) in order to understand how individuals, define their 

place in society and how they express themselves among groups (Hogg, 2001). After becoming 

a member of a group, individuals try to have a positive social identity by exalting their group 

from other groups. At the core of these efforts of individuals is the need for self-esteem (Tajfel 

& Turner, 1986). Another characteristic of the social identity gained through group 

membership is the exclusion and rejection of other groups and their members along with the 

feelings of belonging developed to the group they are a member of (Huddy, 2001). 

Schadenfreude is related to individuals’ social identity. Although individual-oriented 

analyses are more common in schadenfreude research, currently developing research areas 

have focused on how this subjectively experienced emotion is responded to at the social level. 

In the studies, the emotions of individuals in the groups they belong to are examined. 

According to the findings, schadenfreude is an emotion that can be shared and spread within 

the group boundaries. The schadenfreude experience within the group directs individual 

feelings to new targets. Feelings have started to develop against individuals or groups that are 

different or opposite to the characteristics that make up the group and its boundaries (Combs 

et al., 2009). In order for the schadenfreude to become a phenomenon at the social level, social 
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comparisons at the group level are required. Each of the comparisons to be made should refer 

to the values around which the group is organized and group members belong. With the 

increase in intra-group interactions, shared values are more embraced. Individuals or groups 

with different values are perceived as a threat to the group itself. Each of the threats is 

considered a rival for the survival of the group. In-group support becomes increasingly 

stronger with interactions among rivals. Schadenfreude will develop against these rivals at the 

group level (Smith et. al, 2009). 

Social comparisons made specifically for the group level schadenfreude should be 

multi-layered, complex, and continuous. Human nature leads each individual to classify them 

according to their basic physical characteristics such as gender or height. In situations where 

interaction will increase, the classification process encourages learning more detailed 

characteristics such as ethnicity or occupation. Every learned detail is used in the process of 

creating identity. Finally, in-groups formed according to similar characteristics, this identity 

is considered as a social identity (Tajfel & Turner, 1986). The most important issues for social 

identities are the protection of the values that determine the group boundaries and the 

achievement of a homogeneous structure within the group. It is aimed to keep the differences 

at minimum possible level. Homogeneous social identities shape the relationships of each 

individual in the group with those inside or outside the group. This situation is also true for 

individual emotions (Ouwerkerk et al., 2018). A prototype, defined as “definition and 

prescription of attitudes, feelings, norms, and behaviors that characterize one group and 

distinguish it from other groups” (Hogg, 2001), is formed, which is ideal for everyone in the 

group. Ideal members are represented as group prototypes, as viewed by in-group members 

(Hogg et al., 1995), and based on these prototypes, group members compare their attributes 

with other groups. According to Hogg and Reid (2006), group members evaluate other 

members as not individuals but as in-group prototypes. When any individual matches the 

prototype closely, they become socially attractive so that others like and respect them. For 

sport fans, Behrens and Uhrich (2019) suggest that to gain acceptance as a group member, 

individuals are expected to behave like a prototypical team fan. The prototypicality of a team 

extensively focuses on the perception of others’ prototypicality (Hoffman et al., 2020). Social 

comparisons and rivalry continue by acting in accordance with the prototype characteristics. 

Owning or accessing resources is only possible with the collective action of the group. Social 

identities also determine what the rewards are. Accepted social identities increase in-group 
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favoritism and marginalization of the different. At this stage, schadenfreude is a natural 

consequence of the social identity (Li et al., 2019). 

Role of Schadenfreude in Emergence of Social Identity of Sport Clubs’ Supporters 

Currently, sports competitions mean much more than just a few hours of good time. 

Regardless of sports, being a supporter of a football team requires constant allocation of 

financial resources and time. Watching the competitions on the spot or from the broadcast, 

purchasing official merchandise, and following all the possible news of the football team 

became major duties of supporters. Supporters who fulfill these duties are able to interact with 

each other, even if they continue their lives in completely different environments (Wann et al., 

2011). Countless interactions between supporters in daily life, sports arenas, or social media 

are based on the values of the supported football team. The team's history, special traditions, 

culture, and unique features should be known, shared, and maintained by the supporters. 

Thus, being a supporter turns into a social identity and the characteristics of the ideal 

supporter design the prototype. For the supporter identity, similarity to the prototype is more 

important than support for the team (Katz et al., 2020). 

In addition to individuals' social identities of professional, political, religious and other 

origin, being a supporter is also a social identity. Their subjective feelings and thoughts 

change, and their actions and behaviors develop in accordance with the prototype. Supporters 

think they have a paradigm that gives meaning to life. They can be described as fanatics who 

rely on their team's values, even in routine social comparisons in their daily lives. There are 

no longer any resources or rewards determined by subjective evaluations. All players of the 

football team are a resource, all match wins are a reward. Rivalry is identified between 

different teams and their supporters. The team and its supporters, which have similar 

conditions and socio-cultural interaction opportunities at the national or global level, are 

determined as the archrival that should be defeated to achieve desired awards (Kilduff et al., 

2010). In other words, conditions and interactions can be able to create many rivalries, but the 

most repeated and most intense one becomes an archrival, which makes the difference from 

other rivals. 

Victories against the archrival are enjoyable but they are short-term entertainment for 

supporters and it is not enough to defeat the rival. Supporters always want their team to be 

the biggest team due to their social identity, and this position can only be reached if their team 

remains unrivaled. Because of these unlimited demands, rivals are considered a threat. Any 
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event that reduces the strength of the rivals is a benefit for the supported team. Schadenfreude 

arises with these kinds of thoughts and can reach an aggressive level, such as being happy for 

the injuries of the rival's players and being sad for their recovery (Hoogland et al., 2015). 

Moreover, an intensely experienced schadenfreude may not be able to accurately assess the 

damage taken by the supported team, as they focus too much on the rival's negativity. As an 

example, the early elimination of the Netherlands in the 1998 World Cup was quickly 

forgotten as the archrival Germany was eliminated in the previous rounds (Leach et al., 2003). 

The Influence of Schadenfreude on the Development Process of Rivalries 

Schadenfreude, which is a part of the supporter prototype today, has turned into a 

common emotion shared by different football team supporters living in different geographies. 

By examining eleven major rivalries in six popular sports in the USA, researchers determined 

that all team supporters who participated in the study had schadenfreude. Within the scope 

of the same research, it was found that as the match dates between the rivals approached, the 

special campaigns organized by the sponsors brought more income and increased 

schadenfreude level among all supporters (Tyler et al., 2021). The fact that schadenfreude is 

considered as a part of rivalry for supporters has led researchers to identify the main sources 

of rivalry. In the studies conducted in this context, it has been determined that the teams that 

continue their major rivalries have values and similarities which they share almost as much as 

their differences. As a result of the analysis conducted for the main sources of rivalry and 

therefore schadenfreude, similarity, repeated competition and competitiveness were classified as 

the main factors (Kilduff et al., 2010). 

The first-factor, ‘similarity,’ can be defined as the origin point of rivalry because it 

represents organizations in close geographies. Increasing proximity between football teams, 

includes having similar environmental conditions. Teams that are stakeholders of the same 

environment are the first visible rivals of each other. Even in today's globalizing conditions, 

proximity continues to be the first trigger of rivalry (Yu & Cannella, 2007). However, the 

similarity factor is not enough for the ongoing interactions to turn into rivalry. For the social 

identity of supporters, victories are not enough. Better players, more supporters, larger 

facilities, and increased team budgets are major goals. But the result of more interaction with 

a particular team on the way to these goals initiates social comparisons. In addition to the 

performance of the football team, social comparisons include supporter groups, manager 

status, sponsor support, and facilities’ features. The acceptance of the two sides will encounter 

and struggle against each other not only in the game but also in everyday life, brings out the 
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other factor named ‘repeated competition’. Explained as the last source of rivalry, 

‘competitiveness’ factor indicates who the archrival is, due to the common history between 

the teams. Competition has existed since the teams were founded and will continue to exist in 

the future. Supporters learn that their team can't get all the awards through their archrivals 

(Kilduff et al., 2010). 

0(7+2D6 

Participants 

A total of 1.217 football supporters participated in the study. The answers of those who 

filled out the survey incorrectly or the questionnaires completed by the participants of a 

football team that total number of supporters do not exceed 30 of their favourite team, are 

deemed invalid. The 19 incorrect answers consist of the unstated team and rival teams' names. 

In addition, ‘same team answers’ for the supported team and rival classification (n = 14) are 

also considered as invalid. Furthermore, this study follows the assumption of Central Limit 

Theorem, which identifies the minimum data limit as 30. Therefore, 21 questionnaires of 

different team supporters (ie. Bodrumspor; úzmirspor) are disregarded. After elimination of 

these 54 questionnaires, the analysis is completed with the answers of 1.163 supporters. Most 

of the participants (n = 746, 64%) are male and single (n = 826, 71%); the average age of 

participants is 28. 54% of the participants’ birthplaces are either ústanbul, Ankara or Adana. 

While 491 (42%) participants stated that they are students, the rate of full-time employees 

constituted approximately 1/4 of the sample (n = 278; 24%). The supporters of 14 different 

football teams participated in the study, and most of the participants were supporters of 

Galatasaray football team (n = 203; 17.5%). Summary of descriptive statistics of the sample is 

demonstrated in Table 1. 

The population of the study consists of Turkish football team supporters who live in 

nine cities, which are ústanbul, Ankara, úzmir, Bursa, Adana, Kayseri, Eskiüehir, Trabzon, and 

Sivas. In order to evaluate the schadenfreude of supporters living in these cities, the snowball 

sampling method is used, and the supporters who form the sample are reached through 

special events organized by supporter groups during 12-week period covering October-

November and December 2023. Although snowball technique incurs uncooperative and 

inaccessible cases for the research as a drawback (Akpan & Piate, 2023), this technique made 

it possible to reach a large number of supporters of many different teams. Supporter groups 

and managers of these groups are identified initially as key contacts, and later, they were 
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communicated via their phone numbers. Group officials who responded positively were 

interviewed face to face by the authors; and later the supporters that they referred were asked 

to fill the questionnaires. Before filling out the questionnaires, participants completed 

‘approval form’ indicating their voluntary participation to the study.  

The required ethical approval is received from dankaya University (2023 & E-

90705970-050.99-120694) to use the schadenfreude scale of Dalakas and Melancon (2012). The 

required ethical approval for the study was received by dankaya University Humanities and 

Social Sciences Scientific Research and Publication Ethics Committee with document number 

E-90705970-050.99-120694 dated 12.01.2023. 

Table 1 
 Descriptive Statistics of the Sample 

*HnGHr f % Supported 
Teams /RcaWLRn Foundation 

Year f % 

Male 746 64 Galatasaray ústanbul 1905 203 17.5 
Female 417 36 Fenerbahçe ústanbul 1907 188 16.2 

Marital Status f % Beüiktaü ústanbul 1903 146 12.6 
Single 826 71 Trabzonspor Trabzon 1967 98 8.4 

Married 337 29 Eskiüehirspor Eskiüehir 1965 71 6.1 
2ccXSaWLRn f % Ankaragücü Ankara 1910 66 5.7 

Student 491 42 Bursaspor Bursa 1963 65 5.6 

Full-time Employee 278 24 
Adana 

Demirspor 
Adana 1940 63 5.4 

2WKHr �rHWLrHG, 
unemployed) 

394 34 Adanaspor Adana 1954 62 5.3 

Birthplace f % Sivasspor Sivas 1967 56 4.8 
úVWanbXO 277 24 Göztepe úzmir 1925 43 3.7 
Ankara 218 19 Gençlerbirliği Ankara 1923 38 3.3 
Adana 131 11 Kayserispor Kayseri 1966 34 2.9 
2WKHr 537 46 Karüıyaka úzmir 1912 30 2.6 

Data Collection Tools 

Scale utilized to measure Schadenfreude  

In order to determine the scale to measure supporters' schadenfreude, a 

comprehensive literature review is conducted. The widely used scale of Crysel and Webster 

(2018) is not preferred since this scale evaluates the emotion at the individual level and is not 

related to sports. Considering the scales focusing on sports fandom, initially, Leach et al.'s 

(2003) scale is examined. It is important that researchers focus on football supporters and inter-

group differences at the country level; however, measurement method has remained at a 

superficial level rather than analyzing the emotion towards various dimensions. Asking to the 
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supporters how happy they will be to defeat the national teams of other countries (Leach et 

al., 2003), have been considered to degrade the emotion to the result of the played matches. 

Consequently, Dalakas and Melancon’s (2012) scale, which consists of one dimension with 

four items, was chosen to be used in the study. Focusing on football team supporters, the 

authors aimed for a holistic analysis and examined the inter-group relations; by measuring the 

feeling against rival's sponsors, managers, players, and stadiums, they included out-of-field 

dimension. The use of the scale in different studies (Angell et al., 2016; Amani, 2019; Tyler et 

al., 2021) and the reliability findings are other reasons for preference.  

The five-stage method (Brislin et al., 1973) is followed in translating the scale from 

English, the source language, to Turkish. The only change made before the adaptation of the 

scale is the use of the "manager" term instead of "owner" in the second item since the transition 

process of Turkish football teams from association status to sports club continues. The 

researchers decided this change in the fifth stage after receiving the opinion of four 

professional football club managers. 

Data Analysis 

Based on the obtained data, reliability analysis of the scale is conducted and internal 

consistency reliability technique is adopted. The Cronbach's Alpha coefficient (ǂ) value of 

0.849 obtained as a result of the analysis is at the central point of the good reliability interval 

defined between 0.70 and 0.80 (Schrepp, 2020). Kaiser – Meyer – Olkin (KMO) analysis is 

preferred for validity, and the value of 0.786 indicates suitability of the scale for factor analysis 

(Field, 2000). The total explained variance is 61.238% which is above the 60% threshold; is 

considered as a good result in studies with a sample size of 50 or more (Hair et al., 2010). For 

the analysis conducted specific to factor weights, sample size is considered. In studies whose 

sample size is 300 and more, the 0.32 level is described as the lower limit for the significance 

of factor loadings (Yong & Pearce, 2013). The factor weights of the items in the scale vary 

between 0.618 and 0.742, and the single-factor structure is found to be valid.  

Validity analyses for the schadenfreude scale are completed with the structural 

equation modeling. Analyses are performed in accordance with the single-factor structure of 

the scale and aimed to reduce the margin of error (Carter, 2006). The structural model of the 

scale, which is shown in Figure 1, is tested using the IBM AMOS-24 software program. The 

structural equality of the model is confirmed, but recommendations for improvement are 

suggested, and a single path is added for error variances (Hox and Bechger, 1998).  
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Finally, within the scope of structural equality analyses, the modification indices of the 

scale are checked. Although there are many modification indices in the literature, it cannot be 

VXJJHVWHG�WKDW�D�JHQHUDO�FRQVHQVXV�KDV�EHHQ�UHDFKHG�RQ�WKHP��dDSÕN���014). Within the scope 

of the study, the indices defined by Byrne (2016) are taken as basis by considering the sample 

size and total observable variable in the scale. The ideal variables, the details of which are 

presented in Table 2, are valid for studies where the sample is more than 250, and the number 

of items in the scale is less than or equal to 12. As a result of the analysis, it is determined that 

the model to be fit because the obtained data are found to be ideal and it is proven to be 

structurally correct. However, these data should not be considered satisfactory for an ever-

evolving industry like football and a complex emotion like schadenfreude. 

Figure 1  
Final Path Diagram for Structural Equation Modeling 

 

Table 2 
Modification Indices of the Study 

6aPSOH 6L]H� ! ���� 2bVHrYabOH 9arLabOH� � = 12 

Modification Indices ,GHaO 9arLabOHV Model Data 

ǘ��GI < 5 4.039 

*), > 0.90 0.921 

CFI > 0.92 0.987 

1), > 0.95 0.998 

RMSEA < 0.07 0.066 
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5(68/76 

Rivalry Classification 

Within the scope of the conceptual framework of the study, it is aimed to examine the 

participants’ schadenfreude and their reasons for evaluation and classification of rivals. The 

participants are first asked about the archrival of their football team. Then, they are requested 

to complete the schadenfreude questionnaire, which will be valid for the indicated archrival. 

In order to analyze the complex nature of the emotion in more detail, an additional option is 

provided to the participants to clarify their possible second and third rivals. At this point, each 

participant who identified second and third rival is asked to complete additional 

schadenfreude questionnaire, which will be valid only for the specified rival football teams. 

No additional requests are made to participants who filled out the questionnaire about their 

archrival and did not identify any second or third rivals. 

The participants of this study indicated their schadenfreude in accordance with the 5-

point Likert scale for the stated rival team, and they were also asked the reasons for this team 

to be considered as a rival. The findings are analyzed with IBM SPSS-25 program. The answer 

options are designed based on competition factors (Kilduff et al., 2010); besides the options 

determined as neighborhood, glories, worldview difference, image, and incidents, ‘other 

option’ is also defined. In this regard, a holistic analysis could be conducted among 

competition factors, schadenfreude, and reasons for considering the team as a rival. In the 

analysis of the rival teams chosen by the participants, the majority principle is taken into 

consideration. The reason for this is to understand which teams are the prominent competitors 

and to avoid possible errors in the analysis of the teams with which few supporters consider 

as rivals.  

In this context, Galatasaray football team (n = 203) is represented by the maximum 

number of participants of the study; and in order to classify any team as a rival, the minimum 

number is calculated as 102 (50.2%). Based on the majority principle, other examples (i.e., 

Baüaküehir football team considered as the archrival only by 5 (5.1%) Trabzonspor supporters; 

Mersin údman Yurdu football team considered as the second rival by 11.2% of Adana 

Demirspor supporters) also are not included in the analysis. 

Table 3 shows the participants' rival classifications and evaluations of suitability for 

competition factors. The teams are classified according to the number of times they are 

mentioned as rivals and expressed with their percentages. In order to understand the 
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competition beyond the defined factors, the answer to the question "why do you consider this 

team a rival" should be examined. 

Table 3  
Rival Classification of Turkish Football Team Supporters 

Rival Classified by Classification 7RWaO 1XPbHr 
of Supporters % 

Fenerbahçe Galatasaray Archrival 161 0.79 
Beüiktaü Archrival 109 0.75 

Trabzonspor Archrival 89 0.91 
%HüLNWaü Bursaspor Archival 56 0.86 

Fenerbahçe 2nd Rival 121 0.64 
Galatasaray 2nd Rival 114 0.56 
Ankaragücü 2nd Rival 51 0.77 

*aOaWaVara\ Fenerbahçe Archrival 153 0.81 
Beüiktaü 2nd Rival 106 0.73 

Trabzonspor Fenerbahçe 3rd Rival 133 0.71 
Adanaspor Adana Demirspor Archrival 58 0.92 

Adana Demirspor Adanaspor Archrival 54 0.87 
Bursaspor Eskiüehirspor Archrival 53 0.75 
Amedspor Bursaspor 2nd Rival 50 0.77 

*HnoOHrbLrOLùL Ankaragücü Archrival 49 0.74 
.a\VHrLVSRr Sivasspor Archrival 47 0.84 

(VNLüHKLrVSRr Bursaspor Archrival 41 0.63 
.arüı\aNa Göztepe Archrival 40 0.93 

Altay Göztepe 2nd Rival 33 0.77 
Ankaragücü Gençlerbirliği Archrival 32 0.84 

*|]WHSH Karüıyaka Archrival 29 0.97 
Sivasspor Kayserispor Archrival 27 0.79 

Fenerbahçe football team, which is described as the archrival by most participants (n = 

359), is considered as the archrival by the highest number of Galatasaray supporters (n = 161); 

and in proportional terms, Trabzonspor football team supporters came to the fore (91%). The 

football team most described as rival after Fenerbahçe is Beüiktaü football team, with the choice 

of 342 participants. The majority of those (68.7%) who consider Beüiktaü as their rival are their 

neighbor team supporters (Fenerbahçe and Galatasaray). 51 Ankaragücü football team 

supporters also described Beüiktaü football team as their "second rival", just like ústanbul 

teams. Only supporters of Bursaspor football team (n = 56; 86%) evaluated Beüiktaü as their 

archrival. In the classification of rivals, Fenerbahçe and Beüiktaü are followed by Galatasaray 

with the selection of 259 participants. The football team is considered as the archrival by the 

majority of Fenerbahçe supporters (81%) and is positioned as the second rival for 106 

supporters of Beüiktaü. Trabzonspor, which is followed after three ústanbul teams, is 

considered a rival only for supporters of Fenerbahçe and is described as the third rival by 133 

other participants (71%). 
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In the classification of rivals, ústanbul's big three football team and Trabzonspor 

football team are followed by Adana teams. For 58 Adana Demirspor football team supporters 

(92%), Adanaspor is the only rival. The feelings of Adana Demirspor supporters are requited. 

For 87% (n = 54) of Adanaspor football team supporters, Adana Demirspor is the only rival. 

Considered as the archrival by 53 Eskiüehirspor football team supporters, Bursaspor followed 

the Adana teams. With the opinion of 50 participants, the second rival choice of Bursaspor 

football team supporters after Beüiktaü is Amedspor football team. Gençlerbirliği football team 

(n = 49), which is the archrival of Ankaragücü supporters, and Kayserispor football team (n = 

47), which is the archrival of Sivasspor supporters, ranked after Amedspor. Eskiüehirspor is 

described as the third rival by 63% (n = 41) of Bursaspor supporters. In the rivalries within the 

borders of úzmir, Karüıyaka football team is chosen as the archrival by 41 Göztepe supporters. 

In addition, Göztepe supporters chose Altay football team as their second rival (n = 33). The 

last three ranks in the classification are shared by Gençlerbirliği supporters’ archrival 

Ankaragücü (n = 32), Karüıyaka supporters’ archrival Göztepe (n = 29) and Kayserispor 

supporters’ archrival Sivasspor football team (n = 27). 

