
Öz
Spor, doğası gereği sporculara, spor ve çevresi ile ilgili stresörlere maruz kalınabilen bir ortam sağlayabilmektedir. Stresli durumlarda ise sporcular bazı süreçleri algılamada yanlılıklar geliştirebilirler. Literatürde bu yanlılıklar bilişsel çarpıtmalar olarak belirtilmektedir. Bu çalışmanın amacı kadın sporcularda bilişsel çarpıtmaların fiziksel benlik algısını yordayıp yordamadığını incelemektir. Spor alanında performansa etkisi olabilecek değişkenlerden biri olan bilişsel çarpıtmaların, spor psikoloji bilimi altında çok fazla araştırılmaması bu çalışmayı daha önemli hale getirmektedir. Araştırmanın örneklemini 18-26 yaş arasındaki 102 kadın lisanslı sporcu oluşturmaktadır. Kadın sporculardan toplanan veriler sadece online olarak toplanmıştır. Kartopu örnekleme yöntemi kullanılmıştır. Veriler toplanmadan önce online ortamda kadın sporculara araştırmanın amacı ve çalışmaya katılma koşulları hakkında bilgilendirilmiş onam formu verilmiştir. Bu araştırmada kadın sporculara demografik bilgi formu, Bilişsel Çarpıtmalar Ölçeği ve Fiziksel Benlik Algısı Ölçeği uygulanmıştır. Yapısal eşitlik modelinden elde edilen veriler, bilişsel çarpıtmaların kadın sporcularda fiziksel benlik algısını yordadığını ve bilişsel çarpıtmaların fiziksel benlik algısına dair varyansın %25'ini açıkladığını göstermiştir (p <.001).
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Abstract
Sports, by its nature, can provide an environment where athletes can be exposed to stressors related to sports and sports environments. In stressful situations, athletes may develop a bias in their perception of some processes. These biases are stated as cognitive distortions in the literature. This study aims to examine whether cognitive distortions predict physical self-perception among women athletes or not. The fact that the variables that may affect performance in sports are not studied much under the science of psychology makes this study more critical. The sample of the study consists of 102 women athletes between the ages of 18-26. The data has been collected only online from women athletes. A snowball sampling method was used. Before data was collected about the study's purpose and conditions, an informed consent form was given to the women athletes online. In this study, women athletes were given a demographic information form, the Cognitive Distortions Scale, and the Physical Self Perception Scale. The data obtained from the structural equation model showed that cognitive distortions predicted the physical self-perception in women athletes, and cognitive distortions explained 25% of the variance in physical self-perception (p <.001).
[bookmark: _Hlk75127241]Keywords: cognition, self-perception, sports, athletes, women

COGNITIVE DISTORTIONS AND PHYSİCAL SELF-PERCEPTION

COGNITIVE DISTORTIONS AND PHYSICAL SELF-PERCEPTION                                2


A Study on Women Athletes: The Relationship Between Cognitive Distortions and Physical Self-Perception
[bookmark: _Hlk71588892]Sports may help people to feel unconcerned about their bodies. However, this situation may differ for high-level athletes and women athletes (Varnes et al., 2013). Women athletes have felt pressure to change their body, weight, or appearance when they face sociocultural and sport-specific pressure (Reel et al., 2013). In this way, facing bodily dissatisfaction can be risky for them (Kantanista et al., 2018). Body dissatisfaction results from inconsistencies between one's perception of the ideal and the actual body with negative feelings and thoughts about one's body (Grogan, 2017). 
[bookmark: _Hlk83851678][bookmark: _Hlk75183594]In cognitive structure, if expectations and beliefs that determine the perspective and interpret the world are distorted or unfunctional, individuals start to face problems (Türkçapar, 2011). When psychological distress is experienced, systematic errors in reasoning become apparent in a primitive information processing system. These errors are called cognitive distortions (Beck, 1967). Cognitive distortions involve intrinsic conversations that can cause mental, emotional, and behavioral problems experienced and lead to unreasonable adverse inferences and evaluations (Bonner & Rich, 1998). In other words, cognitive distortions comprise biased thoughts which support each other, the self-perception of a situation, and distorted internal conversations about the current and future state of the outside world (Blackburn, 1996). The negative perception of the persons having lower adaption and solution skills increases significantly during stressful situations. (Beck, 2005). 