Reasons of Rival Classification 

When examined based on the key factors of competition, defined by Kilduff et al. (2010) 

as similarity, repeated competition, and competitiveness, classification findings are mostly 

self-explanatory. It is no surprise that the three big ústanbul football teams are the teams 

considered as the rivals. The fact that Fenerbahçe and Galatasaray supporters consider each 

other as the archrivals depends on Turkey's most deep-rooted competition. The football match 

between the two teams was played for the first time on January 17, 1909. These two football 

teams have played the most matches against each other, defeated each other the most, and 

won the most championships at the national level. Fenerbahçe and Galatasaray football teams' 

older and closer relations can be assessed as the basis of Beüiktaü football team’s more passive 

position in the triple competition. The beginning of Beüiktaü's competition with its archrivals 

occurred in the later years. Beüiktaü played against Galatasaray for the first time on 22 August 

1922. At that time, the number of matches played between Fenerbahçe and Galatasaray was 

28. Within two years, when Beüiktaü played with Fenerbahçe for the first time on 22 November 

1924, this number was 34 (Tuncay, 2002). When the current match numbers are evaluated, this 

difference appears to continue. While Fenerbahçe and Galatasaray played their 400th match, 

the number of times the two teams have played against Beüiktaü has not yet reached 365 
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matches. Beüiktaü follows these two football teams in terms of received trophies and 

achievements. Nevertheless, the competition between the three football teams, which has been 

going on for a century with all its factors, will most likely continue at the highest level as long 

as football is played in Turkey. 

The impact of the places where football teams are established is decisive on their 

competitiveness. Football clubs located in cities with high populations and high Gross 

Domestic Product (GDP) have a higher chance of success. With the addition of factors such as 

the city’s geographical location, traditions, institutions, and culture, success becomes almost 

inevitable. Major capitals such as Madrid and London are home to global brand football clubs 

like themselves. However, football teams in historical capitals such as Berlin and Rome have 

fallen behind teams in industrially richer metropolises such as Munich and Milan (Garcia et 

al., 2007). In this context, the characteristics of ústanbul city affect not only the competition 

between Galatasaray, Fenerbahçe and Beüiktaü but also the general competition in Turkey. The 

aim of the competition of these football teams is national and even international success. 

Ankara, úzmir, and Adana are cities that host many well-established football teams, but the 

lower resources compared to ústanbul affect competition factors. For the competition in these 

cities, similarity and repeated competition are at the forefront; however, the competitiveness 

factor is behind ústanbul teams. None of the teams from these cities, which were sometimes 

successful in regional championships or different cups, became national league champions. 

The main goal of the ongoing competitions for the football teams competing in these cities is 

to preserve the authentic features and disseminate them as much as possible (Evans & 

Norcliffe, 2016).  

The competition of the football teams of Ankara city is between the educated and elitist 

Gençlerbirliği supporters and Ankaragücü supporters who are the representatives of the poor 

districts and workers. ‘The tribunes filled with loyal supporters’ constitute the power of 

Ankaragücü, whereas Gençlerbirliği football team supporters consist of few but distinguished 

supporters (Bora & Cantek, 2000). The main competition in úzmir is between Göztepe and 

Karüıyaka. Karüıyaka is the first football team of úzmir; and those supporters who left Altay 

football team laid the foundations of Göztepe football team. Göztepe represents úzmir, while 

Karüıyaka separates itself from úzmir and considers itself as superior (Güngör, 2015). Adana's 

most important products, citrus fruits, and cotton combine in the colors of Adanaspor. The 

team appeals to the middle classes who are engaged in trade. Adana Demirspor is a team 

founded by railway workers and has gained the support of the working class (Bilir & Sangün, 
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2014). In the rivalry that started in 1956, the transformation of Adana into a metropolis is an 

important factor. The advantageous geographical location of the city and the developing trade 

sectors caused an increase in population with large waves of migration. In the 1970s, the 

rivalry began to continue in a multicultural city, becoming richer in terms of human resources 

and capital. However, the fact that both clubs started to be managed by capital owners 

prevented their institutionalization processes and because of this ‘the clubs could not 

transform into sustainable structures’. As a result, Adana clubs continued their regional 

rivalries far from achieving success at the national or global level (Yıldırım & Uçar, 2009). 

In times when there is no ongoing competition within the same city, football teams are 

based on different authentic characteristics, and it is possible for teams to develop around 

identities that encompass the whole city or region. In such cases, competition may occur 

between cities or regions. The borders of the settlements are actually the limits that determine 

the identities of the supporters (Edensor & Millington, 2008). The rivalry, called the Anatolian 

Derby, between Bursa city’s team, Bursaspor, and Eskiüehir city’s team, Eskiüehirspor, is the 

reflection of the challenge of two neighboring provinces on the football field (Fotomaç, 2012). 

Similar competition continues between Sivasspor, the team of Sivas city which is Turkey's 

most migratory province (Baüel, 2009; Sivas Ekspres, 2024), and Kayserispor, the team of 

Kayseri city, which attracts attention with its trade and rapid development. There are tensions 

among supporters of the two neighbor cities due to development and income differences 

(úlhan, 2014). While these two competitions can be easily explained in terms of similarity and 

repeated competition, it differs from ústanbul competitions as the goal in terms of 

competitiveness is limited to intercity superiority. 

The research findings demonstrate exceptional results in terms of factors explaining 

competition. The first of these is between Fenerbahçe and Trabzonspor. Fenerbahçe supporters 

indicate their rival priorities as Galatasaray and Beüiktaü; however, most described 

Trabzonspor as their third rival (71%). For Trabzonspor supporters, Fenerbahçe is stated as 

the only and absolute rival. In this case, the similarity factor (Kilduff et al., 2010), defined as 

the beginning of competition between two teams, is not observed. There are reasons for the 

emergence of repeated competition and competitiveness factors, such as the 2-point system of 

the 1970s, which emphasized defensive football and the ban on foreign players. Trabzonspor 

took advantage of these restrictions that reduced the advantages of ústanbul city football 

teams. Founded in 1967, the team became champion at the national level for the first time in 

1976, and following the continuity of the team’s successes, it was called the ‘Anatolian 
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Revolution’. In the background of the Anatolian Revolution, there is nearly half a century of 

football experience of citizens of Trabzon and the decision to merge the four football teams 

that created Trabzonspor. As the team began to experience its golden age, the managers 

successfully continued the tradition of training Black Sea region’s football players. 

Trabzonspor is the prominent brand of the region and a cultural element completely identified 

with the city. During this period, Black Sea region’s people who migrated from around Turkey 

began to provide material and moral support to this team that emerged from their region 

(Aydın & Taner, 2022; Tunç, 2011). In this period when Beüiktaü and Galatasaray were far from 

winning cups or glories, the greatest obstacle for Trabzonspor's success was Fenerbahçe. In 

the early days of the rivalry, Fenerbahçe was perceived as a representative of ústanbul 

bourgeoisie, with its star football players, financial power, and charm that constantly brought 

new fans. Conversely, Trabzonspor represented Anatolia and demonstrated that all kinds of 

inequality could be overcome with systematic practice (Keddie, 2018). The competition 

between two non-similar teams, which started on the football field in 1974, includes the factors 

of repeated competition and competitiveness. The question is whether this half-century-old 

rivalry can be explained by two factors. 

In order to find the answer to this question, it is first necessary to examine the 

classifications that are unrequited and where the factors of competition cannot be determined. 

According to participants’ views, Beüiktaü is determined as the archrival for Bursaspor and the 

second rival for Ankaragücü. However, Beüiktaü supporters did not identify these two teams 

as their rivals. The finding that Bursaspor supporters consider Amedspor as a second rival can 

also be evaluated in this context. But, since a sufficient number of Amedspor supporters could 

not be included in the research sample, this unilateral classification is doubtful. However, the 

common feature of all three classifications is the lack of similarity, repeated competition and 

competitiveness factors (Kilduff et al., 2010) that constitute competition.  

As a result of a total of 1.606 classifications identified by 1.163 participants, the most 

common reason for considering a team as a rival is its image (n = 394, 24.5%). The second 

selected option is neighborhood (n = 323) and the third is ‘worldview difference’ (n = 318). 

17.2% (n = 276) of the participants based their rival selection on ‘incidents’. For 257 participants 

(16%), glories are the reasoning for their rival teams. The rate of participants who identified 

their preferences for rival evaluation apart from the provided answers is 2.3% (n = 38). The 

classifications of rivals by the participants and the reasons considered in the classification are 

shown in Table 4. 
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Table 4 
Reasons of Rival Classification 

Rival Classified by 1HLJKbRrKRRG *ORrLHV :RrOGYLHZ 
Difference Image Incidents 2WKHr Total 

Fenerbahçe Galatasaray (1) 25 33 14 78 8 3 161 
Beüiktaü (2) 7 18 18 63 2 1 109 
Trabzonspor (3) 0 9 7 22 47 4 89 

%HüLNWaü Bursaspor (1) 1 6 2 9 32 6 56 
Fenerbahçe (2) 41 13 39 22 4 2 121 
Galatasaray (3) 43 7 26 31 6 1 114 
Ankaragücü (4) 0 4 9 10 26 2 51 

*aOaWaVara\ Fenerbahçe (1) 23 78 26 19 4 3 153 
Beüiktaü (2) 4 53 19 22 7 1 106 

Trabzonspor Fenerbahçe 1 2 15 33 79 3 133 
Adanaspor Adana 

Demirspor 
17 2 26 9 3 1 58 

Adana 
Demirspor 

Adanaspor 19 5 21 7 1 1 54 

Bursaspor Eskiüehirspor 29 11 4 8 1 0 53 
Amedspor Bursaspor 0 0 18 4 27 1 50 
*HnoOHrbLrOLùL Ankaragücü 15 2 28 2 0 2 49 
.a\VHrLVSRr Sivasspor 16 3 4 12 9 3 47 
(VNLüHKLrVSRr Bursaspor 24 4 5 7 1 0 41 
.arüı\aNa Göztepe 16 3 8 7 4 2 40 
Altay Göztepe 14 1 5 4 8 1 33 
Ankaragücü Gençlerbirliği 9 2 13 8 0 0 32 
*|]WHSH Karüıyaka 6 0 9 12 2 0 29 
Sivasspor Kayserispor 13 1 2 5 5 1 27 
Total 323 257 318 394 276 38 1606 

 
In the detailed examination of the participants' choices, priority is given to Fenerbahçe, 

Beüiktaü, and Galatasaray, respectively most described as a rival. Among the supporters of 

ústanbul's three most prominent teams, who live across Turkey; differences have been 

identified in the reasons for considering rivals. The reason why Fenerbahçe is considered as a 

rival is its image for both Galatasaray supporters (n = 161) and Beüiktaü supporters (n = 109). 

The reason why Galatasaray is considered as a rival are the team’s glories for both Fenerbahçe 

supporters (n = 78; 51%) and Beüiktaü supporters (n = 53; 50%). For Fenerbahçe (n = 121) and 

Galatasaray (n = 114) supporters who identify Beüiktaü as a rival, the neighborhood response 

indicating ‘being the team of the same city’ came to the fore. It is noteworthy that glories option 

is ranked behind in the classification. In this context, it can be evaluated that by focusing on 

different areas, social comparisons among supporters continue. It can be claimed that Beüiktaü 

supporters give priority to similarity factor whereas Galatasaray supporters give priority to 

competitiveness factor. 

The findings obtained for the ongoing competition in Ankara, úzmir and Adana 

support the assumption (Evans & Norcliffe, 2016) of preserving authentic values and 

disseminating them as much as possible. ‘Competing in the same city’ and ‘worldview 

differences’ came to the fore for competitions where the glories answer is far behind. The 

majority of Ankaragücü supporters (57.1%) identify Gençlerbirliği as a rival due to ‘worldview 
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difference’. For Gençlerbirliği supporters, although this rate is 40.6% (n = 13), it ranks first. For 

both teams, ‘neighborhood’ option is followed by ‘worldview difference’. The same ranking 

is also valid for Adanaspor and Adana Demirspor competition. The priority option of Göztepe 

supporters in úzmir can be evaluated through the similarity factor. Neighborhood option is at 

the forefront for evaluating Karüıyaka (n = 16, 40%) and Altay (n = 14, 42.5%) as rivals. 

Karüıyaka’s supporters’ choice of Göztepe as a rival is based on image (41.3%). Sufficient 

number of Altay supporters could not be reached, which prevented rival classification and the 

reasons for their rival evaluations.  

The proposition of competition between cities or regions sustained by overarching 

identities (Edensor & Millington, 2008) can be supported in the classifications of Bursaspor – 

Eskiüehirspor and Sivasspor – Kayserispor competitions. The majority of Bursaspor 

supporters (58.5%) identified Eskiüehirspor as a rival due to ‘neighborhood’ option. This rate 

is 54.8% (n = 29) for Eskiüehirspor supporters. Although ‘neighborhood’ is not the majority 

option for Sivasspor and Kayserispor supporters, it is the reason for choosing the first rival. In 

this competition, the sociological differentiation of cities has been observed with the increase 

in ‘worldview difference’ and ‘image’ answers. However, the similarity factor is at the 

forefront for the competition between the football teams of neighboring cities, and 

competitiveness factors remain passive. 

The adequacy of repeated competition and competitiveness factors among two non-

similar teams is examined for Fenerbahçe–Trabzonspor competition. The reason is the 

‘incidents’ for 79 (59.3%) Fenerbahçe supporters, who identify Trabzonspor as a rival. The 

majority of Trabzonspor supporters (52.8%) also indicated the ‘incident’ response for 

Fenerbahçe. The ‘incidents’ response, which is too prominent among supporters, has a history 

of approximately 30 years. In the championship match of 1996, Fenerbahçe defeated its rival 

in Trabzon. In 1998, during the match played in Trabzon, Fenerbahçe team withdrew from the 

field due to a thrown object that hit the coach. In the match played in ústanbul in 2010, 

Fenerbahçe lost points to Trabzonspor, and this enabled Bursaspor to become the champion. 

The process, which started with the match-fixing case for the 2010-2011 season (Hürriyet, 

2017), has been the source of ongoing disputes to this day.  

The ‘incidents’ response is not only ranked as the first factor for Fenerbahçe–

Trabzonspor competition. ‘Incidents’ factor received a majority response in classifications 

where none of the competitive factors are valid. The ‘incident’ rate for Beüiktaü to be identified 

as a rival is 57.1% (n = 32) for Bursaspor supporters and 51% (n = 26) for Ankaragücü 
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supporters. It is necessary to examine approximately 20 years of history of the incidents for 

the background of this choice. While Bursaspor was relegated in the 2003-2004 season, Beüiktaü 

lost against the teams Bursaspor competed with in the last two weeks. Bursaspor supporters 

claimed that this situation occurred consciously and held Beüiktaü responsible for their 

relegation (Habertürk, 2007). The reason why Ankaragücü supporters identify Beüiktaü as a 

rival is due to the friendship between Bursaspor and "BursAnkara", which was established at 

the funeral of the tribune leader who was martyred in the military. Ankaragücü supporters 

started to dislike Beüiktaü, which upset their friends (Yavuz, 2007). The fact that the fanatic 

supporters who entered the field and kicked Beüiktaü players in the match played in Ankara 

on 5 September 2022, showed that the events continue to maintain their freshness. 

Another evaluation for Bursaspor supporters in which none of the competitive factors 

could be determined is Amedspor classification. While the majority of supporters (54%) 

describe Amedspor as a rival due to the ‘incidents’, the other 18 (36%) supporters' preference 

for ‘worldview difference’ also actually depends on the ‘incidents’. The first incident between 

the two teams occurred in 2010, when Amedspor supporters boo Turkish National Anthem 

allegedly during a match played in Bursa. The match played in Diyarbakır in the same year 

could not be completed. Allegedly of political origin, incidents continued in the matches 

played in 2019, 2022, and 2023 (Akdemir & Erbay, 2023). 

Schadenfreude Level 

After analyzing the supporters’ rival choices and the reasons considered for being a 

rival, the data regarding the schadenfreude is examined. During the analysis, 1.606 rival 

classifications completed by 1.163 supporters participating in the research are considered as 

basis, and schadenfreude data is obtained for 16 teams. As a result of the questionnaires filled 

out in 5-point Likert format, the average schadenfreude level is calculated (Table 5), and it is 

found that supporters would be most happy with the negativities experienced by rival team’s 

managers (3.56). The second item is about sponsors of rivals (3.02), and the third item is about 

their players (2.64). The least negative aspect supporters would be happy about for their rivals 

is the damage to stadiums (2.05). The general average for the schadenfreude scale is found as 

2.82, indicating an average point of 5 level Likert-scale. 



 The Dark Side of Football Supporters                     .araSROaWJLO & ûHnHr 

   
   

Pamukkale J Sport Sci, 16(1), 169-207, 2025 
191 

Table 5 
Average Schadenfreude Level of the Sample 

6cKaGHnIrHXGH 6caOH �DaOaNaV & Melancon, 2012) 
Average 

Schadenfreude 
/HYHO 

I will feel great joy if a company that sponsors a team I hate goes out of business. 3.02 
I will feel great joy if a manager of a team I hate faces legal troubles. 3.56 
I will feel great joy if a player of a team I hate gets suspended for a year, even if 
the suspension was not completely deserved. 2.64 

I will feel great joy if the stadium of a team I hate suffers damage. 2.05 

Trabzonspor supporters, who declare Fenerbahçe as their only rival and mostly prefer 

‘incidents’ as the reason for this consideration, are the leader in schadenfreude (3.84). In 

addition to the general average, schadenfreude that Trabzonspor supporters feel towards 

Fenerbahçe managers (4.79) and their sponsors (4.22) ranks the top. Bursaspor supporters are 

the ones stating that they would be happiest with the 1-year punishment the players would 

receive, even if they did not deserve it. The target of the most intense schadenfreude (4.89) 

obtained in the study is towards Amedspor, with whom Bursaspor has been experiencing 

constant events for 12 years and which has recently taken a large place in the country's agenda. 

Regarding the schadenfreude that supporters feel towards their rivals, the damage to the 

stadiums makes the supporters least happy. However, the level of Karüıyaka supporters' 

feelings towards Göztepe stadium (4.13) is an exception of this study findings. It is not 

surprising to note that the reason behind these feelings is that the stadium project that started 

earliest in úzmir belongs to Karüıyaka, but the facility could not be completed for 12 years, and 

Göztepe and Altay had their new stadiums during this time (TRT Haber, 2022). 

In the research, 22 schadenfreude emotions are determined based on the source and 

target. The first thing that draws attention in the emotional analysis is the level of competition 

arising from ‘incidents’. In this context, the most intense schadenfreude is experienced for 

Fenerbahçe–Trabzonspor rivalry. Schadenfreude that Fenerbahçe supporters feel towards 

Trabzonspor is at the level of 3.56 and is especially towards the managers. Apart from this 

intense schadenfreude of the two teams, Bursaspor's supporters’ schadenfreude towards 

Amedspor is also high (3.80). The feelings of Bursaspor and Ankaragücü supporters against 

Beüiktaü ranked seventh and tenth, respectively. The supporters of both teams feel 

schadenfreude towards Beüiktaü team managers. As a difference, Bursaspor supporters’ 

schadenfreude is more intense towards the sponsors (2.82) and Ankaragücü supporters’ 

schadenfreude is more towards the players (3.57). 
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Among the three major ústanbul teams that constitute the oldest rivalries of Turkish 

football, the highest schadenfreude is the feelings of Galatasaray supporters towards 

Fenerbahçe. With a mean of 3.12, schadenfreude towards managers (4.38) and sponsors (3.84) 

came to the fore. Similarly, Beüiktaü supporters also feel schadenfreude for Fenerbahçe at a 

level of 2.96, focusing on sponsors (3.71) and managers (3.65). Behind these feelings, the 

financial support provided to the team due to the individual and corporate identity of Ali Koç, 

who was elected as the Chairman of Fenerbahçe Football Team in 2018, has a large share 

(Fotomaç, 2021). The schadenfreude towards Galatasaray, which Fenerbahçe supporters 

classify as their archrival, is found to be 2.81; the most intense feeling is towards managers 

(4.11). The schadenfreude of Beüiktaü supporters towards Galatasaray, which is at the level of 

2.28, are distributed evenly in terms of sponsors, managers and players. 

The schadenfreude felt towards Beüiktaü, which is seen as the second rival for 

Fenerbahçe and Galatasaray supporters and whose similarity is emphasized among the 

competitive factors due to being in the same city, is low. The schadenfreude towards Beüiktaü 

is determined as 2.28 for Fenerbahçe supporters and 2.21 for Galatasaray supporters. When 

the general level of supporters of ústanbul teams is evaluated, it can be said that the rivalry 

that has been going on for a long time and will continue in the future has been legitimized. In 

cases where legitimacy is established in competition unless an extraordinary incident occurs, 

schadenfreude will occur due to periodical effects. Similar to Ali Koç example, the presences 

of unpopular players of Galatasaray or Beüiktaü gaining sponsorships from global brands are 

among the examples that will increase schadenfreude. 

Schadenfreude data in local competitions in Ankara, úzmir, and Adana differ from each 

other. In this context, Ankara is with the lowest schadenfreude levels. Gençlerbirliği 

supporters’ schadenfreude towards Ankaragücü, is found to be 2.13, which is the lowest 

schadenfreude data of the study; and Ankaragücü supporters’ schadenfreude towards 

Gençlerbirliği is also low (2.20). It can be evaluated that due to the sporting and financial 

difficulties in recent years experienced by these two well-established teams (Anadolu Ajansı, 

2021), the priorities are towards their own teams instead of each other. Karüıyaka supporters' 

stadium priority feelings towards Göztepe are the highest schadenfreude data (3.38) among 

úzmir teams. While Göztepe supporters' schadenfreude towards Karüıyaka, as their archrival, 

is at 2.75, their possible joy at the bankruptcy of their sponsors came to the fore with 3.61. The 

fact behind this choice of Göztepe supporters likely depends on Pınar company’s sponsorship 

of Karüıyaka's basketball team since 1998; because the national and global successes of úzmir 
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in the 21st century were achieved by Pınar Karüıyaka (Fotomaç, 2021). The feeling of 

schadenfreude against Altay, which Göztepe supporters consider the second rival, is lower 

than Karüıyaka, despite the events in 2022.  

In local rivalries, a weak schadenfreude is detected in Ankara and a moderate 

schadenfreude in úzmir. However, schadenfreude is experienced intensely among Adana 

teams. The emotion level of Adanaspor supporters against Adana Demirspor, determined as 

3.45, ranks fourth after the incidents-based competition. Adana Demirspor supporters' 

feelings for their rivals are also at the level of 2.98. The fact that the teams share the same 

stadium has ensured that the emotion is directed towards managers, sponsors and players. 

Adana Demirspor's goal of national championship and world-famous transfers are the factors 

that increase emotion of Adanaspor supporters. The architect of the team's conscious 

structuring, President Murat Sancak, has much contribution for schadenfreude preference at 

4.66 level (úlkhaber, 2023). 

Different levels of schadenfreude are identified in the rivalries of the standing out 

neighboring cities. The schadenfreude values of 2.16 and 2.14 revealed, respectively, between 

Sivasspor and Kayserispor constitute the lowest values among neighboring cities. The feeling 

of schadenfreude among Bursaspor and Eskiüehirspor supporters is at a medium level. 

Sponsors' bankruptcy (3.73) came to the fore among Eskiüehirspor supporters' feelings 

towards Bursaspor (2.76). Similarly, for Bursaspor supporters' feelings towards Eskiüehirspor 

sponsors (3.23) have priority. The continuous support provided by internationally known 

important brands representing the identity of their cities, which are Uludağ Beverage (of 

Bursa) and Eti (of Eskiüehir) to their teams (Cumhuriyet, 2015), can explain the sponsor-

oriented feelings of rival team supporters. Based on these explanations, schadenfreude 

detected according to the findings is summarized in Table 6. 

Within the scope of the study, two issues are researched based on the feelings of 

Turkish football team supporters: First, the issues of ‘supporters’ excluding different groups 

by adopting the values of the groups they belong to’ and ‘the approach that schadenfreude 

will develop against rival groups by considering frequently encountered groups as rivals for 

shared resources and similar success standards’ (Combs et al., 2009; Smith et al., 2009). In this 

context, the relationship between schadenfreude and rival classification is analyzed. Table 7 

compares the schadenfreude feelings of supporters who chose more than one rival. 
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Table 6 
Schadenfreude Levels of Turkish Football Team Supporters 

Schadenfreude 
Resource 

Schadenfreude 
Target Sponsors Managers Players Stadium Average 

Trabzonspor Fenerbahçe 4.22 4.79 3.67 2.68 3.84 
Bursaspor Amedspor  2.46 4.14 4.89 3.69 3.80 

Fenerbahçe Trabzonspor 3.69 4.44 3.85 2.25 3.56 
Adanaspor Adana Demirspor 3.25 4.66 3.70 2.20 3.45 
.arüı\aNa Göztepe 3.47 3.34 2.56 4.13 3.38 

*aOaWaVara\ Fenerbahçe 3.84 4.36 2.41 1.87 3.12 
Bursaspor Beüiktaü 2.82 4.38 2.99 2.22 3.10 

Adana 
 

Adanaspor 3.22 3.93 2.87 1.88 2.98 
%HüLNWaü Fenerbahçe 3.71 3.65 2.48 1.99 2.96 

Ankaragücü Beüiktaü 2.39 3.83 3.57 1.91 2.93 
Fenerbahçe Galatasaray 2.67 4.11 2.53 1.94 2.81 

(VNLüHKLrVSRr Bursaspor 3.73 2.89 2.22 2.18 2.76 
*|]WHSH Karüıyaka 3.61 3.17 2.33 1.89 2.75 

Bursaspor Eskiüehirspor 3.23 3.05 2.09 2.34 2.68 
*|]WHSH Altay 2.39 3.97 2.12 1.52 2.50 
%HüLNWaü Galatasaray 2.70 2.57 2.25 1.60 2.28 

Fenerbahçe Beüiktaü 2.46 2.56 2.24 1.79 2.26 
*aOaWaVara\ Beüiktaü 2.28 3.33 1.93 1.28 2.21 
Ankaragücü Gençlerbirliği 2.38 2.91 2.17 1.33 2.20 

Sivasspor Kayserispor 2.79 2.57 1.81 1.48 2.16 
.a\VHrLVSRr Sivasspor 2.29 2.76 1.97 1.53 2.14 

*HnoOHrbLrOLùL Ankaragücü 2.86 2.89 1.41 1.35 2.13 
AYHraJH 6cKaGHnIrHXGH /HYHO 3.02 3.56 2.64 2.05 2.82 

Table 7 
Schadenfreude Levels of Supporters Choosing Multiple Rivals 

Schadenfreude 
Resource Schadenfreude Target Rival Classification Schadenfreude 

/HYHO 
Ankaragücü Gençlerbirliği Archrival 2.20 

%HüLNWaü 2nd Rival 2.93 
%HüLNWaü Fenerbahçe Archrival 2.96 

Galatasaray 2nd Rival 2.28 
Bursaspor Beüiktaü Archrival 3.10 

Amedspor 2nd Rival 3.80 
Eskiüehirspor 3rd Rival 2.68 

Fenerbahçe Galatasaray Archrival 2.81 
Beüiktaü 2nd Rival 2.26 

Trabzonspor 3rd Rival 3.56 
*aOaWaVara\ Fenerbahçe Archrival 3.12 

Beüiktaü 2nd Rival 2.21 
*|]WHSH Karüıyaka Archival 2.75 

Altay 

 
 
 

 

2nd Rival 2.50 
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Supporters of Ankaragücü, Beüiktaü, Bursaspor, Fenerbahçe, Galatasaray, and Göztepe 

football teams defined more than one team as rivals as a meaningful rival for appropriate 

analysis. According to the findings, Beüiktaü, Galatasaray, and Göztepe football teams’ 

supporters felt the highest schadenfreude against their archrivals, similar to the literature 

findings; and they experienced the emotion at a lower level for their second rivals. 

Ankaragücü supporters identified two rivals and felt schadenfreude towards Beüiktaü, which 

they described as their second rival, with a difference of 0.76 over their archrival Gençlerbirliği. 

Bursaspor supporters classified three rivals and positioned their neighbor city football team 

Eskiüehirspor as the last rival. Against Amedspor, which they consider as their second rival, 

they shared the second highest schadenfreude (3.80) identified in the study. Fenerbahçe 

supporters, like Bursaspor supporters, classified three rivals and evaluated their archrivals in 

the first two places. The feeling of schadenfreude (3.56) against the last rival, Trabzonspor, is 

the third highest average in the study. 

D,6&866,21 

Based on the findings of study, first of all additional competitive factors is proposed. 

The first suggestion is to consider the incidents between teams as a ‘unique incident’ factor. 

When defining this factor, it should not be forgotten that the events that will occur may 

develop suddenly, may have sociological or cultural contexts, may be due to wrong personal 

or social choices, may be forgotten, or may be normalized in competition. It is a ‘unique 

incident’ which is considered the first big scuffle in Turkish football history during the 

Galatasaray–Fenerbahçe match dated February 23, 1934, but this incident is forgotten in the 

ongoing competition. Kayserispor–Sivasspor match, played on September 17, 1967, resulted 

in 43 deaths, has become an unpleasant memory (Arslan, 2010). Mutual incidents such as 

Fenerbahçe–Trabzonspor and rivalries of Bursaspor and Ankaragücü against Beüiktaü are 

unfortunately no longer periodic and are becoming normalized. 

The last thing to consider regarding the content of the formation process of the rivalries 

is that each country, region or city may have ‘unique incidents’ in accordance with its 

conditions. The acquisition of English football clubs by foreign investors in recent years is an 

example of incident differentiation. Chelsea and Manchester City football clubs have reached 

global power through strategies followed by their owners. For supporters of these football 

clubs, the old rivalry is continuing routinely. In addition, to achieve global success, the newly 

developed competition with teams of different countries became more preferred (Weber et al., 



 The Dark Side of Football Supporters                     .araSROaWJLO & ûHnHr 

   
   

Pamukkale J Sport Sci, 16(1), 169-207, 2025 
196 

2020). However, it is also possible to observe similar characteristics in different geographies 

regarding the ‘unique incident’ factor. A similar match to the chaotic Galatasaray–Fenerbahçe 

match played in 1934 was played between Athletic Bilbao and Barcelona in 1984. The King’s 

Cup Final, played in Madrid by clubs representing Basque and Catalan nationalism, began as 

a show of force at the home of the “common enemy”, but eventually, the players of the two 

teams got into a very violent fight. The effect of this unique incident continued for a while, but 

over time, Real Madrid became the focus of the two clubs again (The Guardian, 2021). Another 

example of a ‘unique incident’ between teams from different countries is the Heysel Disaster 

in Belgium. A total of 39 people, 32 of whom were Italian, died as a result of the stand incidents 

between Liverpool and Juventus fans at the 1985 Champions’ Cup final. However, these two 

teams met in the European Super Cup Final approximately 5 months ago, and the match ended 

without any bad experience. This incident, which is similar to the disaster that occurred 

between Sivasspor and Kayserispor, has never been forgotten, and despite the 

commemoration ceremonies held every year, the tension, especially among Juventus fans, still 

continues (Chisari, 2004).  

Rivalry factors defined in current literature are accepted and used in studies conducted 

in different disciplines. The generally recommended situation is to examine the relationship 

between factors and different variables. Kawarasaki et al (2023) stated in their study in the 

field of education that competition factors are valid and indicated that the relationship 

between the performance of students competing in the classroom and the factors should be 

examined in more detail. Milstein et al. (2022), in their study, which examined similarity, 

repeated competition, and competitiveness items in depth, suggested that the relationship 

between rivalry and performance should be investigated in more detail. The number of studies 

suggesting new factors is exceptionally few. Yip et al. (2018) included trash-talking between 

individuals among the rivalry factors. The unique incident factor proposed in this study 

supports the existing factors as well as arguing that rivalries can change and develop 

adventitious at unexpected times. In this context, an event such as trash-talk can be a unique 

incident under certain conditions. The main purpose of the proposed factor is to cover 

individuals or institutions, reject reductionism, and provide a better understanding of the 

continuity of rivalries in different disciplines. 

The second suggestion for competitive factors is to change the narrative to include 

continuity between similarity, repeated competition, and competitiveness items. In this 

context, it is thought that each factor can develop independently of each other and interact 
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with each other. Instead of similarity, the proposed factor should share the primary strategies 

and constraints of the environment in which the two teams are established. For this reason, 

‘feasible contingencies’ concept is proposed. Due to the effect of comparisons among teams 

based on the repeated competition factor, an update of social comparisons is recommended. 

The positions of teams at different levels should be considered when updating the 

competitiveness factor. It is difficult for competition to develop between the team that has 

international-level goals and the other team that aims not to be in relegation. Conflicting goals 

will reveal the competition.  

In this context, there are studies in the literature that interpret the factors. Sharapov 

and Ross (2023) first interpreted the similarity factor. They included the definitions of ‘long-

term similarity’ and ‘geographical similarity’ in their studies. While evaluating the 

competitiveness factor within a specific occupational group, they defined ‘status dissimilarity’ 

in order to emphasize that people in professional competition differ according to their 

achievements. Xu et al. (2020) similarly emphasized the similarity factor as ‘similarity between 

actors’ and explained that contingencies such as position or rank reveal the factor. Sung et al. 

(2017) used the competitiveness factor as ‘historical competitiveness’ but did not explain why 

the interpretation was made. This study's proposed concept of ‘feasible contingencies’ 

suggests examining all environmental conditions in more detail and flexibly instead of 

interpreting the factors. This concept will be helpful in understanding and classifying 

competitive processes by considering dissimilarities as well as similarities. 

 Limitations 

The study's main limitation is the conduct of the research within a certain time period. 

Additionally, the sample consists only of football supporters. The supporter groups that could 

be reached are limited to 14 teams, and therefore, the schadenfreude of other teams’ supporters 

could not be analyzed. Conducting research at certain intervals, pursuing the research over 

longer periods of time, and analyzing the competition and schadenfreude for different 

branches will reveal opportunity for more detailed analysis. Future research about supporters 

of football teams or sports clubs of different cities or regions will reveal a more holistic 

schadenfreude map of Turkey.  

&21&/86,21  

The literature indicating that schadenfreude increases with increasing competition is 

contradictory with the findings of more intense feelings towards the second or third rivals, so 
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this situation requires further analyses for theoretical updates. It is expected that 

schadenfreude will be felt most towards the archrival, and within the scope of the current 

study this is found to be repeated more than once. However, competition with the archrival, 

which is normalized by time factor, may cause schadenfreude to persist at an average level. 

Normalization of competition could mean gaining legitimacy among supporters. Instead of 

"being happy about the losses that their rivals suffer”, supporters may be prone to the feeling 

of "their rivals falling behind or failing". At this point, considering the continuity of the 

relationship of schadenfreude and competition, a distinction can be made between “legit 

rivalry and incidental matches”. In the cases of the three exceptions mentioned above, the 

definition of incidental matches takes place specifically in rivalries originating from incidents 

by supporters. In this context, it can be claimed that schadenfreude will be experienced 

constantly for legit rivalries and intensely for incidental matches. Finally, it should not be 

forgotten that incidental matches may turn into legit rivalries over time or become history once 

the incident is resolved. 

As a result of the holistic evaluation of the current study's findings, the supporters' 

schadenfreude levels can be demonstrated. As shown in Figure 2, competition in the cities of 

úzmir and Adana is not interacted with teams from other cities or regions. The regional 

competition between Kayseri and Sivas continues to be non-interactive and with low levels of 

schadenfreude. The arch-rivalry between Beüiktaü, Fenerbahçe and Galatasaray continues 

with mutual feelings of schadenfreude. The status gained by Trabzonspor over time caused 

the feeling of schadenfreude especially towards Fenerbahçe. The competition between 

Beüiktaü and Bursaspor, as well as the intensity of feelings of schadenfreude, should be 

examined in a way that will extend the existing literature. 

On the other hand, Dalakas and Melancon's (2012) scale allows for inferences about 

supporters' multidimensional schadenfreude, it has shortcomings. First of all, the existing 

scale items direct the feeling of schadenfreude to elements that a standard supporter has very 

little chance of viewing or interacting with in daily life, such as a facility, manager or football 

player. However, all supporters are part of same society and frequently interact with each 

other in daily life. Moreover, interactions between supporters are not limited only in daily life. 

Interactions on social media are much faster and more numerous. For this reason, in addition 

to the existing single-factor structure of the scale, the factor named ‘Feelings against Rival 

Supporters’ is proposed. Under this factor, there should be questions about the supporters’ 

feelings of schadenfreude in daily life. Because individuals who consider rival supporters 
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suffering material and moral damage are likely to feel happier. In today’s global world, 

supporters who want to form or increase their schadenfreude personally have a lot of options. 

Doing anything to upset their rival supporters or delivering upsetting news to them in person 

as soon as possible can be cruel alternatives. Another common behavior of supporters is to 

make provocative comments on the opposing team’s social media accounts after defeats. 

Figure 2 
Schadenfreude Map of Turkish Football Team Supporters 

 
However, with additional items to the existing ones, a more detailed understanding of 

the feeling can be provided. The factor that can be restated under the dimension ‘Feelings 

against Rival Club’ can be a guide for new items on what news the supporters would like to 

hear from the rival. Spreading bad news about the rival team on social media will help 

supporters develop more schadenfreude. Additionally, the fact that sports clubs compete in 

different branches should be considered when updating the schadenfreude scale. A football 

supporter will be happy when he or she hears that the rival sports club lost a volleyball or 

basketball game. Although it is indicated that solidarity replaces rivalries in international 

matches because of the national representation against different countries, this discourse 

should be examined in terms of schadenfreude. Finally, it should be remembered that a 

supporter has the potential to damage any object belonging to rival team. In this context, the 

possible new items that could enable the scale to examine schadenfreude in more detail are 

listed in Table 8. 
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Table 8 
Possible Items for Updated Schadenfreude Scale 

Proposed Items for Current Scale First Dimension: “Schadenfreude against Rival Club” 
I would be happy if unfavorable news about my rival is spreading on social media. 
I would be happy if my rival loses in different branches. 
I would be happy if my rival team loses in international matches.  
If I get the opportunity, I would be happy to damage an object related to the opposing team. 
Proposed Items for Second Dimension: “Schadenfreude against Rival Supporters” 
I would be happy if I witness the material and moral damage caused to rival fans that I don't know. 
I would be happy if I witness the material and moral damage of the rival fans that are close to me. 
I would be happy to do things that might upset the rival team's fans. 
I would like to immediately inform the fans of rival team about a bad event regarding their team. 
When the rival team loses, I would be happy if I wrote sarcastic comments on their social media 
accounts to upset and anger their supporters. 

Additionally, relationship of the emotion and periodic or legit rivalries can also be 

examined. Finally, due to the size of the study sample, the majority principle is applied to 

analyze rivals. In studies to be conducted with the target of a determined number of 

supporters, it may be possible to reach the number of rival classifications that are satisfactory 

to make an analysis instead of the majority principle. Due to the increase of the sample size, 

rival classification can be made for many more teams and schadenfreude can be examined in 

detail. 

35A&7,&A/ ,03/,&A7,216 

Schadenfreude has been evaluated from various perspectives in different periods and 

there have been detailed discussions about the feeling. It is quite normal that, the emotion 

currently defined as rejoicing at someone else's harm finds a response in industrial football, 

which has become a part of daily life. This study, which provides extensive attention to the 

relationship between competition and schadenfreude, is set out to learn how Turkish football 

team supporters experience the emotion. While searching for answers to the classification of 

rivals and why they are considered as rivals, the focus of the study is on the off-field elements 

of football rather than the impact of the matches played in determining schadenfreude. In this 

context, it has been determined that the schadenfreude of Turkish supporters is primarily 

focused on the managers of the rivals. Except for specific examples, damage to rival team 

facilities is an unhappy situation. The impact of periodic incidents played a role on the emotion 

focusing on sponsors and football players. 

Moreover, it should also be noted that schadenfreude can easily be affected by major 

events or daily incidents. One of the significant examples of such major events is the 
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earthquakes that occurred in Turkey in February 2023, which deeply affected the country. In 

that period, all sports clubs working together for the Turkish people who suffered from the 

earthquakes probably reduced schadenfreude. It can be indicated that a similar event that 

reduced schadenfreude occurred during Super Cup final planned to be played in Saudi 

Arabia. Galatasaray and Fenerbahçe, the parties of Turkey's biggest rivalry, acted together out 

of common principles and did not play the match. This common stance, exhibited on 

December 29, 2023, almost turned the supporters’ perceptions from arch-enemies into eternal 

friendship. However, this friendly ceasefire period was very short-lived; mutual social media 

posts about daily events like referee decisions returned the supporters to their old 

schadenfreude routines. The tension between the two clubs has risen so much that even the 

highly possible ‘unique incident’ example of Adana Demirspor withdrawal from the field 

against Galatasaray in response to the referee's penalty decision on 9 February 2025, has 

turned into an incident in which the two clubs blame each other, despite Adana Demirspor’s 

former president and current owner Murat Sancak stating that it had nothing to do with 

Fenerbahçe and Galatasaray. As a result of continuously growing tension, Turkish Football 

Federation had to appoint a foreign referee for the derby played on February 24, 2025, in order 

to prevent the two clubs from blaming each other and the stakeholders of football. But even 

this appointment could not reduce the tension and the archrivals found new topics to continue 

to blame each other. Fenerbahçe claimed that Galatasaray wanted privilege, not justice. On the 

other hand, Galatasaray declared that end of the match statements of Fenerbahçe's world 

famous coach Jose Mourinho were racist. In short, incidents that increase schadenfreude will 

continue to occur (e.g., Jose Mourinho’s nose pinching incident) and it is expected that intense 

schadenfreude data from football supporters will likely be obtained by research conducted 

during the times of championships, staying in the relegation or derby periods. 
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 This study aims to evaluate the factor structure of the short version of 
the Mental Toughness Questionnaire (S-MTQ) in the Indonesian context 
and test measurement invariance based on gender (male vs. female) and 
status (athlete vs. non-athlete).  A total of 710 people (Mage = 22.07 years; 
SD = 7.99) consisting of 490 (69.01%) males and 220 (30.99%) females; 476 
(67.04%) athletes and 234 (32.96%) non-athletes were involved in the 
study. Confirmatory factor analysis (CFA) was used to evaluate the 
factor structure of the short MTQ. The results showed that the 
unidimensional models tested, MTQ-18 and MTQ-10, were unfit. 
Therefore, a revision was carried out by removing items that had low 
loading factor values. The results of the revised Indonesian version 
(MTQid-6) found CFI = .983, TLI = .969, RMSEA = .052, and SRMR = .024, 
which indicated that the MTQid-6 unidimensional model was very 
satisfactory. MTQid-6 has a loading factor category ranging from good 
to very good (ǌ = .50 to .74). This validity is strengthened by convergent 
validity results, which show that MTQid-6 has a significant correlation 
with MTI, PPI-A, and APSQ (p < .001). The reliability analysis results 
show high internal consistency values, namely ǂ = .762, Z = .763. 
Invariance testing found invariance at the configural, metric, and scalar 
levels (ƦCFI � -.01, ƦRMSEA � .015). With these results, MT4id-6 can be 
used to measure MT, both in athletes and non-athletes, in both males and 
females in the Indonesian population. 
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INTRODUCTION 

Instruments used in scientific research are a crucial aspect (Kerlinger, 2006). When they 

are used to collect data whose validity and reliability are questionable, the data produced by 

the measuring instrument very likely have a high error content (Azwar, 2013). Concerning the 

assessment of the mental aspects of athletes, the problem in Indonesia is the instruments used 

for it (Putra et al., 2023). It was discovered that the development process was not explained in 

detail when the instrument was developed. Similarly, in applying external instruments, the 

adaptation of the language and testing process was not performed in an internationally 

recognized way (ITC, 2017; Hambleton & de Jong, 2003; Ohrbach et al., 2013). In other words, 

instruments that reveal aspects of mental toughness written in Indonesian are still very limited 

and separate the issues. To overcome this, it is urgent to adapt the language to the 

standardized or commonly used one so that the study of mental toughness in Indonesia 

becomes better and people can use instruments that are already in Indonesian without testing 

them first.  