Sports-related cognitive distortions have not been studied sufficiently. However, there are studies about irrational beliefs or cognitive biases linked with the psychological distress (Visla et al., 2016; Turner et al., 2019), anxiety and depression (Hallion & Ruscio, 2011; Buschmann et al., 2018) also problem-solving skills and levels of despair (Ağır, 2007).

Athletes need to perceive abilities enough to be successful or to evaluate them - positively due to references to their successes and failures (Koca et al., 2003). Recently, physical self-perception is another psychological variable seeking the relationship with sport participation. The physical self is the essential factor of self-esteem and the concept of self (Fox, 1990). According to Fox's (1990) study, the physical self-perception includes the individual's perception in the elements of psychomotor dimensions such as strength, endurance, physical appearance. In the sports science, studies associated with physical self-perception focus on the comparison with athletes and non-athletes, a branch of sport and gender (Aşçı, 1996; Koca et al., 2003; Altıntaş & Aşçı, 2005; Hausenblas & Fallon, 2006; Can, 1990 as cited in Akyol et al., 2015; Bayköse et al., 2018). While athletes are expected to have positive body perception, some studies provide the opposite results. Especially, women athletes display perceived dysfunctional body image (Pen˜ as-Lledo' et al., 2002; Abbot & Barber, 2011) and show more malnutrition behaviors than men and non-athlete women (Wolf & Akamatsu, 1994). The study results showed that females showed worse scores in physical self-perceptions than males which conducted with adolescents (Maiano et al., 2004). At the point of developing eating disorders and having negative body image, those groups are at risk: elite athletes and dancers (Hulley & Hill, 2001; Smolak et al., 2000), women in the sport branches which appearance is important (Parsons & Betz, 2001) and young women with intense physical activity (Tiggemann & Williamson, 2000). In Akbay et. al.'s (2017) study, results showed that women athletes' perceptions differ from male athletes. Thus, this study focused on women athletes. 
According to these findings, this study is an original one for studying cognitive distortions and physical self-perception. In the light of what is stated in the text, how perception and thought processes appear to be related to women athletes were aimed to examine in the study. The purpose of this study is to examine cognitive distortions as a predictor variable on physical self-perception among women athletes between ages 18-26. The hypothesis of the study is that cognitive distortions predict physical self-perception in women athletes. The model of the study is given in Figure 1.
(Insert here FIGURE 1)
Methods
Participants
[bookmark: _Hlk71589488]The sample size of the study was made using the G*Power program. When accepted with A= 0.05 Type I error and B= 0.95 Type II Error, the sampling size is calculated as 74. To increase the power, the study conducted with 102 women athletes having sports licenses whose ages between 18-26 (M= 20.7, SD= 2,1) consist of different branches (volleyball, taekwondo, synchronized ice skating, basketball, shooting, fencing, running, tennis, karate, kickboxing, boxing, wrestling, rowing, football, judo) with min. 2 years and max. 17 years of sport experience (M= 8.6). Other demographic characteristics of athletes are shown in Table 1. The data was collected online with Google Forms selecting with a snowball sampling method.
A athletes' license is a document that athletes must obtain a visa every year and cannot participate in competitions without it. To get a license, the athletes must have a certain year of experience in their branches. For some components, they must be at a particular generation level and a certain age by taking the generation exams. For this reason, in our research, it has been accepted that having a license is one of the criteria that shows that they are doing sports for purposes other than hobby and that they are active.
(Insert Here TABLE 1)
Materials
Demographic Information Form
 It is a study-oriented form developed by researchers, including questions about socio-demographic properties like age, gender, education, and life histories of the participants.
Physical Self Perception Profile  
Inventory, which measures self-perception in 4 sub-dimensions (sportive competence, physical condition, body attraction, strength) and general physical competency dimension, consists of 30 items in total with 6 items in each subscale. Each item provides the expression that defines two different people. After deciding which one of these other groups is similar from the person, it makes the degree of this resemblance by using the words "Perfectly Fit Me" or "Pretty Reasonable for Me". The scoring of items is between 1 and 4. "4" represents of high qualification, and "1" represents of low capability (Fox & Corbin, 1989). The validity and reliability study of this inventory was done by Aşçı et. al. (1999). According to Pearson Product Moments Correlation analysis, the test-retest reliability coefficient ranges from .75 to .82 for men and .73 to .84 for women. In this study, the Cronbach's alpha internal consistency coefficient of the sub-dimensions is .73 for the sport competence, .76 for the physical condition, .66 for body attractiveness, .61 for the general physical competency, and .77 for the strength sub-dimension.  
Zero-order correlation results supported the hierarchical structure of physical self-perception. The highest correlation for women was between physical self-worth and body attractiveness (r = .60, p < .05). In contrast, the lowest and nonsignificant correlation for women was between strength and physical self-worth (r = .12). These correlations for males were .41 (p <. 05), between physical self-worth and strength, and for physical self-worth and sport competence were .34 (p < .05). Principal Components Analysis with oblique rotation determined four factors: sport competence, strength, body attractiveness, and physical condition. The items link with the physical self-worth scale were excluded from factor analysis. The study data for women reveals four factors that explain 56.3% of the variance among the scale items and 52.8 % of the variance in the data for males.
Cognitive Distortion Scale
The cognitive distortion scale, developed by John Briere, consists of 40 questions expressing non-functional cognitive thoughts collected in 5 sub-dimensions. Sub-dimensions of the scale are self-evaluation (negative self-perception and inadequate self-perception), self-blame, helplessness, hopelessness, and seeing life (future) as dangerous (Briere, 2000). The self-perception dimension characterizes negative and low- self-perception of individuals and self-dissatisfaction, self-blame dimension characterizes extreme responsibility and guilt about the results of events. The sub-dimension of desperation characterizes the meaninglessness of effort to produce a change in the course and outcome of the events, the sub-dimension of despair characterizes the pessimistic, negative perceptions and evaluations about the future, life-threatening sub-dimension characterizes beliefs that they will have negative experiences and may be harmed by other people. The scale was prepared as a 5-point grading scale, 1 (never) and 5 (very often). The cognitive distortion scale has 8 questions (items) in each dimension (Briere, 2000). The validity and reliability study of this scale in Turkish form done by Ağır & Yavuzer (2018). In the statistical analysis in the Turkish validity and reliability study, Kaiser-Meyer- Olkin value was found to be .923, and the Bartlett test result yielded a significant result at p <0.001. The Cronbach's alpha internal consistency coefficient of the sub-dimensions of the scale varies between .913 and .783. The results of the analysis showed significant relations between all sub-dimensions at p <0.001 level. These values ​​are .675 from .435 to .435 (Ağır & Yavuzer, 2018). In this study, the Cronbach's alpha internal consistency coefficient of the sub-dimensions is .81 for the negative self-perception, .90 for the self-blame, .89 for the helplessness, .92 for the hopelessness, and .81 for seeing life as a dangerous sub-dimension. 
Cognitive Distortion Scale (CDS) Kaiser-Meyer-Olkin value was found to be 0.923. Statistically 0.001 as a result of the Bartlett test. It is understood that the cognitive distortion continuous variable comes from a multidimensional variable in the universe parameter. In the study, factor analysis was performed on five sub-dimensions as in the original form of the scale. A statistically significant relationship at the level of 0.001 was obtained between all sub-dimensions. These values ​​vary between 0.675 and 0.435. The construct validity of the scale has been proven. The relationships between the Cognitive Distortion Scale (CDS), and Beck Depression Scale and the Automatic Thoughts Scale were calculated to test the criterion validity of the test. Beck Depression and Automatic Thoughts Scales and all sub-dimensions of CDS. Statistically significant results at the level of 0.001 were obtained between the two, and these results prove the validity of the criterion.
Design
	Since this study represents a relational scanning model, the participants answered the selected scales for the research question. A snowball sampling was used to determine participants. The predictor variable is the cognitive distortion, whereas the dependent variable is the physical self-perception in the study.
Procedure
[bookmark: _Hlk73050178][bookmark: _Hlk75184170]Before collecting data, ethical approval was taken from the ethical committee of the Ankara Yildirim Beyazit University. The study code is 2020-270.  All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2000. Informed consent was obtained from all patients for being included in the study. First, women athletes answered the demographic information form, cognitive distortions scale, and physical self-perception inventory. To reduce the harmful effects of the word 'distortion' on the participants, it was informed that the study is related to cognitive processes. Since the study was conducted with women athletes, the athletes who may be in the menstrual period were asked to answer the study questions later to decreased the effects on answers. The women athletes answered informed consent, demographic information form, and scale via Google Forms.