Mental toughness (MT) is understood in various ways (Stamatis et al., 2021). Up to 

now, it has been defined as a collection of values, attitudes, emotions, and cognitions attached 

to a person and affect him or her when responding to and assessing pressure, challenges, and 

difficulties he or she faces to achieve his or her goals (Gucciardi et al., 2008). Later, Gucciardi 

(2017) modernized the definition, and he wrote that mental toughness is "a state-like 

psychological resource that is purposeful, flexible, and efficient in nature for the enactment 

and maintenance of goal-directed pursuits.” In general, mental toughness is considered a 

multidimensional construct. There are many qualities usually associated with it, including 

unwavering self-confidence, the ability to bounce back after defeat/failure (resilience), the 

ability to never give up, the ability to deal with difficulties and pressure effectively, and the 

ability to maintain concentration despite many experiences and potential disruption (Liew et 

al., 2019). Other experts also expressed the same thing.  Clough and Strycharczyk (2012) write 

that MT is the quality that largely establishes how people deal effectively with challenges, 

stressors, and pressure irrespective of prevailing circumstances. 

In MT research, the MTQ-48 (Clough et al., 2002) has become a very popular 

instrument and is widely used by researchers in the field (Gucciardi et al., 2012). Clough and 

colleagues developed MTQ-48 based on the Hardiness theory created by Kobasa (1979). 

Hardiness theory explains the personality characteristics of a person who is strong, stable, and 
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resistant to stress, which is characterized by three dominant dimensions: control, commitment, 

and challenge. Based on this theoretical basis, MTQ-48 was developed with four dimensions 

which are widely known as 4Cs, namely those consisting of commitment, challenge, control, 

and confidence (Clough et al., 2002). During its development, the psychometric properties of 

the MTQ-48 were widely criticized and debated (see debates in Gucciardi et al., 2012; Clough 

et al., 2012; Gucciardi et al., 2013). On the other hand, by researchers, the MTQ-48 is still often 

used to measure mental aspects in sports contexts ( Crust & Azadi, 2010; Vaughan et al., 2018). 

That is why, Dagnall et al. (2019) and Papageorgiou et al. (2018) then retested the instrument 

more rigorously and produced more concise versions, namely the MTQ-10 and MTQ-18. Both 

the MTQ-48 and the short version of the MTQ included populations in Europe.  

Apart from MTQ, several instruments have been recorded as having been created by 

experts. For example, instruments created by experts to measure MT in a sports context 

include the Mental Toughness Index (MTI; Gucciardi et al., 2014), Mental Toughness 

Questionnaire (MTQ; Cherry, 2005), Sport Mental Toughness Questionnaire (SMTQ; Sheard 

et al., 2009), and the Psychological Performance Inventory-Alternative (PPI-A; Golby et al., 

2007). However, some instruments are specific to sports, such as cricket (Gucciardi & Gordon, 

2009), volleyball (Tiwari & Sharma, 2007), and football (Gucciardi et al., 2009). Even though 

there are several similar instruments, MTQ is an instrument that scholars often use to reveal 

MT dimensions ( Birch et al., 2019; Clough et al., 2002; Gucciardi et al., 2012). On the other 

hand, several studies show serious issues regarding the psychometric properties of the MTQ, 

and further testing is needed (Gucciardi et al., 2012; Vaughan et al., 2018).  

To date, only limited testing of the short version of the MTQ outside its original 

language and culture has been carried out in Russian (Denovan et al., 2021) and found that it 

is psychometrically acceptable, but issues related to the factor structure still need to be 

addressed in future research. Facts in the field also show that MTQ is often directed at 

measuring the MT of athletes and non-athletes or male and female subjects. Psychometrically, 

if the two groups are compared (athletes vs non-athletes; male vs female), it is very important 

to measure invariance first on the instrument used (Chen, 2007). That is why Dagnall et al. 

(2019) tested the factor structure of the short version of the MTQ and conducted an invariance 

analysis based on gender. Vaughan et al. (2018) tested the MTQ and, in their research, carried 

out the analysis of variance based on athlete and non-athlete status.  Kawabata et al. (2021), in 

their rigorous study of the MTQ, also used invariance based on gender and found that both 
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the short version of the MTQ and the very short version of the MTQ (MTQ-6) were valid 

measuring tools in measuring MT.  

With the various issues surrounding the MT4 and the results of the latest studies, as 

stated above, we see that further testing is needed regarding the psychometric structure in 

language and cultural contexts other than the original. Different cultures and languages have 

different conceptions of MT. MT expression may vary between languages  (Pennebaker et al., 

2003). With this in mind, assessing the psychometric properties of an instrument translated 

beyond its original language is important to ensure that it is valid and reliable in measuring a 

broader population. For this reason, this study aims to evaluate the factor structure of the short 

version of the MTQ (MTQ-18 and MTQ-10) in the Indonesian context. In addition, the study 

also aims to test measurement invariance based on gender (male vs. female) and status (athlete 

vs. non-athlete). 

METHODS 

Participants 

Participants were recruited online and offline using the convenience sampling method. 

The researchers distributed the filling link to colleagues in several sports study programs and 

sports coaches to pass on to athletes or students. Through this method, 653 participants 

participated in this study. For the offline method, the researchers distributed the instrument 

to athletes from the Student Education and Training Center (PPLP) Papua, Indonesia. Through 

this method, 104 people participated. A total of 757 people participated in this study, but 47 

data had to be excluded after data screening due to careless responses and outliers. Therefore, 

the number of data analyzed further in this study is 710. There were 490 male participants 

(69.01%) and 220 (30.99%) female participants. Of these respondents, 476 (67.04%) athletes and 

234 (32.96%) non-athletes. The age range of participants was between 13 and 60 years, with a 

mean age value of 22.07 years and a standard deviation of 7.99.   

Data Collection Procedure 

This research procedure was approved by the Health Research Ethics Committee 

Cenderawasih University, Number 065/KEPK-FKM UC. All respondents were asked to 

provide informed consent before participating in this study. Thus, the data received and 

analyzed are data that the respondent has approved. The researchers began this research by 

applying for permission from the MTQ instrument developer. After receiving permission to 
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carry out language adaptation and testing in the Indonesian context, they handed over the 

original MTQ to two English language experts to translate into Indonesian. The results of this 

synthesis stage were then submitted to three sports psychology experts, all of whom have 

doctoral-level education. The three experts were asked to assess the suitability of the substance 

of each item in the Indonesian version of the MTQ with the original version. The results from 

the three experts were then synthesized and submitted to an Indonesian language expert to 

check the readability level of the Indonesian version of the MTQ. After that, the researchers 

tested the readability level on three athletes at the junior high school level, three athletes at the 

high school level, and three sports students. At this stage, respondents were asked to give a 

rating from number 1 (which means the sentence is very difficult to understand) to number 5 

(which means the sentence is very easy to understand) on each item in the Indonesian version 

of the MTQ. Items that receive an average score of 1 and 2 are considered to have a low 

readability level so improvements need to be made conversely, if the average item value is 

high then the item is considered to have a good readability level. They then submitted the final 

results of the Indonesian version of the MTQ instrument (MTQid) to a different English 

language expert from the initial stage to be translated back into the original language. After 

receiving the MTQid and MTQ back translation, the researchers then sent the two instruments 

to the MTQ developer to review and get input regarding the results of the language adaptation 

that had been done. After receiving input and being declared "OK" by the original developer, 

the researchers collected data from the Indonesian community. Data collection was carried out 

directly by researchers, and colleagues were asked for their help in distributing links to 

instrument testing to athletes or students. 

Data Collection Tools 

Mental Toughness Questionnaire (MTQ) 

The instruments tested and validated in this study were the MTQ-18 (e.g., Even when 

under considerable pressure I usually remain calm)(Dagnall et al., 2019) and the MTQ-10 (e.g., 

I generally feel in control)(Papageorgiou et al., 2018). MTQ was developed to reveal a person's 

mental toughness. MTQ-18 has a value of CFI = 0.900, SRMR = 0.055, and RMSEA = 0.059 

while MTQ-10 has a value of CFI = 0.950, SRMR = 0.037, and RMSEA = 0.055 (Dagnall et al., 

2019). Alternative answers in the MTQ are in the form of a five-point Likert scale, ranging from 

strongly disagree, disagree, neither agree nor disagree, agree to strongly agree (1-5)(Dagnall 

et al., 2019; Papageorgiou et al., 2018). In MTQ-18, there are 9 items whose scoring method is 



 Indonesian Version of the MTQ                                  Guntoro et al. 

   
   

Pamukkale J Sport Sci, 16(1), 208-228, 2025 
213 

reversed, namely item numbers 2, 3, 6, 8, 9, 11, 12, 16, and 17, while in MTQ-10, there are 4 

items, namely numbers 2, 3, 6, and 7. Initially, MTQ was viewed as multidimensional with 

dimensions known as 4/6C (Clough et al., 2002). However, in subsequent tests, the MTQ was 

considered more appropriate as unidimensional (Dagnall et al., 2019; Papageorgiou et al., 

2018). A high MTQ score indicates that a person's MT is also high and vice versa. 

Mental Toughness Index (MTI) 

The MTI was developed by Gucciardi et al., (2014) to measure athletes' mental 

toughness. It contains eight items (e.g., I can find a positive in most situations.) and has 

alternative answers in the form of a continuum ranging from 1 (False, 100% of the time) to 7 

(True, 100% of the time). The MTI has been adapted into Indonesian and has very good loading 

factor values (ǌ = .563 to .759) and excellent internal consistency reliability (CR = .864; ǂ = .862; 

Putra, Kurdi, et al., 2024). Apart from that, the Indonesian version of MTI (MTIid) also has 

very satisfactory fit values, namely CFI = .967, TLI = .954, GFI = .966, SRMR = .034, and RMSEA 

= .069 (Putra, Kurdi, et al., 2024). 

Psychological Performance Inventory-Alternative (PPI-A) 

The PPI-A, which was developed by Golby et al. (2007) and has been adapted into the 

Indonesian version, will be used (Putra, Sutoro, et al., 2024). PPI-A was developed to measure 

athletes' mental toughness. It consists of four sub-scales, namely determination (e.g., The goals 

I've set for myself as a player keep me working hard.), self-belief (e.g., I lost my confidence 

very quickly), positive cognition (e.g., I can clear interfering emotions quickly and regain my 

focus), and visualization (e.g., I visualize working through challenging situations before 

competition). The Indonesian version of the PPI-A consists of nine items with alternative 

answers in the form of a Likert scale, ranging from almost never, seldom, sometimes, often to 

almost always (1-5). In the Indonesian version, PPI-Aid has very good loading factor values 

(ǌ = .563 to .759) and internal consistency ǂ = .74 to 77. Apart from that, PPIid also has a very 

satisfactory fit value, namely CFI = .961; GFI = .969; TLI = .938; SRMR = .038; RMSEA = .057 

(Putra, Sutoro, et al., 2024). 

Athlete Psychological Strain Questionnaire (APSQ) 

The APSQ developed by (Rice et al., 2019) aims to look at a person's mental health, 

especially in the context of sports. The APSQ has three subscales, namely self-regulation 

difficulties (e.g., I was irritable, angry, or aggressive), performance concerns (e.g., I worried 
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about life after sport), and externalized coping (e.g., I needed alcohol or other substances to 

relax). The three sub-scales are translated into 10 statements with alternative answers in a 

Likert scale ranging from none of the time, a little of the time, some of the time, most of the 

time to all of the time (1 to 5). The APSQ has been adapted into Indonesian, and the Indonesian 

version of the APSQ (APSQid) has very good loading factor values (ǌ = .53 – .72) and internal 

consistency reliability including excellent (Z = .819; ǂ = .822; Putra, Rahayuni, et al., 2025). 

Apart from that, APSQid also has very satisfactory fit values, namely CFI = 0.950, TLI = 0.929, 

GFI = 0.959, SRMR = 0.044, RMSEA = 0.062 (Putra, Rahayuni, et al., 2025). 

Data Analysis 

Initial analysis was carried out to see the presence of careless responses and test 

normality. The normality test refers to the Skewness, Kurtosis, and Shapiro-Wilk values. After 

that, confirmatory factor analysis (CFA) was calculated using the maximum likelihood (ML) 

estimator. To assess the accuracy of the model tested (Indonesian version of MTQ), parameters 

such as chi-square (ǘ2), the comparative fit index (CFI), the Tucker-Lewis index (TLI), 

standardized root mean square residual (SRMR), and root mean squared error of 

approximation (RMSEA) was used. The following are the cut-off values used to assess model 

fit: CFI and TLI scores > .90 (Browne & Cudeck, 1992), SRMR scores � .07 (Bagozzi, 2010), and 

RMSEA scores � .08 (Browne & Cudeck, 1992). After the model was fit, the analysis continued 

looking at the factor loadings of each item in the MTQid in various samples. The factor loading 

criteria refer to the recommendations given by Comrey & Lee (1992); i.e., > .71 = excellent; > 

.63 = very good; > .55 = good; > .45 = fair; < .32 = poor). Reliability analysis was carried out to 

assess the internal consistency of the MT4id and the researchers used Cronbach's Alpha (ǂ), 

McDonald's omega (Z), and item-total correlation (rix). A multigroup CFA was conducted to 

explore four distinct types of measurement invariance across status (male vs. female; athlete 

vs. non-athlete; and age range of <18 vs. �18): configural, metric, scalar, and strict. In the 

configural invariance (M1), each group was allowed unrestricted estimation of all parameters. 

For the metric invariance (M2), the item factor loadings were equally constrained across 

groups. Scalar invariance (M3) involved constraining factor loadings and intercepts for all 

groups. In the strict invariance phase (M4), equality across groups was enforced for factor 

loadings, intercepts, and residual variances. Measurement invariance was considered not 

fulfilled if: ƦCFI � -.01, ƦRMSEA � .015 (Chen, 2007). Next, convergent validity was analyzed 

by correlating MTQid scores with MTI, PPI-A, and APSQ scores using Pearson's correlation 
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coefficient. It was hypothesized that the MTQid score would show a positive correlation with 

the MTI and PPI-A while the APSQ would have a negative correlation. The analysis in this 

research was carried out with the help of the JASP program version 0.18.1.0. 

RESULTS 

Initial and descriptive analysis 

Initial analysis was conducted for data screening purposes, such as careless responding 

and data normality. Univariate normality analysis shows that the data are normally 

distributed (Table 1) but multivariate analysis shows a value of S-W = .945 (p < .001) which 

indicates that the assumption of multivariate normality is not met. Therefore, CFA analysis on 

the maximum likelihood (ML) estimator was carried out with bootstrapping (600 

resamplings). 

Table 1 
Descriptive Result and Data Normality (n = 710) 

  i1 i2 i3 i4 i5 i6 i7 i8 i9 i10 i11 i12 i13 i14 i15 i16 i17 i18 MTQ 
M  2.96  3.88  3.90  3.28  2.78  4.02  4.09  3.62  2.46  2.46  2.60  4.40  3.25  2.74  2.95  3.09  4.25  3.40  63.48  

SD  1.16  .936  .85  1.17  1.14  1.08  .93  .955  1.08  1.16  1.15  .81  1.06  1.14  1.11  1.11  .79  1.35  7.26  

Sk  .19  -.60  -.43  -.19  .26  -.93  -.99  -.26  .52  .47  .44  -1.23  -.27  .291  .12  .01  -.81  -.39  -.08  

Kr  -.79  .05  -.11  -.83  -.62  .17  .89  -.32  -.191  -.60  -.44  .90  -.30  -.63  -.62  -.58  .24  -.97  -.38  

S-W  .91  .86  .86  .91  .91  .81  .82  .89  .89  .89  .90  .73  .904  .91  .91  .91  .80  .88  .99  

Min  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  42.00  

Max  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  83.00  
 
Note: i = item number; M = Mean; SD = Standard deviation; Sk = Skewness; Kr = Kurtosis; S-W = Shapiro-Wilk; 
Min = Minimum; Max = Maximum 

Confirmatory Factor Analysis 

Confirmatory Factor Analysis (CFA) on two MTQ models (MTQ-18 and MTQ-10) 

showed that the model accuracy was not satisfactory (Table 2). The CFI, TLI, RMSEA, and 

SRMR values were far from being recommended. Apart from that, the results of the analysis 

also showed that nine items in the MTQ-18 and MTQ-10 had factor loadings below 0.32 (Table 

3). On the other hand, items in MTQ-10 whose factor loading threshold is acceptable (ǌ � 0.32) 

are also part of MTQ-18. Therefore, the researchers collected items with a factor loading � 0.32, 

with nine total items. The results of the CFA analysis on these nine items showed that the 

model did not fit (CFI = 0.779, TLI = 0.706, RMSEA = 0.120, and SRMR = 0.073). Therefore, the 

researchers carried out revisions by removing items with low factor loadings. After removing 

three items from the properties, the research results showed that the model was better and 

entered marginal fit. Considering that the model was still marginally fit, a covariance 

correlation was carried out based on the modification index (MI) value. The final results show 
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that the Indonesian version of the MTQ with six items has a value of CFI = .983, TLI = .969, 

RMSEA = .052, and SRMR = .024, which indicates a very satisfactory model fit (Table 2). The 

factor loading value is relatively high (Figure 1). 

Table 2 
Measurement Models of MTQ-18 and MTQ-10, and Revision of the Indonesian Version of 
Short MTQ 

Model df ǘ2 CFI TLI RMSEA [90%CI] SRMR 

MTQ-18       
Unidimensional (1) 135 1288.770 .510 .445 .110 [.104 - .115] .105 
MTQ-10       

Unidimensional (2) 35 331.452 .721 .642 .109 [.099 - .120] .081 

MTQ Indonesia (MTQid-6)       

Unidimensional (3) 8 23.363 .983 .969 .052 [.028 - .077] .024 

Note. df = degrees of freedom; ǘ2 = chi-square; CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = 
root mean square error of approximation; CI = confidence interval; SRMR = standardized root mean residual 

Table 3  
Factor Loading MTQ-18 and MTQ-10 

No. Item MTQ-18 MTQ-10 
Std. Error p ǌ Std. Error p ǌ 

i1 0.044 < .001 0.595 0.045 < .001 0.629 

i2 0.040 < .001 0.344 0.040 < .001 0.357 

i3 0.037 < .001 0.352 0.037 < .001 0.378 

i4 0.045 < .001 0.560 0.047 < .001 0.540 

i5 0.043 < .001 0.649 0.044 < .001 0.697 

i6 0.047 < .001 0.202 0.047 < .001 0.166 

i7 0.041 0.696 0.017    

i8 0.041 < .001 0.230 0.042 < .001 0.288 

i9 0.045 < .001 0.307    

I10 0.046 < .001 0.479 0.047 < .001 0.493 

i11 0.049 < .001 0.188    

i12 0.035 < .001 0.288    

i13 0.045 0.394 -0.036 0.046 0.655 0.019 

i14 0.045 < .001 0.568    

i15 0.043 < .001 0.616 0.045 < .001 0.522 

i16 0.046 < .001 0.310    

i17 0.034 < .001 0.365    

i18 0.057 0.001 -0.136    
Note. Std. = Standard; p = p-value; ǌ = loading factors  
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Invariance analysis 

Multi-group CFA was performed to investigate measurement invariance based on 

gender differences (males vs. females) and status (athletes vs. non-athletes). Invariance testing 

uses four levels of measurement invariance: configural, metric, scalar, and strict.  The results 

of measurement invariance based on gender show that there is measurement invariance at 

configural, metric, and scalar (ƦCFI � -.01, ƦRMSEA � .015). At the same time, at the strict 

level, the value obtained is greater than the threshold used so that it can be stated that at the 

strict level, there is no measurement invariance (Table 4). For invariance based on athlete vs. 

athlete status, non-athletes were found to have measurement invariance at the configural and 

metric levels, while for the scalar level, it was found to be ƦCFI = -.012 (ƦCFI � -.01) and 

ƦRMSEA = 0.004 (ƦRMSEA � .015). In other words, the invariance results are based on athlete 

vs. athlete groups; non-athlete occurs only at the configural and metric levels, while at the 

scalar and strict levels, the invariance is not fulfilled (Table 4). The same thing was found from 

the invariance analysis based on age (<18 vs. �18), namely that there was measurement 

invariance at the configural and metric levels, while for the scalar, it was found that ƦCFI = -

0.018 (ƦCFI � -.01) and ƦRMSEA = 0.010 (ƦRMSEA � .015). In other words, invariance results 

based on age (<18 vs. �18) occur only at the configural and metric levels, while at the scalar 

and strict levels, the invariance is not fulfilled (Table 4). 

Figure 1 
MTQid-6 Unidimensional Model and Magnitude of Loading Factors 
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Table 4 
Summary of Invariance Analysis by Gender, Athlete, and Age 

Group and  
Invariance Level 

Model fit Model comparison 
                 CFI RMSEA Ʀ&), Ʀ506(A 

Gender (male vs. female)     
Configural (M1) 0.980 0.058 - - 
Metric (M2) 0.978 0.053 -0.002 -0.005 
Scalar (M3) 0.968 0.057 -0.010 0.004 
Strict (M4) 0.955 0.060 -0.013 0.003 
Athlete (athlete vs. Non-athlete)     
Configural (M1) 0.963 0.078 - - 
Metric (M2) 0.963 0.068 0.000 -0.010 
Scalar (M3) 0.951 0.070 -0.012 0.002 
Strict (M4) 0.949 0.064 -0.002 -0.006 
Age (<18 vs. �18)     
Configural (M1) 0.976 0.063 - - 
Metric (M2) 0.975 0.056 0.001 -0.007 
Scalar (M3) 0.957 0.066 -0.018 0.010 
Strict (M4) 0.957 0.059 0.000 -0.007 

Validity and Reliability MTQid-6 

Convergent validity analysis was carried out by correlating MTQid-6 scores with MTI, 

APSQ, and PPI-A, namely instruments that measure the construct of mental toughness. 

Convergent validity is achieved when a significant correlation exists between MTQid-6 with 

MTI, APSQ, and PPI-A. The results of the analysis indicate that there is a significant positive 

correlation between MTQid-6 and MTI (r = .234, p < .001; Table 4). The same thing was found 

with the APSQ: the value obtained was r = -.539, p < .001. MTQid-6 is statistically significant 

with all factors in the APSQ. The correlation between MTQid-6 and PPI-A shows a significant 

positive correlation (r = .224, p < .001). Only the visualization factor is not significant, while 

the other three factors in the PPI-A have significant correlation values (p < .001). These results 

indicate a correlation among the Indonesian version of the MTQ (MTQid-6) with the MTI, 

APSQ, and PPI-A. In other words, the convergent validity of MTQid-6 has been achieved. 