Data Analysis
Data entry and required statistical analysis performed by using the Statistical Package for Social Sciences (SPSS) version 25 and AMOS 25 after the data collection. The structural equation model was used for analysis. Structural Equation Modeling (SEM) has become a valuable statistical tool for a broad scientific community. Because of its flexible scale structure, SEM provides opportunities to undertake useful, useless, and even harmful things. Many statistical analyses such as multiple regression, factor analysis, ANOVA or MANOVA, and so on can perform with SEM. SEM, which is also used in psychology-based research, analyzes latent variables and relationships and provides the opportunity to analyze the dependencies of psychological constructs without measurement errors (Nachtigall et al., 2003). Thus, in this study SEM were preferred to run the required analysis. There is an ongoing debate about the required sample size for the structural equation model. According to Wolf et. al. (2013) study, sample size requirements ranging from 30 (Simple CFA with four indicators and loadings around .80) up to 450 cases (mediation models). Thus, even though there were limitations to reaching more women athletes in the study, such as pandemic conditions, participants' size was considered acceptable.
Additionally, missing variables were replaced after the data entrance. As stated in the article on the Physical Self-Perception scale, some questions were reverse coded in the data entry. The sub-dimensions of the scales used after data entry were created as specified in the scale articles. For all the sub-dimensions, Cronbach's alpha internal consistency coefficient was calculated. 
[bookmark: _Hlk75184342]Normality, linearity, and the homogeneity of the sample variances (homoscedasticity) and multicollinearity are the basic assumptions of statistics before data analysis. Furthermore, whether the data had excessive scores was examined. Multivariate extreme values as a result of the analysis Mahalanobis distance (p < .001); univariate extreme values are evaluated according to the z distribution (z  ≥ 3.30) and no participants with excessive scores in the data has been seen. Determination of normality, other than statistical tests, graphic drawings, comparison of means, etc., can also be determined. In normality, the arithmetic means, mode, and median values ​​are equal (Karagöz, 2019: p.121). When the values ​​of the dependent variable sub-dimensions in the study are examined, it can be said that it is a normal distribution. When the Q-Q plot tables of the variables are examined, it is observed that there is a normal distribution.
If the number of data in the study is 29 and more than 29, the Kolmogorov-Smirnov test is used (Kalaycı, 2010). For this reason, Kolmogorov-Smirnov test results were examined. The p values ​​of each sub-dimension are as follows; It is sportive competence .06, physical condition .08, body attraction .005, general physical competency .003, and strength .003. However, considering that normality cannot be determined with a single value, skewness and kurtosis values ​​were also examined. According to George & Mallery (2016), the value of kurtosis with a value of skewness between +2 is acceptable. According to other researchers also acceptable limits are between ±2 (Trochim & Donnelly, 2006; Field, 2000; Gravetter & Wallnau, 2014). By looking at the values ​​in the study, it was decided that the data were normally distributed.


                                                                      Results
 	Analysis was performed to test the hypothesis of the study. The results of the correlation analysis conducted to determine the relationships between the variables in the research are shown in Table 2.
(Insert Here TABLE 2)
As seen in Table 2, sub-scales of cognitive distortions are negatively correlated with the sub-dimensions of physical self-perception (p < .01). The tested model is shown in Figure 2.  
(Insert Here FIGURE 2)
In the structural equation model, which examines the relationship between cognitive distortions and physical self-perception in women athletes, sub-dimensions of the scales were used as the observed variable, and analyzes were conducted by creating latent variables of cognitive distortions and physical self-perception. Fit indices for the first model created between variables are χ2/sd = 2.9, p<.000, GFI = .83, CFI = .91, NFI = .87, TLI = .88, RMSEA = .14, SRMR = .07. When the questions content of the sub-dimensions were examined, it was thought that they were similar dimensions, and some modifications were made in the model due to the high correlation between negative self-perception and self-blame (r= .78, p<.01), as well as the high correlation between self-blame and seeing life as dangerous (r=.77, p< .01) dimensions. So, after the modification, fit indices for the second model are χ2/sd = 1.8, p<.000, GFI = .90, CFI = .96, NFI = .92, TLI = .95, RMSEA = .09, SRMR = .07. The chi-square test evaluating the general fit of the model shows the fit of the model with the data obtained as a result of the research, and the chi-square p value should not be significant. As a result of this research, the chi-square value was found to be significant, but in cases where the Chi-square value is significant, it is stated that the model can be accepted if the division of the chi-square value to the degrees of freedom is less than 3 (Karagöz, 2019). In addition, the acceptable range of the RMSEA value in model fit indices is between 0 and .08, but a study revealed that RMSEA values ​​between .08 and .10 could be accepted as mediocre fit, whereas values > .10 are not acceptable (Schermelleh-Engel & Moosbrugger, 2003).