These results strengthen the findings in the CFA, which show that the loading factor value for 

each item in the Indonesian version of the MTQ ranges from .50 to .74, or in the fair to excellent 

category (Table 5).  

The reliability test results using internal consistency with Cronbach's Alpha and 

McDonald's Omega, respectively, found scores of ǂ = .762, and Z = .763  (Table 5). The item-

total correlation coefficient value is also quite high. This indicates that MTQid-6 is reliable.
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Table 5 
Factor Loading, Internal Consistency, and Convergent Validity 

Item ǌ rix ǂ Z 1 2 3 4 5 6 7 8 9 10 11 
i1 .64 .684 

.762 .763 

i4 .53 .639 

i5 .74 .738 

i10 .52 .620 

i14 .50 .678 

i15 .53 .694 

MTQid (1) - 

MTI (2) .234** - 

SR (3) -.466** -.396** - 

Per (4) -.524** -.266** .632** - 

EC (5) -.287** -.254** .434** .479** - 

APSQ (6) -.539** -.375** .880** .890** .668** - 

Det (7) .153** .463** -.231** -.145 -.163** -.218** - 

SB (8) .246** .430** -.331** -.241 -.175** -.314** .485** - 

PC (9) .242** .479** -.290** -.194 -.066 -.246** .478** .562** - 

Vis (10) .048 .435** -.168** -.055 -.076* -.124** .499** .460** .490** - 

PPI-A (11) .224** .574** -.325** .203** -.145** -.286** .760** .786** .836** .767** - 

Note. i = item number; ǌ = loading factors; rix = item-total correlation; ǂ = Cronbach’s Alpha; Z = McDonald’s omega; SR = self-regulation; Per = performance; EC = external 
coping; Det = determinant; SB = self-belief; PC = positive cognition; Vis = visualization; *p < .05; **p < .001   
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DISCUSSION 

This study seeks to evaluate the factor structure of the short versions of the MTQ 

(MTQ-18 and MTQ-10) in the Indonesian context and test measurement invariance based on 

gender (male vs. female) and status (athlete vs. non-athlete). The results showed that the 

unidimensional model tested in MTQ-18 and MTQ-10 did not fit. Therefore, a revision was 

carried out by removing items that had low loading factor values. The results of the revised 

Indonesian version showed that the model was better than the previous one, although it was 

still in the marginal fit category. Therefore, modifications were carried out by carrying out 

covariance correlation, and the modification results for MTQid-6 found model robustness 

indices at CFI = .983, TLI = .969, RMSEA = .052, and SRMR = .024. These results indicate that 

the MTQid-6 unidimensional model is very satisfactory. The results found in this study are 

different from those found in previous studies (Dagnall et al., 2019; Papageorgiou et al., 2018), 

which showed that the MTQ-18 and MTQ-10 were suitable models. However, regarding 

whether MTQ is more appropriate as multidimensional or unidimensional, the results of this 

study are in line with previous studies which found MTQ to be a unidimensional model 

(Dagnall et al., 2019; Papageorgiou et al., 2018).  

In terms of psychometric structure, the results of this study confirm previous studies 

which indicate that the 4/6Cs theoretical model that underlies the preparation of the MTQ is 

one of the issues in the psychometric properties of the MTQ and this is in line with what was 

found by Gucciardi et al., (2012) when testing the MTQ. In addition, research conducted by 

Birch et al. (2017) also strengthens previous findings, showing that the 4/6Cs model is less 

suitable for measuring MT in student-athletes. The research involved samples of athletes and 

students. Another similar study also revealed that the 4/6Cs theoretical model in elite athletes 

obtained poor fit data (Vaughan et al., 2018). With these facts, the findings in this study 

relatively find the same thing regarding the psychometric structure of the MTQ, namely that 

there are weaknesses in it so the model tends not to fit. 

The reduction of the items in the MTQid to six items shows that only these six items 

have factor loading values in the Indonesian version. For items with a value of less than .32, 

the researchers removed them from the MTQid property. This follows the rule of thumb that 

it can still be acceptable (Comrey & Lee, 1992). A loading factor value above .32 indicates that 

the item is statistically significant in measuring the latent variable. This study identified nine 

items with a loading factor of less than .32 in the MTQid, namely item numbers 6, 7, 8, 9, 11, 

12, 13, 16  and 18. Even though the nine items have been removed from the MTQid property, 
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the model is not yet fit, so three other items that have low loading factors, namely items 

number 2, 3, and 17, have been removed. even though it still fits marginally. It can be seen that 

the items are unfavorable and need to be reversed in scoring (Dagnall et al., 2019; 

Papageorgiou et al., 2018). None succeeded in having a high value, so all unfavorable items in 

the MTQid were excluded.  

Referring to the classification of loading factor values from Comrey & Lee (1992), it can 

be stated that the Indonesian version of MTQ very short (MTQid-6) has a category range 

between good to very good. What was found in this study is in line with the findings of 

Kawabata et al. (2021), which shows that the very short MTQ (VS-MTQ) or 6-item version has 

a high loading factor value. However, if Kawabata and colleagues  (2021) excluded reverse 

score items in the VS-MTQ because there were potential wording effects (Wang et al., 2015), 

this study did not do this, and the item exclusion relied on the loading factor value. Based on 

the loading factor values, the results of this study seem to find the same thing as Kawabata et 

al. (2021). Namely, unfavorable items do not pass the expected loading factor threshold (ǌ � 

.50). In other words, unfavorable items should be excluded from the model in this study. The 

above validity is strengthened by convergent validity results, which show that MTQid-6 has 

a significant correlation with MTI, PPI-A, and APSQ (p < .001). 

  The results of the MTQid-6 invariance test using the criteria from Chen (2007) (ƦCFI 

� -.01, ƦRMSEA � .015) can be stated that there is measurement invariance at the configural, 

metric, and scalar levels, while at the strict level, there is no measurement invariance. By 

referring to the criteria above, the results of this study are in line with previous studies that 

tested MTQ invariance and found that there was no significant reduction in model fit at the 

configural, metric, and scalar levels (Dagnall et al., 2019; Vaughan et al., 2018). In other words, 

this study confirms previous findings examining the MTQ. However, whereas previous 

studies only used gender groups (male vs. female), this study not only analyzed gender 

differences but also conducted analyses based on status (athlete vs. non-athlete groups) and 

age (<18 vs. �18).   

The reliability analysis results show the values ǂ = .762, Z = .763, and rix = .620 to .738. 

This indicates that the reliability of MTQid-6 is good. These results confirm the findings in the 

short version of the MT4, which shows that the reliability of the MT4 found a value of ǂ = .77 

(Papageorgiou et al., 2018). The MTQ reliability value, which is not very different, is also 

reported at .70 (Gucciardi et al., 2013). However, some researchers find the MTQ reliability 
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value above .80 (see, for example, Dagnall et al., 2019; Vaughan et al., 2018). Thus, the 

reliability of the MTQid-6 confirms the MTQ test results in studies.  

In general, this research shows the importance of assessing the psychometric properties 

of an instrument translated into Indonesian to ensure that the measuring tool is valid and 

reliable for the target population. This study has carried out language and cultural adaptations 

by involving linguists and sports psychologists to address issues related to cultural and 

linguistic differences (Geisinger, 1994), connotations and expressions (Andayani et al., 2020), 

as well as linguistic gaps (Gjersing et al., 2010) that could weaken the validity of the scale 

(Denovan et al., 2021) have been strictly bypassed. Thus, the results of the evaluation of the 

MTQ factor structure found that MTQid-6 in the Indonesian context was considered valid and 

reliable for measuring MT in Indonesia, in athletes and non-athletes, and in males and females. 

 Limitations 

Even though this study has attempted to carry out language adaptation and rigorous 

testing of psychometric properties and carry out invariance in two different groups (males vs. 

females; athletes vs. non-athletes), whereas previous studies only carried out invariance based 

on gender (Dagnall et al., 2019; Vaughan et al., 2018), but we consider there are three 

limitations to this study. First, although the athlete subjects involved were relatively large, this 

study did not classify athlete levels (e.g.: regional, national, and international). Second, the 

subject's age was not analyzed in more depthby classifying it between teenagers and adults. 

Third, this study only focuses on measuring mental-related dimensions and does not relate 

them to other constructs, for example, happiness in life (Dagnall et al., 2019; Wandik et al., 

2024), grit and hardiness (Denovan et al., 2021), stress, depression and burnout (Kawabata et 

al., 2021; Gerber et al., 2018), religiosity and anxiety (Guntoro & Putra, 2022), physical capacity 

(Guntoro et al., 2023) and other psychological dimensions so that more in-depth analysis can 

be carried out such as structural equation modeling (SEM). By linking it with other variables 

and using SEM, it will be possible to explore more deeply the reliability of the MTQid-6 

instrument and its contribution to the other constructs being investigated. 

CONCLUSION  

This study provides new insight concerning evaluating the short version MTQ factor 

structure (MTQ-18 and MTQ-10). Testing MTQ in the Indonesian context found a more concise 

MTQ, namely MTQ version 6 (MTQid-6). The MTQid-6 model fits the data and has good 

validity and reliability, so the MTQid-6 can be used to measure MT in athletes and non-
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athletes, both men and women in Indonesia. Using valid and reliable measuring instruments 

to reveal MT, studies on MT, especially in Indonesia, will have more reliable data and results.  

Based on these findings, we recommend that future studies consider the classification 

of athlete levels (e.g., regional, national, and international) and age levels (adolescents and 

adults) so that they can be analyzed in more depth regarding these categories. In addition, 

linking it with other relevant variables can be done to find more comprehensive results 

regarding the validity of MTQid-6 as an MT measurement tool for athletes and non-athletes 

in Indonesia. 

PRACTICAL IMPLICATIONS 

By successfully carrying out a psychometric structure evaluation of the short version 

of the MTQ, the researchers recommend trainers, students, and the public who want to study 

MT use the MTQid-6 as a data collection instrument. In addition, MTQid-6 can be used by 

practitioners in Indonesia to detect early MT conditions (athletes and non-athletes, males and 

females), which can then be used as initial information to provide support and improve the 

quality of MT. In other words, studies related to MT in Indonesia, either experimental, for 

example, providing MT training programs (Sutoro et al., 2023) or descriptive, can use MTQid-

6 as a tool to measure the MT of research subjects. 
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 This study aimed to evaluate the return to sport and anxiety in athletes 

with anterior cruciate ligament injury. It was conducted using an 

exploratory sequential mixed design in mixed methods research. In the 

first phase of the study, 185 athletes (87 women and 98 men) with 

anterior cruciate ligament injuries were included in the quantitative 

dimension. In the qualitative dimension, semi-structured interviews 

were conducted with 18 athletes. In the quantitative and qualitative 

findings obtained, significant differences were obtained in terms of the 

return to sport and anxiety states of athletes with an anterior cruciate 

ligament injury in terms of the branch, league level, duration of return to 

sport, and age variables. 4ualitative findings were used to support the 

results obtained from quantitative data. At this point, in the qualitative 

findings, the anxiety experienced by the athletes was very high. They 

emphasized that the change in the league level did not affect the process 

of return to sport. It was reported that athletes feared re-injury on return 

and were concerned that they would not be able to return to their 

previous performance. In other results related to qualitative findings, the 

importance of positive social support and physiotherapy support for 

injured athletes was emphasized. In their opinions about psychological 

support during the injury process, it was stated that psychological 

support is important for athletes in this process and that support should 

be obtained from expert sports psychologists, especially if needed. 
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INTRODUCTION 

Physical damage is caused by sports injuries, and psychological damage is suffered by 

injured athletes. Psychologically, sports injuries can seriously affect the athlete and hinder 

their abilities. The physical aspect of sports injuries is usually dealt with, while the 

psychological dimension is often left to the background. The psychology of the athlete's return 

to sport after injury is thought to be important, and at this point, research on the psychology 

of injury has begun (Brewer, 2009). 

This research in the field of injury psychology has been conducted on athletes with 

different injuries and levels of play. It is seen that the psychological states of athletes during 

and after the injury process are examined. The theoretical foundations in this field emerged 

from the stress injury model created by Anderson and Williams. This model defines stress 

level as an important dimension of sports injuries. The relationship between stress in athletes' 

lives and injury rate has been discussed (Anderson & Williams, 1988). Stress is an important 

antecedent to injury and plays an important role in post-injury responses, rehabilitation, and 

return to sport. Athlete’s psychological responses to injury, such as depression, suicidal 

ideation, anxiety, disordered eating and substance abuse, can trigger mental health problems. 

Athletes see seeking help in this process as a sign of weakness. Athletes feel that while they 

are trying to overcome physical problems, they should also be able to overcome psychological 

barriers. Injury is a process that has psychological as well as physical effects (Putukian, 2016). 

In the field of injury psychology, research has been conducted on athletes who have suffered 

many different types of injuries. It is known that anterior cruciate ligament injury is the most 

common type of injury encountered by athletes. Returning to sport after anterior cruciate 

ligament injury is a concern for athletes because the healing process is difficult and prolonged. 

Ardern et al.'s (2014) study reported that the main reasons athletes with anterior cruciate 

ligament injury could not return to sports were lack of confidence in the knee and fear of re-

injury. Psychological readiness for return to sport supports return to sport before anterior 

cruciate ligament injury. It is important to understand the relationship between psychological 

factors and return to sport. It is important for the athlete to participate in physical 

rehabilitation after surgery and to have a good knee so that the athlete can return to sport. It 

is hypothesized that factors such as the cause, severity, type of injury, age, gender, ethnicity, 

and socioeconomic status of the athlete indirectly affect the return to sport. It is also 

emphasized that psychological factors have a significant impact on early recovery after 

anterior cruciate ligament injury (Clare et al., 2015). 



 Psychosocial Assessment of Injured Athletes           7XrJXW, &aYNa\War & .RcaHNüL 

  
Pamukkale J Sport Sci, 16(1), 229-252, 2025 

231 

The study aimed to examine in depth the return to sport and anxiety experienced by 

Turkish athletes during the injury process. The reason for the need for such a study is that 

there is no research on the anxiety and return to sports of injured Turkish athletes after injury. 

In this study, the data collection process was primarily carried out with quantitative research 

methods. Then, qualitative interviews were conducted to examine the research findings in 

more depth.  

In this direction, whether there is a difference in terms of gender, time of return to 

sport, and level of play in terms of return to sport and anxiety status of injured athletes was 

examined primarily by quantitative method. Then, the results obtained from quantitative 

findings were aimed to be supported by qualitative research questions. In the study, the 

psychological conditions experienced by male and female athletes who are active in sports at 

different levels and in different branches in the process of returning to sports were examined. 

METHODS 

Research Design 

The research design is an exploratory sequential mixed design, one of the mixed 

methods research designs. The purpose of using this design in the research is to explain the 

relationships between quantitative data in-depth with qualitative data.  In the literature, the 

notation of exploratory sequential mixed design is NIC o nit (Creswell & Clark, 2020). The 

exploratory sequential mixed design is a useful design when qualitative data are needed to 

explain quantitative significant or surprising results. This study aimed to quantitatively 

examine the relationship between anxiety and return to sport in athletes with anterior cruciate 

ligament injury according to various variables. It is to reveal the reasons for the results 

obtained with the quantitative method in depth with qualitative ways. Therefore, exploratory 

sequential design was utilized. The research design, study group, data collection tools, 

collection, and analysis of data are presented separately for the quantitative and qualitative 

dimensions of the research. 

4XDQWLWDWLYH�'LPHQVLRQ�RI�WKH�5HVHDUFK 

Participants 

The study population consisted of handball, volleyball, soccer, and basketball players 

with anterior cruciate ligament injuries living in different cities of Turkey. In the research, 

simple random method, one of the probability-based sampling methods was used (Creswell, 

2020). Within the teams, 186 athletes (n=87 females, n=98 males) who had an anterior cruciate 
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ligament injury and returned to sports who voluntarily wanted to participate in the study 

participated in the study.  

A total of 186 athletes with anterior cruciate ligament injuries, including 66 from the 

football branch, 44 from the volleyball branch, 38 from the basketball branch, and 37 from the 

handball branch, took part in the study. Among these athletes, 33 athletes at the Super League 

level, 39 at the 1st League level, 56 at the 2nd League level, and 57 at the Amateur League level 

participated. 53 athletes returned to sport between 1-6 months, 99 athletes who returned 

between 7-12 months, and 32 athletes who returned over 12 months. 

4XDQWLWDWLYH�'DWD�&ROOHFWLRQ�7RROV 

The Return to Sport Scale (Webster et al., 2008) and the Sports Injury Anxiety Scale 

(Rex & Metzler., 2016) were used as data collection tools to evaluate athletes' return to sport 

and anxiety status with anterior cruciate ligament injury.  

9DOLGLW\�DQG�5HOLDELOLW\ 

Cronbach's Alpha value was found to be .84 in the reliability analysis of the Return to 

Sport After Anterior Cruciate Ligament Injury Scale. As a result of validity analyses, KMO and 

Bartlett's values were examined. As a result of Bartlett's test, p = 0.00 (<0.05) was found, and 

it was accepted that there was a relationship between the variables. KMO value was found to 

be .89 

Reliability Analysis of Sports Injury Anxiety Scale Cronbach's Alpha value was found 

as .76. Confirmatory factor analysis was applied to check the structural validity of the anxiety 

scale. As a result of Bartlett's test, P = 0.00 (<0.05) was found, and it was accepted that there 

was a relationship between the variables. Kaiser Meyer Olkin (KMO) value was found as .82. 

It can be stated that both scales are valid and reliable.  

4XDQWLWDWLYH�'DWD�$QDO\VLV 

 The quantitative data collection process started on 11.03.2021 and was completed on 

28.02.2022. Approval for the study was obtained from Anadolu University Scientific Research 

Publication Ethics Committee with Ethics Committee Decision No. 1/6 dated 31.03.2021. 

 Since competitions and training were suspended due to the Covid-19 pandemic, the 

scale application and qualitative interviews were conducted online. Confirmation of voluntary 

participation was obtained from each athlete, and the athletes were informed that they could 

leave the study at any time. IBM SPSS Statistics 26 package program and JASP 2021 program 

were used to analyze the research data. Normality analyses were conducted to determine 
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whether the data collected in the study were suitable for parametric or nonparametric tests. 

At this stage, skewness, kurtosis, Kolmogrov Smirnov values (for samples of 30 and above) 

and histograms of the data were examined. Parametric tests (Independent sample t-test, 

Anova and Manova) were applied to normally distributed data. Posthoc analyses were 

performed to determine the differences between the groups. 

4XDOLWDWLYH�'LPHQVLRQ�RI�WKH�5HVHDUFK 

The qualitative dimension of this study, which was conducted with an exploratory 

sequential mixed method design, was aimed to reveal the opinions of athletes who had 

anterior cruciate ligament injuries about their return to sports and anxiety after injury. 

Participants 

Participant information in the qualitative dimension of the study varied in terms of 

gender, branch, league levels, psychological support, time of injury, and age of the injury. A 

total of 18 athletes, five women and 13 men, participated in semi-structured interviews. The 

study included three volleyballs, three handball, seven soccer, and five basketball branches. 

Considering the status of receiving psychological support, seven athletes received 

psychological support in this process. 

4XDOLWDWLYH�'DWD�&ROOHFWLRQ�7RRO�DQG�3URFHVV 

In qualitative data for the research, the semi-structured interview technique developed 

with evaluations of the data from the quantitative dimension was utilized. In preparing the 

semi-structured interview questions of the research, the findings that emerged after the 

analysis of the quantitative data and the literature on the subject were evaluated.  The 

interview questions prepared by the researcher were reviewed with three faculty members 

who are experts in the field, and the interview questions were finalized. Pilot interviews were 

conducted with four athletes, reflecting the characteristics of the study group. As a result of 

the analysis of these interviews, some questions were reorganized. The updated interview 

questions were again shared with three expert instructors, and the interview form was 

finalized after the relevant feedback was received. The four pilot athletes interviewed were 

not included in the analysis. During the qualitative data collection process, appointments were 

made with the participants, and the interviews were conducted between September 28, 2022, 

and October 21, 2022, according to the determined interview schedule. Interviews ranged from 

approximately 17 minutes to a maximum of 55 minutes. 
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$QDO\]LQJ�4XDOLWDWLYH�'DWD 

A content analysis technique was used to analyze the study's qualitative data. Content 

analysis is defined as categorizing the data into categories by coding for an in-depth 

understanding of the data obtained by conducting interviews with people who voluntarily 

participated in the research and creating themes and sub-themes by revealing the relationships 

between these categories (Patton, 2002; Saldana, 2022). The data were coded by dividing them 

into the smallest meaningful parts within the scope of content analysis, then categories were 

created with these codes, and themes were reached by organizing the categories. The third 

researcher proceeded with the same process. Inter-coder reliability was ensured by comparing 

the coding, categories, and themes of the two researchers at the last stage. In this study, which 

utilized an exploratory sequential design, qualitative data were analyzed after quantitative 

data analysis. 4uantitative and qualitative data were associated, evaluated, and interpreted. 

RESULTS 

In this section, the research findings are presented in accordance with the research 

problems. For this purpose, the findings obtained from quantitative data are presented first, 

followed by those obtained from qualitative data. Finally, quantitative and qualitative data 

were correlated and presented as a whole. 

)LQGLQJV�RQ�4XDQWLWDWLYH�'LPHQVLRQ 

The study presented analyses related to the quantitative dimension of return to sport 

and anxiety. The independent sample t-test, conducted according to the gender variable given 

in Table 1, determined that there was no significant difference in the return to sport status of 

female and male athletes with anterior cruciate ligament injury (p >.05). 

Table 1 
Independent Sample T-Test of Anterior Cruciate Ligament Injury Return to Sport According 
to Gender Variable 

Injury Return to 
Sport Scale 

Gender n ࢄഥ Ss t p 

Female 87 64.32 25.89 -1.802 .073 
Male 98 71.48 27.88 -1.810 

According to the results of the ANOVA test presented in Table 2, p <.05 significant 

difference was found in the analysis of the Return to Sport Scale in terms of branch, league 

level, duration (intensity) of return to sport, and age variables. In the post hoc analyses 

conducted to determine the differences between the groups, when the differences in the 

branches were examined, differences were found in football-volleyball branches, volleyball-
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basketball branches, and volleyball-handball branches. When the differences at the league 

level were analyzed, differences were found between Super League - amateur league, 1st 

league- amateur league, 2nd league- 1st league. When the differences were analyzed in terms 

of the duration of return to sports, differences were found between (1-6) months- 12 months 

and over and (7-12) months- (1-6) months. When the differences in the age variable were 

analyzed, a difference was found between 26-30 years of age and 31 years of age. 

Table 2 
One-Way Analysis of Variance (ANOVA) Test of Anterior Cruciate Ligament Injury Return to 
Sport According to Branch, League Level, and Return to Sport Time and Age Variables 

ACL Scale n ࢄഥ Ss F p 

Branch 

Football 66 70.44 25.62 

5.865 .001* 
Volleyball 44 54.02 29.01 
Basketball 38 74.55 24.02 
Handball 37 74.11 25.37 

League Level 

Super League 33 74.94 22.13 

7.719 .001* 
1st League 40 80.85 23.53 
2nd League 56 63.23 24.43 

Amateur League 56 58.70 30.13 

Return to Sport 
Duration 

1-6 month 53 77.66 24.82 
4.899 .008
 7-12 month 100 64.88 27.42 

12 months � 32 62.41 26.62 

Age 

15-20 age 32 70.72 32.65 
 
 

2.770 

 
 

.043
 

21-26 age 54 67.96 25.05 
26-30 age 48 75.17 28.70 
31 yaü � 31 60.00 22.09 

Note. 
: p<0.05 

As a result of the independent sample t-test given in Table 3, significant differences 

(p<.05) were found in the sub-dimensions of suffering anxiety and loss of social support of the 

Sports Injury Anxiety Scale of female and male athletes who had anterior cruciate ligament 

injuries. 

Table 3 
Independent Sample T-Test of Sports Injury Anxiety Status of Athletes with Anterior 
Cruciate Ligament Injury According to Gender Variable 

Anxiety Scale Sub Dimensions Gender n ࢄഥ Ss t p 

Anxiety of losing talent Female 87 6.67 2.59 .032 .974 
Male 98 6.65 3.07 

Anxiety about being perceived 
as weak 

Female 87 4.78 2.06 -1.567 .119 
Male 98 5.32 2.51 

Anxiety of suffering Female 87 10.93 2.77 2.159 .032
 
Male 98 10.03 2.88 

Anxiety of disappointment Female 87 8.13 3.78 .649 .517 
Male 98 7.78 3.56 

Loss of social support Female 98 6.13 3.06 -3.254 .001* 
Male 87 7.81 3.84 

Anxiety of re-injury Female 87 13.67 3.62 1.086 .279 
Male 98 13.05 4.03 

Note. 
: p<0.05 



 Psychosocial Assessment of Injured Athletes           7XrJXW, &aYNa\War & .RcaHNüL 

  
Pamukkale J Sport Sci, 16(1), 229-252, 2025 

236 

According to the results of the MANOVA test presented in Table 4, a significant 

difference (p <0.05) was found in the sub-dimensions of anxiety of losing ability and anxiety 

of losing social support in terms of the branch variable of sports injury anxiety status of 

athletes who had anterior cruciate ligament injury. In the post-hoc analyses conducted to 

determine the differences between the groups, a difference was found in football-handball and 

volleyball-handball branches in the sub-dimensions of anxiety about losing one's ability. In 

the sub-dimensions of losing social support, differences were found in football-volleyball, 

football-basketball, and football-handball branches.   

There was no significant difference (p !0.05) in the sub-dimensions of sports injury 

anxiety in terms of the league-level variable of the sports injury anxiety status of athletes with 

anterior cruciate ligament injury. A significant difference (p <0.05) was found in the sub-

dimensions of pain anxiety, disappointment anxiety, and re-injury anxiety in terms of the time 

of return to sports in terms of the sports injury anxiety status of athletes with anterior cruciate 

ligament injury. In the post hoc analyses conducted to determine the differences between the 

groups, a difference was found between 1-6 months and 7-12 months in the sub-dimensions 

of anxiety about losing one's ability. There was a difference between 1-6 months and 7-12 

months and between 7-12 months and 12 months and above in disappointment anxiety. There 

was a difference between 1-6 months and 7-12 months in the re-injury anxiety sub-dimension. 

A significant difference (p <0.05) was found in the sub-dimensions of anxiety about being 

perceived as weak and losing social support in terms of age variable in the sports injury 

anxiety status of athletes with anterior cruciate ligament injury. In the post hoc analyses 

conducted to determine the differences between the groups, a difference was found between 

the ages 21-26 and 26-30 in the anxiety of being perceived as weak and between the ages 21-

26 and 26-30 in the sub-dimension of losing social support. 

Table 4 
 Multiple Analysis of Variance (MANOVA) Test of Sports Injury Anxiety Status of Athletes 
with Anterior Cruciate Ligament Injury According to Branch, League Level, Return to Sports, 
and Age Variables 

Sport Injury Anxiety Scale Sub-Dimensions Pillai’s Trace ࡲ sd p 

Branch Anxiety of losing talent 

.28 

4.482 

3 

.005* 
Anxiety about being perceived as weak .105 .957 
Anxiety of suffering 1.366 .255 
Anxiety of disappointment 1782 .152 
Loss of social support 9.101 .001* 
Anxiety of re-injury .437 .727 

Note. 
: p <0.05 
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Table 4 (Continued) 

Sport Injury Anxiety Scale Sub-Dimensions Pillai’s Trace ࡲ sd p 

League Level Anxiety of losing talent 

.86 

2.173 

3 

.093 
Anxiety about being perceived as weak .396 .756 
Anxiety of suffering 1.204 .310 
Anxiety of disappointment .360 .782 
Loss of social support .675 .568 
Anxiety of re-injury .905 .440 

Return to Sport 
Duration 

Anxiety of losing talent 

.13 

2.856 

2 

.060 
Anxiety about being perceived as weak 1.373 .256 
Anxiety of suffering 3.081 .048
 
Anxiety of disappointment 4.485 .013
 
Loss of social support 2.442 .090 
Anxiety of re-injury 8.689 .001* 

Age Anxiety of losing talent 

.15 

.660 

3 

.578 
Anxiety about being perceived as weak 3.708 .013
 
Anxiety of suffering 2.470 .063 
Anxiety of disappointment 2.427 .067 
Loss of social support 3.483 .017
 
Anxiety of re-injury 2.208 .089 

Note. 
: p <0.05 

)LQGLQJV�RQ�4XDOLWDWLYH�'LPHQVLRQ 

The findings related to the qualitative dimension were formed as a result of semi-

structured interviews with injured athletes. As a result of the analysis of the data obtained 

from these interviews, the findings were presented under seven themes. These themes are; 

o Injury-anxiety relationship 

o Injury and its relationship with league-level 

o Return to sports process and injury 

o Social support and injury 

o Assessment of psychological support in injury 

o Coping techniques and injury relationship 

o Benefits of injury 

The opinions of the injured athletes about the relationship between injury and anxiety are 

categorized in terms of category and code in Table 5. According to the results, the anxiety they 

experienced during the injury process was expressed under two categories: Cognitive anxiety 

and situational anxiety. In these categories, athletes frequently stated that they experienced 

anxiety and fear during and after the injury. 
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Table 5 
Injured Athletes' Views on The Relationship Between Injury and Anxiety. 

Theme Category Code f Opinions 

Relationship 
between 

Injury and 
Anxiety 

 
Cognitive 
Anxiety 

Anxiety and Fear 
Failure to perform at the 

same level 
Re-injury anxiety 
Failure to return 

Lack of confidence 

19 
13 
 
9 
5 
4 

3DUWLFLSDQW�9�
V�YLHZV��
,�ZDV�VFDUHG��,�ZDV�YHU\�VFDUHG��
ZKHQ�,�ZDV�LQMXUHG��LW�GLGQ
W�VHHP�VR�GLIILFXOW��,�GLGQ
W�
WKLQN�LW�ZDV�VRPHWKLQJ�WKDW�FRXOGQ
W�EH�VROYHG��EXW�,�ZDV�
YHU\� VFDUHG� EHFDXVH� ,� FRXOGQ
W� XVH� DQ\WKLQJ� LQ� WKH�
FKRLFH�RI�VXUJHU\��,�ZDV�ZRUULHG��,�ZDV�YHU\�VFDUHG�
 

 50 

Situational 
Anxiety 

The Covid-19 process 
Walking with a stick 

Physiotherapy process 
(separate from the team) 
Anxiety about the Future 

Surgery 

4 
 
4 
 
4 
 
4 
 
4 

3DUWLFLSDQW� )�
V� YLHZV�� 
WKH� WKLQJ� WKDW� DIIHFWHG� PH�
SV\FKRORJLFDOO\� WKH�PRVW�ZDV�ZDONLQJ�ZLWK� D� VWLFN���� ,�
IHOW�DV�LI�SHRSOH
V�H\HV�ZHUH�DOZD\V�RQ�PH��ZKLFK�PDGH�
PH�SV\FKRORJLFDOO\�YHU\� ORZ�
�7KH�SDQGHPLF�ZDV� DOVR�
FRQWLQXLQJ�GXULQJ�WKH�SHULRG�ZKHQ�,�KDG�VXUJHU\��,�ZDV�
FRPSOHWHO\� DW� KRPH� EHFDXVH� WKH� SDQGHPLF� ZDV�
FRQWLQXLQJ��VR�WKH�QHJDWLYLWLHV�RI�VWD\LQJ�DW�KRPH ZHUH�
UHIOHFWHG�� WKDW� LV�� LW� KDG� QHJDWLYH� HIIHFWV� RQ� P\�
psychology. 

 16 

Three different categories were formed in the opinions of injured athletes about their 

current level of play and their ability to reach the same level on their return and are presented 

in Table 6. The categories were concerns about returning to sport after injury, lost 

opportunities, and positive perspective. It was found that the athletes' concerns about 

returning to the league level were related to whether they could reach their previous 

performance. Therefore, athletes preferred to play in the same or a lower league. 

Table 6 
Injured Athletes' Opinions About the League Level 

Theme Category Code f Opinions 

Relationship 
with injury 
and league 

level 

Concerns 
about return 

Concerns about achieving 
previous performance 9 

+�
V�YLHZV�ZHUH�DV�IROORZV��
<RX�NQRZ��ZLOO�,�EH�DEOH�WR�
SURYLGH�WKH�ROG�SHUIRUPDQFH�EHFDXVH�ZKHQ�\RX�KDYH�D�OHJ��
HYHQ�\RXU�UXQQLQJ�LV�DIIHFWHG�DQG�LW�LV�YHU\�GLIILFXOW�WR�
UHFRYHU�DJDLQ��,�WKRXJKW��RI�FRXUVH��,�WKRXJKW�LI�LW�ZRXOG�

QRW�EH�OLNH�EHIRUH���
 

Preference to stay in the 
same league or lower 

league 
7 

Playing in lower leagues 
due to fear 5 

 21 

+�
V�YLHZV��
$W�WKH�VDPH�WLPH��,�DP�D�QDWLRQDO�DWKOHWH��VR�
LW�ZDV�HYHQ�PRUH�GLIILFXOW�IRU�PH��ZLOO�,�HYHU�PDNH�WKH�

national team again? Lost 
opportunities 

Not included in the 
national team 5 

Replacement by another 
player 2 

Financial decline 2 

 9  

Positive 
outlook 

 
I knew I'd get my old 

performance back 
9 

+�
V�RSLQLRQ��
EHLQJ�DZDUH�RI�WKHVH�WKLQJV��VXFK�DV�
ZRUNLQJ�FRQWLQXRXVO\�LQ�WKH�RII-season, created 

DZDUHQHVV��VR�,�ZDV�QRW�ZRUULHG�WKDW�,�ZRXOG�QRW�EH�DEOH�
WR�UHWXUQ�DJDLQ��EHFDXVH�ZKHQ�,�UHWXUQHG��,�UHWXUQHG�ZHOO��

LW�ZDV�FRPSOHWHO\�JRQH�IURP�P\�PLQG�
 
 9  
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In Table 7, four different categories were formed about how injured athletes stayed 

away from sports. These categories were expressed as emotional reactions, physical reactions, 

return process, and time of injury in returning to sport after injury. It was stated that the 

athletes did not have much concern about the time of return to sports after the injury and 

whether the time was long or short was psychologically very long, but that this process was 

not psychologically very easy. It was emphasized that the time and age they experienced the 

injury were important. 

In Table 8, the importance of support during the injury process was emphasized many 

times by the athletes. In this sense, it is of great importance that the club, coach, teammates 

and social environment support the athlete in this process. In this direction, the opinions 

received from the athletes were defined in three different categories: positive social support, 

physiotherapy support and its importance and lack of support. 

Table 7 
Injured Athletes' Opinions About the Period They Stayed Away From Sports 

Theme Category Code f Opinions 

 
 
 
 
 
 
 
 
 
 

Return to 
sport and 

injury 

Emotional 
responses 

Fear of experiencing the 
same processes again 

Staying away from sports 
Crying 

Desire to quit 
Feeling alone 

8 
 

6 
4 
3 
2 

9�
V� YLHZV�� 
���,� PHDQ�� ,� ZDV� FU\LQJ� LQ� WKH� URRP�
HYHU\�QLJKW��P\�IULHQGV�ZHUH�WKHUH��WKH\�ZHUH�JRLQJ�
DZD\�DQG�,�ZDV�EHLQJ�WUHDWHG��VR�,�ZDQWHG�WR�TXLW��,�
GLGQ
W�ZDQW�WR�JR�WKURXJK�WKLV�DJDLQ�DQG�JR�WKURXJK�
the same things again. 

 23  

Physical 
responses 

Pain 
Ache 

Trying to be cautious and 
controlled 

Crutch walking 

10 
9 
6 
 

2 

)�
V�YLHZV��
����,�FRXOG�ZDON�DV�PXFK�DV�SRVVLEOH�ZLWK�
FUXWFKHV�� SV\FKRORJLFDOO\� LW� ZDV� UHDOO\� D� YHU\�
difficult process for me'. 

 27  

Return process 

Time is not important to 
make healthy returns 

Prolonged duration has 
affected 

The effect of being at the 
beginning or end of the 

season 

12 
 

5 
 

1 

3DUWLFLSDQW� %��
V� YLHZV� DUH� DV� IROORZV�� 
���QR�� WKH�
ULJKW�WLPH�LV�WKH�ULJKW�SODFH��EH�FDUHIXO��there is no 
QHHG�WR�UXVK��,�DOZD\V�DFWHG�LQ�D�PRWLYDWLRQ��,�DOZD\V�
DFWHG�LQ�DQWLFLSDWLRQ�RI�WKH�ULJKW�PRPHQW��,�KDG�WR�
 

 18  

 When the injury 
occurred 

Injury at an early age made 
recovery easy. 

Injury at a young age had a 
negative effect 

Age has no effect 
Muscles are in the 

developmental stage and 
cannot be fully diagnosed 

9 
 

6 
 

4 
 

2 

3DUWLFLSDQW�+�
V�YLHZV��
,�ZDV�YHU\�\RXQJ��'RFWRUV�
ZHUH�DOZD\V�VD\LQJ�WKDW�WKH�JURZWK�RI�\RXU�KHLJKW�
ZRXOG�EH�VRPHWKLQJ�� LW�PLJKW�VWRS��\RX�NQRZ��\RX�
are too \RXQJ��WKH�SK\VLFDO�VWUXFWXUH�RI�WKH�ERG\�LV�
QRW�IXOO\�HVWDEOLVKHG�
 

 21  
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In Table 9, seven of the 18 injured athletes received psychological support before or 

during this process and continued during the injury process. Three athletes stated that they 

received support from a sports psychologist and that this support was beneficial and 

contributed positively to the athlete's return. Four athletes received psychiatric support; 

however, it was observed that it was not as effective as a sports psychologist. At this point, it 

is thought that sports psychologists are seriously important for athletes. It is thought that 

supporting athletes psychologically and physically will enable them to realize the return to 

sport in a healthier way. 

In the category given in Table 10, it was stated that some coping practices were 

performed mentally during the recovery process of injured athletes and that these were 

beneficial. 

Table 8 
Injured Athletes' Views on the Support They Received During Their Return to Sport 

Theme Category Code f Opinions 

Social 
support and 

injury 

Positive social 
support 

Giving or receiving 
support from the 

injured athlete 
Family-friends support 

Teammate support 
Coaching support 

Social Support 
Psychologically relaxed 

24 
 
 

15 
 

12 
11 
 

11 

)�
V�RSLQLRQ�� 
7KH�VXSSRUW�RI�P\�FRDFKHV�ZKR�NQHZ�
PH�ZDV�SRVLWLYH��WKH\�WUHDWHG�PH�DV�LI�,�KDG�QHYHU�FRPH�
EDFN�IURP�LQMXU\����P\�IDPLO\�DQG�IULHQGV�KDYH�DOZD\V�
supported me in this process...' 
 
3DUWLFLSDQW�)�
V�RSLQLRQ�LV�DV�IROORZV��
,I�LW�ZDVQ
W�IRU�
P\� IDPLO\�� ,� ZRXOGQ
W� KDYH� UHWXUQHG� DQ\ZD\��
especially my mother...' 

 73  

Physiotherapy 
support 

Physiotherapy is very 
important 

Physiotherapist support 

14 
 
 

10 

3DUWLFLSDQW�)��
V�YLHZV��
,�GRQ
W�WKLQN�LW�LV�SRVVLEOH�
WR� UHWXUQ� ZLWKRXW� D� SK\VLRWKHUDSLVW�� HYHQ� LI� \RX�
UHWXUQ��WKHUH�LV�D�YHU\�KLJK�FKDQFH�RI�UH-LQMXU\���
 

 24  

Lack of support 

Negotiate low contracts 
with the club 

I never got any support 
from my coach 

Being seen as injured 
and deficient 

6 
 
 
 

2 
 
 

2 

9�
V�YLHZV��
LQMXUHG����LQMXUHG�DQG�LQMXUHG����ZLWK�DQ�
H\H��)RU�H[DPSOH��ZKHQ�D�WHDP�FDOOHG�PH�DQG�WROG�PH�
the SULFH��EXW�\RX�ZHUH�LQMXUHG�ODVW�\HDU��\RX�ZHUH�
ZRXQGHG��VR�WKH\�ORRNHG�DW�PH�OLNH�WKLV�LV�WRR�PXFK��
,� VDZ� P\VHOI� LQDGHTXDWH�� ,� PHDQ� ,� VDZ� P\VHOI�
LQFRPSOHWH��\RX�NQRZ��WKLV�LV�D�EDG�WKLQJ��\RX�JHW�D�
VWLJPD��\RX�DUH�DOUHDG\�LQMXUHG�� 

 10  
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Table 9 
Injured Athletes' Views on Psychological Support 

Theme Category Code f Opinions 

 
 
 
 

Assessment of 
psychological 

support in 
injury 

Importance of 
psychological 
support and 
reasons for 

seeking support 

Support is important 
and must be received 

Due to Covid-19 
Feeling alone and 

incomplete 
Because of anxiety 

Frustration and fear 
Anger 

14 
 
1 
1 
 
1 
1 
1 

3DUWLFLSDQW�9�
V�YLHZV��
,W�ZDV�D�JUHDW�UHOLHI��,�PHDQ�
LW�ZDV�WKH�ILUVW�WLPH�,�KDG�H[SHULHQFHG�VRPHWKLQJ�OLNH�
WKLV��LW�ZDV�P\�ILUVW�LQMXU\�DQG�DV�,�VDLG��,�WKRXJKW�LW�
ZRXOG�QHYHU�KDSSHQ� WR�PH��P\� UHWXUQ� WR� WKH� ILHOG�
ZDV� TXLFNHU�� WKDQNV� WR� P\� SV\FKRORJLVW�� ,� WKLQN� ,�
UHFRYHUHG�ZLWK�KHU�KHOS�
 

 19  

Psychological 
support needs 

I did not receive support 
If my club had 

psychological support, I 
would take it 

To be taken when 
needed 

9 
 
5 
 
 
 
4 

)�
V�YLHZV��
,�ZRXOG�GHILQLWHO\�UHFRPPHQG�LW����VRPH�
SHRSOH�PD\�QRW�QHHG�LW��IRU�H[DPSOH��,�GLGQ
W�QHHG�LW�
DW�DOO�WKH�ILUVW�WLPH��EXW�LW�GHSHQGV�RQ�WKH�VLWXDWLRQ�
of the person at that moment, if there is a GRXEW�RU�
IHDU��,�WKLQN�WKH\�VKRXOG�GHILQLWHO\�WDNH�LW�
 

 18  

Practices with 
psychologist 

Imagination 
Video monitoring 

Try to think positive 

3 
1 
1 

9�
V�RSLQLRQ�LV�DV�IROORZV��
���KH�VXSSRUWHG�PH�D�ORW�
ZLWK�YLGHRV�VKRZLQJ�KRZ�WKH�DWKOHWH�ZDV�LQMXUHG�DQG�
KRZ�KH�FDPH�EDFN��RU�ZKHQ�DQ�DWKOHWH�FRXOG�QRW�GR�
VRPHWKLQJ�� KH� VXSSRUWHG� PH� D� ORW� ZLWK� YLGHRV�
VKRZLQJ� WKDW� KH� FRXOG� GR� LW� ZLWK� PRUH� WKDQ� RQH�
WKRXJKW�RU�ZLOOLQJO\
 

 5  

Table 10 
Athletes' Opinions on Coping Techniques for Injury 

Theme Category Code f Opinions 

Coping 

techniques and 

injury 

relationship 

Coping with 

injury practices 

Talking to yourself 

Video monitoring 

Imagination 

Stopping thinking 

Staying away 

Positive thinking 

Goal setting 

10 

10 

10 

4 

2 

1 

2 

3DUWLFLSDQW�+�
V�YLHZV��
,�ZRXOG�GHILQLWHO\�GUHDP�

DERXW� LW��<RX�NQRZ�� ,�ZRXOG�FRPH�EDFN�DJDLQ�� ,�

ZRXOG�SOD\�DW�WKLV�OHYHO�DJDLQ��HYHQ�KLJKHU�WKDQ�

WKLV� OHYHO�� DQG� ,� ZRXOG� DOZD\V� WKLQN� DERXW� WKH�

PDWFKHV�,�SOD\HG�ZHOO�ZKLOH�,�ZDV�VOHHSLQJ� 

 39  

DISCUSSION 

In the results related to quantitative and qualitative findings, a significant difference (p 

<0.05) was found in the sub-dimensions of anxiety of losing ability and anxiety of losing social 

support in terms of the branch variable in sports injury anxiety states. 4ualitative findings: In 

the feedback received about the psychological state of injured athletes, it was determined that 

the anxiety experienced by the athletes was very high. They stated that athletes from all 

branches experience anxiety and fear in this process, especially anxiety about reaching their 

old performance/losing their ability, anxiety about re-injury, anxiety about not being able to 

return, and lack of confidence in their knee and themselves when they return (Table 5). It is 
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seen that the qualitative research findings at this point support the results obtained with the 

quantitative method. It is seen that similar studies conducted in the literature support these 

results. 

When quantitative studies are examined in the literature, Kabak and delik (2022) 

examined the differences between injury anxiety in terms of the branch variable of sports 

injury anxiety in terms of team and individual sports branches. They found a significant 

difference in the sub-dimensions of the sports injury anxiety scale. In their research findings, 

Saki and dankaya (2022) found that there was a low level of positive relationship between the 

sub-dimensions of sports injury anxiety level of soccer players. In the research findings of 

Ünver et al. (2020), when the sports injury anxiety scores of athletes were compared according 

to branches, a significant difference was found in the sub-dimensions of the sports injury 

anxiety scale. Tanyeri (2019) examined the differences between branches and injury anxiety 

and found a significant difference in the sub-dimension of 'disappointment anxiety'. 

In qualitative research findings; Russel et al. (2024) suggest that re-injury anxiety and 

perceived ability limitations are psychological constructs that differ between those who return 

to sport and those who do not, and therefore, may be points of intervention to increase the 

probability of return to sport. Aydoğan et al. (2022) stated that athletes who experienced 

serious sports injuries felt blamed, impatience, perceiving the injury as serious, fear of not 

being able to show the same performance, and pressure to return to training. ûahin and 

Türksoy (2017) examined the opinions of football players with anterior cruciate ligament 

injury about the feelings, thoughts, and behaviors they experienced during the treatment 

process; it was revealed that the athletes were generally anxious, impatient, and impetuous 

about recovery, feared re-injury in this process and performed some movements 

uncontrollably with this fear. Tomalski (2013) reported that athletes experience fear of re-

injury and have concerns about reaching their previous performance. Tjong et al. (2013) stated 

that athletes who returned to sports experienced fear upon returning; however, as they 

struggled with this fear, they gained self-confidence, and these fears decreased. 

In the results related to quantitative and qualitative findings (Table 2 and Table 4), no 

significant difference (p !0.05) was found in the sub-dimensions of sports injury anxiety in 

terms of the league-level variable. In the athletes' opinions about the league-level, it was 

determined that there were concerns about whether they would be able to reach their former 

performance again (Table 6). It was stated that the athletes were not concerned about whether 

there was a change in the league level. Concerns were expressed about missing opportunities 

with the national team or being replaced by other players. It is seen that qualitative findings 
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support the quantitative findings. It was found that the change in the league level of the 

athletes did not differ. 

Similar quantitative studies supporting these results in the literature are as follows: 

Piussi et al. (2022) found that depression symptoms were more severe in professional athletes 

compared to recreational athletes. There was no difference in anxiety symptoms between 

professional and amateur athletes. Kayhan et al. (2019) did not find a statistical difference 

between injury anxiety levels in female athletes according to the analyses conducted according 

to sports levels (amateur-professional). In this case, it was stated that there was no difference 

in the injury anxiety of female athletes whether they were doing sports at amateur or 

professional level. 

As for qualitative research, Trainor (2018) stated that athletes have concerns about 

losing and regaining their abilities. Athletes reported feeling guilty about being away from 

their team and felt pressure to prove themselves and regain their pre-injury skills when they 

returned to the sport. Tjong et al. (2013) defined those who could not return to pre-injury 

sports level as delayers and unconfident. Athletes who returned to their pre-injury activity 

levels reported being self-motivated, competitive, team-oriented, and self-aware. Evans et al. 

(2012) identified the replacement of semi-professional and professional team athletes by other 

players after injury as a stressor. 

In the results related to quantitative and qualitative findings, a significant difference 

(p<0.05) was found in the sub-dimensions of suffering, disappointment and re-injury anxiety 

regarding the duration of return to sports. A significant difference (p <.05) was found in terms 

of branch, league level, and duration (severity) of return to sports (Tables 2 and 4). The athletes 

stated that they experienced fear of experiencing the same processes again, pain and suffering, 

and anxiety of re-injury in the process of returning to sports. It was stated that it is important 

to make a healthy return rather than a long or short period in the process of returning to sports. 

It was also emphasized that the time of injury is important in return (Table 7). The studies 

supporting these results in the literature are as follows; 

4uantitative studies supporting these results in the literature are as follows: Injury 

severity is associated with increased stress and anxiety. Considering the psychological status 

of injury-prone athletes (4uan et al., 2025). Güler (2022) found that there was a relationship 

between the duration of injury and the sub-dimensions of injury anxiety. It was found that 

'anxiety about losing social support' and 'anxiety about re-injury' increased in those with a 

longer duration of injury. Alshetıwı (2022) found that the level of anxiety in athletes with 

injury histories differed significantly, and the duration of injury was one of the factors that 
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increased this level of anxiety. Namlı and Buzdağlı (2020) found a statistically significant 

difference in the sub-dimensions of 'anxiety of disappointment' and 'anxiety of losing social 

support' in the duration of staying away from sports after injury. Williams (2019) found a 

statistically significant difference in the anxiety experienced between athletes less than 3 

months away from sports and those with 3 months or more. It has been found that the longer 

an athlete is unable to participate in their sport, the more stress and anxiety they are likely to 

experience. 

As for qualitative research; Clement et al. (2015) stated that the fear of injury increases 

in direct proportion to the length of time athletes stay away from sports. Athletes stated that 

they were concerned about the time to return to sport. Evans et al. (2012) found that the 

severity of the injury and the loss of time during the injury process affect the demands on the 

athlete during and after the injury process. Missed opportunities, important competitions, and 

games at the onset of injury are the most important stressors for athletes. At the same time, the 

inability to sign a contract due to the injury coinciding with the contract time and the 

uncertainty about it was defined as the stress factor that affected the athlete the most in this 

process. According to Podlog and Eklund (2009), athletes' time pressure and constraints to 

return to specific competitions and competitions affect their goals and expectations during the 

injury process. 

In the qualitative findings, the importance of positive social support and 

physiotherapy support in this process was emphasized in the opinions received from the 

athletes about the relationship between social support and injury. It was emphasized that 

receiving or giving support from an injured person or the support of the social environment 

and the coach is important in returning (Table 8). The studies supporting these findings in the 

literature are as follows; 

Yao et al. (2025) stated that the athletes did not receive social support from their clubs 

during the injury process and this situation led to insecurity. The importance of providing 

psychological support to athletes in this process was emphasized. Trainor (2018) stated that it 

would benefit athletes to receive social support from people who have had previous injuries 

and experience. They stated that social support can be meaningful and valuable as it comes 

from people with similar experiences. Clement et al. (2015) stated that injured athletes seek 

social support from important people in this process, especially from their coaches. It was 

emphasized that social support is necessary and important in recovery. Podlog et al. (2015) 

emphasized that athletes need support to increase their confidence in social support during 
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the injury process and to eliminate their concerns about the injury and that this support is 

important. 

In the results related to qualitative findings, according to the opinions obtained from 

the evaluations related to psychological support in injury, it was stated that psychological 

support is important for athletes in this process and that support should be obtained from 

expert sports psychologists in case of need (Table 9). It has been stated that in addition to the 

athlete's physically healthy return, psychologically healthy return can be ensured with such 

support. The studies supporting these findings in the literature are as follows; 

Truong et al. (2025) It has been emphasized that social support strategies and 

therapeutic applications will positively affect the motivation of athletes after sports-related 

knee injuries. Tranaeus et al. (2024) rehabilitation process may affect the cognitive, emotional, 

and behavioral reactions of the athlete. Social support, awareness, acceptance-based practices, 

and cognitive-behavior-based intervention programs reduce negative reactions and contribute 

positively to the return process. Afacan and Demir (2022) conducted a study with Turkish 

professional athletes at the Turkish Super League level. They found that soccer players need 

psychosocial (mental) support in areas such as concentration, motivation, self-confidence, and 

fear. According to Brewer (2009), psychological interventions can contribute to the prevention 

of sports injuries. Stress management and social support interventions were found to be 

effective in reducing the occurrence of sports injuries. Psychological interventions, 

biofeedback, relaxation/dreaming, goal setting, self-talk, relaxation, imagery, and goal setting 

have been applied to treat injured athletes. 

In the results related to qualitative findings, according to the opinions about coping 

during the injury process, it was stated that some coping techniques (self-talk, imagination, 

watching videos, etc.) that athletes apply to themselves to cope with the injury in this process 

are beneficial in the recovery process (Table 10). The studies supporting these findings in the 

literature are as follows; 

It is recommended to apply psychological techniques known as motor imagery in this 

process to reduce the loss of strength and anxiety of re-injury in athletes with acute injury and 

for the healthy development of the athlete (Mc Neil et al.,2025 & Liu et al.,2024). Estepp (2013) 

found that athletes most frequently use goal setting, communication, and time management. 

In Maddison's (2006) study, it was reported that athletes who participated in a stress 

management intervention lost less time due to injury at the end of the season than athletes 

who did not participate. It supports the suggestion that a stress management program is 

effective in preventing further time lost due to injury for athletes with a risky injury profile. 
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Cassidy (2006) suggests that athletes should be referred to a sports psychology counselor who 

is knowledgeable in relaxation techniques, imagery techniques and cognitive restructuring. 

Noh (2005) believes that identifying coping strategies is beneficial for reducing stress. 

CONCLUSION  

As a result of this research, the psychological conditions experienced by injured 

athletes after injury were analyzed with quantitative and qualitative methods. In line with the 

data and opinions received from the athletes, it was emphasized that the injury process 

negatively affects the athlete both physically and psychologically. With both quantitative and 

qualitative data, it was determined that athletes at all levels (Super League, 1st League, 2nd 

League, and amateur League) need psychological support. 

At this point, scientific studies have shown that athletes should receive some 

psychological support as well as physical support in this process. In this process, it should not 

be ignored that the athlete needs to return to sports healthily. It is recommended that the 

athlete, physiotherapist, and coach communicate together during the injury process. The 

physiotherapist has great importance in supporting and motivating the athlete. Another 

person who is effective and important in this process is the athlete's coach. The more support 

the coach provides to the athlete in this process, the more it will positively affect their return 

to sport. The coach should be aware of this issue and, if necessary, seek support from experts 

in the field of sports psychology. King et al. (2023) The most important role that coaches play 

during rehabilitation is to provide social support to the injured athlete. 

If the athlete needs it, getting support from a sports psychologist in this process is 

recommended. This has been the opinion of some athletes. I needed psychological support 

during the injury process, but I could not get it. The athlete must be mentally ready to return 

to sport. Newton et al. (2024) When the rehabilitation process is carried out with sports 

psychology specialists, it can make the athlete's rehabilitation process more comfortable. For 

an athlete who has suffered an anterior cruciate ligament injury, the re-injury anxiety affects 

the return to sport, so it is important to follow up on these processes for return. Anxiety, fear, 

or psychological concerns experienced by athletes should be evaluated (Grinberg, 2023).  

As a result, psychologically supporting and motivating the injured athlete will help to 

speed up his/her comeback process. The attitudes and behaviors of the family, friends, social 

environment, physiotherapist, and coach will ensure that the athlete's return process will be 

positive. 
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PRACTICAL IMPLICATIONS 

Maddison (2006) stated that stress management interventions are adequate to prevent 

time loss in injury. Forsdyke (2020) stated that athletes with more social support spend the 

rehabilitation process with less anxiety and have more self-confidence in returning to sport. 

Brewer et al, (1991) stated that practices such as relaxation, imagery, self-talk, goal setting are 

useful in the rehabilitation process. It is argued that psychological skill applications may be 

beneficial in injury rehabilitation (Scherzer et al., 2001., Brewer, 2009). It is recommended that 

coaches support this process, a social support network should be provided before the season, 

and relaxation, imagery, and cognitive studies should be carried out with a sports psychologist 

(Cassidy, 2006). It is seen that the results of our research support these findings in some 

respects.    

In addition to physical follow-up of athletes after injury, psychological follow-up is 

recommended. Especially after severe injury, the athletes expressed that they experienced 

serious anxiety in the process of returning to sports. In this process, the support of the coach 

and club managers is important. Again, the support of teammates and family is important for 

athletes' return process. It will take a certain amount of time for the athlete to regain self-

confidence, so it should not be forgotten that the athlete needs support in this process. The 

athlete may feel that he/she is not valued by the club, or he/she is worried about returning to 

his/her old career. Club managers should make the athlete feel their support. If the club or the 

athlete has the opportunity, getting support from a sports psychologist in this process is 

strongly recommended. 
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 Foam rolling has emerged as one of the most popular recovery methods 

in recent years. This study aims to evaluate the effects of foam rolling on 

the recovery process and various performance parameters in athletes 

and healthy active individuals. This research is a systematic review that 

analyzes randomized controlled trials published in English between 

January 2014 and March 2024, accessed through electronic databases 

such as PubMed, Scopus, and EBSCO SportDiscuss with Full Text. The 

keywords used in the search include “foam rolling,” “foam roller,” 

“foam rolling massage,” and “myofascial release.” The Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines were utilized to guide the research process and the 

preparation of the report. According to the inclusion and exclusion 

criteria, 14 articles were included in this review. The findings suggest 

that foam rolling accelerates recovery after injuries, facilitates the overall 

recovery process, and generally enhances performance. On the other 

hand, there is no definitive evidence indicating adverse effects on 

performance. Foam rolling may help mitigate declines in muscle 

performance, particularly in terms of physical attributes such as 

strength, power, and agility, and reduce perceived pain and effort 

following intense exercise. However, due to the heterogeneity of the 

study samples, further research focusing specifically on sports-related 

applications is recommended. 
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INTRODUCTION 

The health benefits of physical activity are well established. However, intense exercise 

can lead to immediate and delayed physiological changes, placing significant stress on the 

musculoskeletal system and resulting in muscle fatigue, reduced mobility, and exercise-

induced muscle damage (Harrison et al., 2024). Exercise-induced muscle damage is 

characterized by increased muscle soreness, impaired muscle function, and loss of strength 

(Jiaming & Rahimi, 2021). Particularly in sports that require high technical demands and 

repetitive movements, effective management of the recovery process after training and 

competition is crucial. Various recovery methods used in this process are broadly classified 

into active and passive recovery strategies (Bishop et al., 2008). 

Among active recovery methods, dynamic stretching, massage, electrical stimulation, 

cold-water immersion, low-intensity aerobic exercises, sauna, whole-body cryotherapy, and 

foam rolling (FR) techniques are commonly utilized (Dutta et al., 2023; Rahimi et al., 2020; Rey 

et al., 2019). FR is a widely used active recovery method, particularly among athletes, aiming 

to reduce muscle stiffness, enhance range of motion (ROM), and alleviate muscle tension by 

applying pressure to soft tissue (Jo et al., 2018; Konrad et al., 2022). Recent research suggests 

that FR not only accelerates recovery but also improves key physical performance parameters 

such as ROM, muscle strength, flexibility, agility, and jump performance (MacDonald et al., 

2014; Nakamura et al., 2021). 

By utilizing body weight, FR facilitates the release of muscle tension. Athletes roll a 

firm foam cylinder back and forth over their muscles, applying pressure to soft tissues 

(Beardsley & Škarabot, 2015). Due to their shapes and sizes, foam rollers allow for covering a 

large surface area while applying appropriate pressure. Variations such as spiked, knobbed, 

and vibrating foam rollers are believed to provide more sensitive and deeper effects (Michalak 

et al., 2024). Although comprehensive studies on the effectiveness and precise mechanisms of 

FR are lacking, various morphological and physiological mechanisms may contribute to 

accelerated recovery (Aboodarda et al., 2015). 

The physiological mechanisms underlying FR’s role in recovery are multifaceted. FR is 

believed to enhance blood circulation in muscle tissue, facilitating the removal of metabolic 

waste and increasing oxygen supply (Okamoto et al., 2014). Additionally, it has been 

suggested that FR improves proprioception and neuromuscular function, contributing to 

enhanced muscle performance. Furthermore, FR has been reported to increase 
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parasympathetic nervous system activity, promoting muscle relaxation and reducing 

perceived muscle soreness (Beardsley & Škarabot, 2015). Recent studies indicate that FR 

reduces arterial stiffness and improves vascular function, potentially accelerating muscle 

repair and recovery (Kiyono et al., 2020). 

The use of FR in post-exercise recovery has gained increasing popularity among 

athletes. Studies have investigated its effectiveness in team sports (e.g., soccer, basketball), 

endurance sports (e.g., long-distance running, cycling), and strength-based disciplines (e.g., 

weightlifting, CrossFit). However, there are conflicting findings in the literature regarding the 

effectiveness of FR in different sports. Recent studies have demonstrated the positive effects 

of FR on performance parameters, including range of motion (ROM), muscle pain, and 

strength. A study investigating the acute effect of foam rolling on eccentrically induced muscle 

damage showed that a 90-second foam rolling (FR) session, applied 48 hours after exercise, 

significantly reduced muscle soreness and improved muscle strength (Nakamura et al., 2021). 

Similarly, another recently study stressed that FR not only reduced muscle pain but also 

improved joint proprioception and decreased strength loss after eccentric exercises (Naderi et 

al., 2020). MacDonald et al., (2014) reported that FR performed after exercise-induced muscle 

damage (EIMD) increased knee joint ROM compared to a control group. Likewise, FR applied 

to the hamstring muscles significantly increased ankle joint ROM (Halperin et al., 2014). 

Another study demonstrated significant improvements in muscle performance tests, 

including power, speed, strength, and agility, when FR was incorporated into a warm-up 

protocol (Peacock et al., 2014). Romero Moraleda et al., (2017) observed that maximum 

voluntary contraction in the rectus femoris muscle improved following FR treatment 

compared to manual therapy techniques such as neurodynamic mobilization. A review by 

Wiewelhove et al. (2019) reported a trend toward improved sprint performance following FR. 

Conversely, some contradictory findings were present in previously scientific studies. 

MacDonald et al., (2013) found no beneficial effects on muscle performance when measuring 

maximum voluntary contraction. A study involving twenty-six healthy college students found 

no effect of FR on isometric strength compared to plank exercises (Healey et al., 2013). A study 

by Halperin et al. (2014) found no significant differences between FR and static stretching as 

recovery tools. Recovery from high-intensity exercise is crucial for regaining previous 

performance levels. A review of the current literature reveals the positive effects of FR on 

maintaining physical performance and perceived levels. 
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Due to the contradictory findings in the current literature and the limited number of 

randomized controlled trials examining the effects on athletes and healthy active individuals, 

it is essential to examine variables such as application duration, intensity, and methodological 

differences in more detail to better understand the role of FR in different sports. This situation 

necessitates a further systematic review of the effect of FR. 

In this context, the present systematic review aims to evaluate the effects of FR on 

recovery processes and various physical performance parameters, including muscle strength, 

range of motion (ROM), agility, flexibility, and jumping performance, in athletes and 

physically active individuals. In this review, "performance" refers specifically to measurable 

physical attributes such as muscle strength, range of motion (ROM), flexibility, agility, and 

jump performance. These components were selected based on the most commonly reported 

outcome measures across the included randomized controlled trials. A comprehensive review 

of the current literature findings and an examination of the role of FR in recovery may provide 

valuable insights for its application in sports science. 

METHODS 

Study Design 

A systematic review was conducted to discuss the findings of studies examining the 

effects of foam rolling (FR) on athletes and healthy active individuals, and to establish a 

fundamental guide for using foam rolling as a recovery strategy in athletes. This study was 

carried out in accordance with the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines (Moher et al., 2015). A schematic representation of the 

systematic review is shown in Figure 1. Ethical approval was not required for this study. 

Search Strategy 

This present study is a systematic review conducted by searching electronic databases 

(PubMed, Scopus, Ebsco SPORTDiscuss with Full Text) for English randomized controlled 

studies from January 2014 to March 2024. Keywords such as “foam rolling,” “foam roller,” 

“foam rolling massage,” and “myofascial release” were used in the review. Boolean search 

principles (e.g., “foam rolling OR foam roller AND sport OR performance OR exercise”) were 

applied. Articles related to athletes' recovery processes and performance were screened, and 

full-text articles were evaluated based on inclusion criteria for sampling. 
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Study Selection 

The data were evaluated outlined in the PRISMA guidelines (Figure 1), in accordance 

with the inclusion criteria. The selection of studies was based on the following inclusion and 

exclusion criteria; i) Inclusion Criteria: The present systematic review included randomized 

controlled trials that investigated any combination of treatments involving foam rolling (FR) 

on athletes (e.g., foam rolling combined with stretching) or trials that included another 

treatment as a control condition (e.g., stretching). Studies involving active, healthy individuals 

who did not specifically identify as athletes were also included. There were no restrictions 

regarding gender, ethnicity, or race. Only studies published in the last ten years, in English, 

and conducted as randomized controlled trials were included. Additionally, studies had to 

include at least one common outcome measurement, which was determined as “jump-power 

performance”; ii) Exclusion Criteria: Studies published more than ten years ago, those not 

written in English, non-randomized controlled trials, reviews, book chapters, conference 

abstracts, studies not conducted on athletes, studies involving individuals with chronic 

illnesses, studies for which full text could not be accessed, articles with mismatched titles and 

abstracts, and duplicated articles were excluded. Studies that did not assess the common 

outcome measurement were also excluded. 

Figure 1 
PRISMA Flow Diagram of the study (Moher et al., 2015) 
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Data Analysis 

The quality of the included studies was assessed using the Physiotherapy Evidence 

Database (PEDro) scale, which has demonstrated high reliability and validity for this purpose 

(Verhagen et al., 1998). The version of the scale adapted from a recent review by Sarmento et 

al. (2018) was used. All ten quality criteria were rated on a three-level scale: Yes = 2 points, 

Maybe = 1 point, No = 0 points. Total scores ranged from 0 to 20. Two researchers conducted 

Independent assessments. In case of discrepancies, these were resolved through a consensus 

discussion with a third senior researcher. The data quality evaluation scores of the included 

studies are shown in Table 1. 

RESULTS 

Initial Search Results 

A total of 620 references were initially obtained. After applying the research criteria, 

14 studies were selected for inclusion). The number of participants and their characteristics, 

the exercise and recovery protocols used in the studies, the tests applied, and the results 

obtained are summarized in Table 3. Each article was screened and evaluated based on its title, 

abstract, and full text for eligibility. A total of 402 articles were subjected to further screening 

and evaluation. After excluding studies published more than ten years ago, those that were 

not randomized controlled trials, those not written in English, and studies excluded for 

various reasons (e.g., not involving athletes), 14 articles were included in the study (Figure 1). 

Participant Characteristics 

The characteristics of the study participants, the exercise protocols used, and the main 

results obtained from the included studies are explained in Table 2. The participants in the 

included studies were healthy, active individuals with a background in certain sports. Their 

ages typically ranged from 20 to 35 years, with one study involving participants under the age 

of 18. None of the participants had chronic conditions such as obesity or diabetes. 

Additionally, individuals with a history of smoking, medication and steroid use, or 

musculoskeletal disorders were excluded. A total of 410 participants across 14 studies were 

included in the review. Since some studies did not specify gender, the exact number of males 

and females is not precise. No distinctions were made based on gender, religion, language, or 

race in the selection of participants. 
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Table 1 
Data Quality Assessment Scores Given to Studies 

Author, Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Total 
Score 

Rahimi et al., 2020 1 2 1 2 2 2 2 2 2 0 16 
Rey, E. et al., 2019 2 2 1 2 2 1 2 2 2 0 16 

Nakamura et al., 2023 2 2 1 2 2 2 2 2 2 0 17 
Giovanelli et al., 2018 2 2 1 2 2 1 2 2 2 0 16 

Healey et al., 2013 2 2 1 2 2 2 2 2 0 1 16 
Pearcey et al., 2015 2 1 1 2 2 2 2 2 1 2 17 

Romero-Franco et al., 2019 2 2 1 2 2 2 2 2 2 0 17 

Ko´zlenia et al., 2022 2 2 1 2 2 2 2 2 2 2 19 

Oliveira et al., 2023 2 0 2 2 2 2 2 2 2 0 16 

Romero-Moraleda et al., 2019 2 2 2 2 2 2 2 1 2 2 19 

Lin et al., 2020 1 2 1 2 2 2 2 2 2 0 16 

Akarsu et al., 2022 2 2 1 2 1 2 2 2 0 2 16 
Wang et al., 2022 2 2 1 2 2 2 2 2 2 0 17 
Chen et al., 2021 1 2 1 2 2 2 2 2 2 0 16 

Note. Q: Question 

Recovery Protocols 

The recovery protocols are summarized in Table 2. In some studies, a control group 

was used for comparison with FR-based recovery. Control groups used methods such as 

passive recovery, static stretching, planking, dynamic stretching, and recovery with 

percussive devices (PVPD). Some studies employed a crossover design, where groups 

alternated according to specific rules and applied each recovery method used in the study. 

While the duration of the FR protocols varied across studies, they were applied rotationally to 

specific muscle groups within a defined rest and application time. In some studies, vibrational 

FR and double FR were used. 

Tests and Measurements Performed in Studies 

The studies included in the review measured various parameters, including jump 

performance, agility, sprint, perceived effort, flexibility, muscle pain, total quality recovery, 

range of motion (ROM), tissue stiffness, strength, proprioception, and sport-specific metrics. 

For jump performance, tests such as squat jump, vertical jump, counter movement jump 

(CMJ), drop jump, and squat jump via EXER were used. Agility was assessed using the PRO 

agility test and the T-test. For anaerobic power, the repeated sprint test was used, while aerobic 

capacity was measured through the Yo-Yo intermittent recovery test level 2 (YYIRT-L2). 

Perceived effort was measured with the Borg CR-10 Test and general fatigue scale. Flexibility 

was assessed using the Thomas test, Ely test, and sit-and-reach test. Pain was measured using 

the Visual Analog Scale (VAS), pressure pain threshold, and palpation. Perceptual 
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measurements were taken using the Hooper Index (HI) and total quality recovery (T4R). 

Tissue stiffness was measured using a myometer, and joint range of motion was assessed with 

ROM tests. 

Table 2 
Summary of data From Articles Included in the Review 

Author/Year Characteristics Recovery Protocol Tests  Study Results 

Rahimi et al., 
2020 

Iran (U-23) 
Futsal, 6 d/w, 
90 min/day 
training, 19 
years, M, n=16 
(FR 8; CG 8) 

FR: 15 min post-match 
(3 sets x 40 sec x 20 sec 
rest/exercise); lower 
extremities. 

SJT - PRO Agility Test - 
HI – RST 
 
YYIRTL2- Borg CR-10 
Scale - KL 

Anaerobic Power (SJT); FR Ń 
Blood lactate removal FR Ń 
Perceptual indices of the FR 
methıd. Ń 
On the performance indicators of 
FR  l 

Rey et al., 
2019 

Elite football, 
5d/wk training, 
22-30 years n=18 
(FR: 9; CG: 9) 

FR: 20 min post-match 
(2 sets x 45 sec x 15 sec 
rest/exercise); CG: PT 

TQR –VAS –Sit&Reach 
test, CMJ -5m and 10m 
Sprint Test, T Test 

CMJ, in both groups T Test, in CG 
Ņ 
FR, T-Test performance Ń 
Flexibility in both groups   l 

Nakamura et 
al., 2023 

Mean age 22, M, 
n=15 

FR+SS, SS+FR, 
FRvibration+SS, SS+ 
FRvibration, passive 
recovery, respectively. 

Knee flexion ROM; PPT 
-Tissue stiffness ; CMJ 

Knee flexion ROM in all 
conditions Ń 
Tissue hardness in all conditions Ņ 
Max. Iso. contraction after FR�SS Ņ 
Adding vibration to FR l 

Giovanelli et 
al., 2018 

Mean age: 26, 
active healthy 
students 

1 min SMFR for each 
muscle on eight 
muscle groups 

Treadmill test, Squat, 
CMJ test(EXER), Borg 
CR-10 scale 

Post-exercise Cr, in the next 3 
hours Ń 
Pos-exercise Ņ 
Max power during, after and 3 
hours after CMJ Ń 

Healey et al., 
2013 

Mean age 21, 
active healthy 
students, n=26 
(13M, 13F) 

FR: Muscle groups for 
30 sec 
 
CG: Planking 

Palpation Pain, General 
Fatigue, Borg CR-10 
test, Vertical jump test, 
Isometric strength -
Agility test 

No difference was seen between 
the groups in all 4 athletic tests. 
Higher level in men in all athletic 
tests 
Pain, fatigue, effort in both groups 
Pain; more fatigue Ń 

Pearcey et 
al., 2015 

Healthy active 
M, n=8 

FR: 20 min (45 sec x 15 
sec rest/exercise) 

Quadriceps pressure 
pain threshold, 
 
Sprint test -power 
 
T-Test 
 
Squat 70% 1RM 

FR, quadriceps pressure pain 
threshold Ń 
 
Significant effects ranged from 
small to large for sprint duration, 
power, and dynamic strength-
endurance. 

Romero 
Franco et al., 
2019 

Age 18-25; 
athlete; n=30 
(18M, 12F; FR: 
15, CG:15) 

Post-run FR: 6 min (45 
sec x 15 sec 
rest/exercise) ; lower 
extremity 

DiF, KE, DiE, ADF 
ROM, Diz 
propioception - CMJ 

EG, 0 min and 10 min ADF and 
CMJ compared to baseline Ń 

Ko´zlenia et 
al., 2022 

Age 20-25; 
amateur athlete; 
n=30 (14M, 16F; 
FR:15, CG:15) 

Post-warm-up FR: 15 
sec per lower 
extremity muscle 
group and 20 reps 
 
CG: warm-up 

SJ, CMJ, DJ FR: All jump test parameters Ń 

Oliveira et 
al., 2023 

Age 25-35; 
experienced 
athlete; M; n=39 
(FR=13 SG=13 
PD=13) 

After HIFT FR: 20 min 
(2 sets x 45 sec x 15 sec 
rest/exercise) SS: 20 
min (45 sec x 15 sec 
rest/exercise) PD: 20 
min passive sitting 

FS, VAS, TQR, Sit-Reach 
Test (Flexibility), CMJ 
Test, T-Test 

Strength and flexibility; none 
returned to baseline Ń 
 
Deteriorations at 24 hours in all 
groups. 
 
FR; perceptions of superior 
recovery 
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Table 2 (Continued) 
Author/Year Characteristics Recovery Protocol Tests  Study Results 

Moraleda et 
al., 2019 

Mean age 22; 
active 
individual; n=38 
(32M,6F) 

Post-Squat NVFR: 
Regular FR 
 
VFR Group: Vibration 
FR 

VAS, CMJ, PAKF, 
PAKE 
 
Dif ROM 

VFR; VAS Ń 
 
VFR; PKE ROM Ņ 

Cheng Lin et 
al., 2020 

Age 20-30; 
badminton 
athlete n=40(25 
M, 15 F; DS: 20; 
DS+VFR:20) 

Post-training DS: 
Dynamic warm-up 
exercise, VFR: 
vibration FR for 20 
seconds for each 
muscle group 

DIF, DIE ROM, 
Mymeter (stiffness),  
Flexibility ely test 
CMJ 
Agility Test 

DS: DS; DiF ROM, CMJ, Agility Ń 
 
Quadriceps and gastrocnemius 
muscle stiffness Ņ 
 
DS � VFR: DiE ROM Ń 
 
4uadriceps muscle stiffness Ņ 

Akarsu et al., 
2022 

Taekwondo 
athletes with at 
least three years 
of experience, 
average age 16; 
n=21 

Running, Running+ 
SS, Running+ FR 
conditions 

CMJ 

No difference between running 
and SE. 
 
Statistically significant differences 
between running and FR and FR 
and SE 

Wang et al., 
2022 

Mean age 20; 
tennis player; 
n=27 

VFR: 7 min vibrating 
foam roller, PVPD: 7 
min vibrating 
percussion device CG: 
7 min sitting 

CMJ, DJ, HT, 2,5 m 
Lateral Acceleration 
test, Y-Balance Test 

VFR: CMJ and HT results and 
reactive strength index (RSI) 
according to CG Ń 

Chen et al., 
2021 

Mean age 20; 
taekwondo 
athlete; M; n=15 

GW: 5 min running + 
5 min sitting + 5 min 
DS, GW+VFR: 5 min 
running + 3 sets of 
VR, GW + double 
VFR 

Flexibility Test, CMJ, 
Agility Test, HT, Kick 
Speed Frequency 

HT in GS�VR vs. GS Ń 
GS + VR and GS + double VR, kick 
frequency Ń 
GS + VR and GS + double VR did 
not significantly improve 
flexibility and CMJ asymmetry 
performance. 

Note. d/w: days/week, M: male, F: female, FR: foam rolling, CG: control group, PT: passive recovery, SS: static stretching, FR: 
Foam Rolling; VFR: vibrating foam rolling, CMJ: counter movement jump, ROM: range of motion, SMFR: Self-myofascial foam 
rolling, Rc: running cost, RM: maximum repetition, KF: knee flexion, HE: hip extension, KE: knee extension, ADF: ankle 
dorsiflexion, PR: passive rest, HIFT: high-intensity functional training, NVFR: non-vibrating foam roller, VFR: vibrating foam 
roller, PAHF: passive active hip flexion, PAHE: passive active hip extension, DW: dynamic warm-up, PVPD: vibrating percussion 
device, GW: general warm-up, SJT: Squat Jump Test, HI: Hooper Index, RST: Repeated Sprint Test, YYIRTL2: Yo-Yo Intermittent 
Recovery Test, KL: Blood lactate level, T4R: Total quality improvement, VAS: Visual analog scale, PPT: Pain pressure threshold, 
-SJ: Squat Jump, DJ: Falling Jump, FS:Sensory scale, HT: Hexagon test 

DISCUSSION 

Given the widespread use of foam rolling (FR) in sports performance, this study aimed 

to determine the recovery effects of FR on various performance parameters such as jump 

performance, muscle strength, flexibility, agility, and range of motion (ROM) in athletes and 

healthy active individuals. A review of the literature revealed that a study by Schroeder and 

Best (2015) reported unclear outcomes regarding the use of FR as a pre-exercise recovery 

strategy. Similarly, a study by McKenney et al. (2013) found only a few practical and beneficial 

outcomes. Beardsley and Škarabot (2015) conducted a more in-depth review of FR use, finding 

conflicting results regarding its effects on flexibility, strength development, sports 

performance, and delayed-onset muscle soreness (DOMS). Given the time that has elapsed 

since these studies were published and their focus on different populations, the present 
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systematic review aimed to provide a comprehensive analysis of the effects of FR on specific 

physical performance variables in athletes. Our findings are particularly significant given the 

widespread application of FR methods in sports performance. 

The results of our study suggest that FR may facilitate post-exercise recovery and 

improve key performance parameters such as ROM, muscle strength, flexibility, agility, and 

jump performance. Additionally, there is no clear evidence indicating a negative impact of FR 

on performance. Various differences in recovery protocols, participant characteristics, study 

designs, FR duration and intensity, timing of post-exercise assessments, and individual 

differences within athletic populations highlight the importance of considering these factors. 

The effects of FR may vary across different sports disciplines due to the specific 

physiological and biomechanical demands of each activity. Research suggests that endurance 

athletes (e.g., long-distance runners and cyclists) primarily benefit from FR in terms of 

maintaining ROM and reducing muscle soreness, likely due to its effects on circulation and 

myofascial relaxation (Okamoto et al., 2014). In contrast, strength-based athletes (e.g., 

weightlifters and CrossFit participants) exhibit mixed responses; some studies report 

improvements in power output, while others find no significant difference compared to static 

stretching or other recovery methods (MacDonald et al., 2013). Furthermore, team sport 

athletes engaged in high-intensity intermittent efforts (e.g., soccer and basketball players) 

appear to benefit from FR by enhancing recovery between matches and reducing perceived 

muscle soreness (Rey et al., 2019). However, inconsistencies remain regarding its effects on 

explosive power and agility, emphasizing the need for sport-specific research. 

When examining the effects of FR on ROM values, significant improvements in ankle 

dorsiflexion ROM were observed compared to passive recovery methods. However, no 

superiority was noted when compared to static stretching methods. While dynamic stretching 

increased ROM values, adding vibration FR to dynamic stretching had no additional effect. 

The observed increase in ROM may be related to various factors, including tissue flexibility, 

temperature, perfusion, fatigue, and the reorganization of tissue fibers (Gajdosik, 2001; 

Madding et al., 1987; McHugh & Cosgrave, 2010; Wepple & Magnusson, 2010). The short 

duration of the included studies means that long-term effects could not be evaluated, 

preventing any definitive conclusions regarding the long-term benefits of FR on ROM or 

flexibility. Additionally, it is worth noting that a variety of methods were employed to assess 

ROM, including goniometry, inclinometers, isokinetic dynamometry, and sit-and-reach tests. 

Measurement errors during testing may have contributed to the observed positive effects. 
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In line with the reviewed studies, the effects of FR on various sports performance 

parameters have been clearly outlined. Regarding jump power performance, in the commonly 

used countermovement jump (CMJ) test, eight studies reported statistically significant 

improvements with FR, two studies found negative effects, and four studies reported no effect. 

It was determined that FR application was superior to passive recovery in terms of CMJ 

performance but showed no difference compared to static stretching. Additionally, no 

significant difference was found when compared to plank exercises. However, a notable 

gender difference was observed, with men achieving higher values in all performance tests 

than women. Vibrating FR was found to provide similar benefits to non-vibrating FR but did 

not demonstrate superiority. The variability in protocols used across studies made it difficult 

to consolidate the data into a common conclusion. 

Regarding the effects of FR on agility, no significant difference was found compared to 

passive recovery. Similarly, no significant difference was observed when compared to plank 

exercise recovery methods. However, a gender difference was again noted, with men 

outperforming women in all performance tests. When examining T-test scores, Rey et al. (2019) 

reported that FR minimized potential performance declines compared to passive recovery, 

while Pearcey et al. (2015) reported positive effects of FR. In contrast, De Oliveira et al. (2023) 

stated that FR did not provide superiority over other methods. The activation of 

proprioceptors through FR may enhance muscle contraction and response speed. The 

contradictory findings regarding agility may be explained by the hypothesis that muscle tone 

and stiffness negatively affect agility test performance (Alonso-Calvete et al., 2022). 

Adding vibration resistance training (VRT) to dynamic stretching did not provide 

additional benefits compared to dynamic stretching alone; however, it showed significant 

improvements when incorporated into general warm-up protocols. When repeated sprint tests 

were examined, no significant impact of FR on performance was observed; however, it did not 

cause a decline in performance either. In the absence of FR, muscle soreness was found to 

affect all performance measures negatively. In terms of strength, Healey et al. (2013) found no 

difference between different applications but reported gender differences, with men 

performing better in all measurements. Nakamura et al. (2023) observed a decrease in maximal 

isometric contraction torque when static stretching was applied alongside FR. 

In flexibility assessments, FR was not found to be superior to other recovery protocols. 

This may be because the force applied to muscles through FR may not be sufficient to improve 

flexibility. However, some studies suggest that FR has positive effects on flexibility (Aune et 
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al., 2019; Guillot et al., 2019; Junker et al., 2015, 2019; Kiyono et al., 2020). The benefits of FR on 

flexibility are primarily associated with acute neural responses, with optimal results observed 

two minutes after application and effects diminishing within approximately 30 to 60 minutes. 

When considering the effects of FR on all parameters, although many studies support 

its benefits, inconsistencies in the literature can be attributed to several factors. In terms of 

application duration and frequency, short-duration FR applications (<120 seconds/muscle 

group) typically provide acute improvements in ROM, whereas longer durations (!5 

minutes/muscle group) may be more effective in reducing muscle soreness and accelerating 

recovery (Healey et al., 2013; Nakamura et al., 2021). However, there is no consensus in the 

literature regarding the optimal duration of FR. Regarding the timing of performance 

measurements in studies, assessments conducted immediately after exercise may not fully 

reflect the effects of FR, as its benefits for reducing muscle soreness and promoting relaxation 

typically become more pronounced within 24–48 hours (Wiewelhove et al., 2019). This 

variation may explain why some studies report no significant impact of FR on performance 

parameters. 

Individual factors such as being a professional or amateur athlete, gender, age, and 

training level can influence the effects of FR. Elite athletes may benefit less from FR due to 

their already well-developed recovery mechanisms, whereas amateur or recreational athletes 

may experience more noticeable improvements (Beardsley & äkarabot, 2015). Additionally, 

the response to FR may be related to an individual's baseline muscle stiffness and flexibility. 

Female athletes generally have greater joint range of motion (ROM), suggesting that FR may 

be more effective in increasing ROM in women (Chen et al., 2021). In contrast, male athletes 

may derive greater benefits from FR in terms of reducing muscle stiffness and managing pain 

(Konrad et al., 2022). Studies have also reported that in older individuals, FR has more 

pronounced effects on increasing blood circulation and reducing muscle stiffness (Kiyono et 

al., 2020). 

Comparative studies of FR with static stretching, dynamic stretching, and passive 

recovery methods have yielded conflicting findings. However, FR is more effective than 

passive recovery in maintaining ROM and reducing muscle soreness (Wiewelhove et al., 2019). 

Therefore, FR is recommended as a more advantageous recovery strategy compared to 

complete rest. Some studies suggest that FR is more effective than static stretching in 

enhancing ROM and flexibility, while others report no significant difference between the two 
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methods (Halperin et al., 2014). The combination of FR with dynamic stretching has been 

reported to lead to greater improvements in performance parameters (Chen et al., 2021). 

Recent studies have also compared FR with cryotherapy and percussion therapy, such 

as massage guns. While FR has been found effective in reducing muscle stiffness and 

increasing ROM, percussion therapy may be more advantageous for deep tissue relaxation 

(De Oliveira et al., 2023). These comparisons suggest that FR may be more effective when 

combined with other recovery methods. 

 Limitations 

This systematic review may be subject to some bias, as it only included studies 

published in English and sourced research from limited databases. Different exercise protocols 

were employed across the included studies, utilizing various treatments, application 

durations, and measurement methods, resulting in varying outcomes. This situation hinders 

the clarity of the findings. Furthermore, due to the heterogeneity of studies, it is difficult to 

determine the correct application of FR in physical sports training. Therefore, the study's 

results should be viewed from this perspective. 

CONCLUSION  

The results of this systematic review suggest that FR accelerates recovery after injury, 

facilitates post-exercise recovery, generally enhances performance, and does not hurt 

performance. FR may also alleviate decreases in muscle performance and reduce perceived 

pain and effort following intense exercise. The findings indicate that FR does not negatively 

affect athletic performance. This suggests that FR is a recovery tool rather than a performance 

enhancer. Therefore, FR seems to be a suitable method for use during or before warm-up. 

Some studies recommend its use in combination with dynamic stretching (DS) and active 

warm-up (Lin et al., 2020; Chen et al., 2021). Due to the heterogeneity of methods across 

studies, there is no consensus on the optimal FR protocol. Sufficient high-quality evidence is 

lacking to draw definitive conclusions. Future research should focus on replicating methods 

and using larger sample sizes. The current literature provides some evidence for the use of FR 

in the athletic population, but limitations should be considered before integrating these 

methods. 

 



 Effects of Foam Rolling on Recovery            Dana, Arabacı & Arabacı 

   
   

Pamukkale J Sport Sci, 16(1), 253-270, 2025 
266 

PRACTICAL IMPLICATIONS 

This study was to determine whether foam rolling affects performance when used as a 

recovery method. Foam rolling can be used as a recovery method before or during a warm-up 

in athletes and healthy active individuals. 
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