For the mentioned reasons, it can be said that the model is compatible with the data. It is seen that the other fit indices obtained are also within acceptable limits. The data on the fit values ​​of the model are shown in Table 3.
(Insert Here TABLE 3)
The results obtained from the structural equation model (see Table 4) were found to cognitive distortions predict the physical self-perception among women athletes and this explains 25% of the variance (β = -.50, t = -4,476, p < .001).
(Insert Here TABLE 4)
Discussion
	The primary purpose of this study was to investigate the relationships between cognitive distortions and physical self-perception among women athletes. The result of the structural equation model showed that cognitive distortions explained %25 variances in physical self-perception. This result supported the hypothesis of this research. On the other hand, when looking at the correlations between all sub-dimensions, it was found that variables were negatively correlated. It can be said that the results are expected. Women athletes who have faced many stressful situations throughout their sports careers may have developed cognitive distortions due to their experiences. These distortions and physical self-perception, another perception process that is a crucial element for performance in sports, have been strongly correlated with the study results.
	Considering the results obtained, the scarcity of studies on these variables in the literature causes difficulties in evaluating the results. However, the study results were tried to assess through some other variables related to the study variables. According to Williamson (1996), negative or distorted self-schemata led to distorted body image. This negative structure of self also affects attention, perception, and recall of information related to the body (Chen and Jackson, 2015). When distorted thinking calls cognitive distortions increased, women athletes perceive their physical self negatively. Vitousek and Halllon (1990) explain this situation due to the interpretation of negative past experiences or stimuli concerned about the body, increasing attention to the flaws, and a biased information processing process. Body image distortions are conceptualized as overestimated body size as a form of perception. In his study, Williams (1996) stated that body dissatisfaction is related to cognitive biases of attention, memory, and selective interpretation. Considering these explanations, it is not surprising that a women athlete who has cognitive biases perceives herself as physically unfavorable in all dimensions. There are also studies in the literature that examine the effects of cognitive processes on body image or body-size perception and find a significant degree of effectiveness (Fuller, 1994; Page et al., 2005). 
Studies on physical self-perception and physical activity in the literature (Brustad, 1993; Paxton et al., 2004) are available. However, almost no study has examined the effect of a variable that may affect this relationship. This situation makes the study critical. For example, Rodgers and DuBois (2016) stated in their research that body image and cognitive biases are essential and examining these processes can provide new treatment targets. In addition, the findings of the standardization study about cognitive distortions in the ideas of the person about his physical self (Luchinkina et al., 2019) also predict the results of the study model. In this study results, negative self-perception was found negatively correlated with all physical self-perception sub-dimensions. Although no specific studies investigate the relations with those variables, a study showed s significant relationship between body issues and negative perception toward a person's body. For instance, Makara-Studizinska et. al. (2013) concluded that stigmatizing about body led to negative body image and low self-esteem. Studies on the sub-dimensions of cognitive distortions are mostly related to body image or eating disorders. From this perspective, a study revealed the relationship between helplessness, hopelessness variables, and perceived body type with impaired eating behaviors (Ward & Hay, 2015). It is thought that another mediator variable can explain the results that are directly related to the model results in future studies. For instance, It is seen that the variable of hopelessness is mainly studied concerning stressful events in women such as breast cancer (Gumus et al., 2011; Brothers & Andersen, 2008; Mohabbat et al., 2015), posttraumatic stress disorder (Machado et al., 2011; Ozdemir et al., 2015). It has been found that these stressful events increase the level of hopelessness in women. As stated above, the use of cognitive distortions may increase in stressful situations. Hopelessness is strongly associated with all physical self-perception sub-dimensions in this study. By looking at the study results on perception and stress, these relationships with the stress variable can be examined in the future. When the correlation of other sub-dimensions is reviewed, it is seen that physical condition, sportive competence, general physical competency, strength, and body attraction sub-dimensions have a strong correlation with the others except seeing life as a dangerous cognitive distortion. Thus, physical activity and well-being variables come to the fore (Lapa, 2015; Tamminen et al., 2020); studies showed that well-being increases in direct proportion to physical activity. Thus, it is concluded that more extensive studies are needed to discuss the results related to cognitive distortions.

Conclusion
Cognitive distortions affect the physical self-perceptions of women athletes. These processes affect the athlete's belief in her physical strength, attractiveness, and adequacy before the performance. When working with women athletes in sports psychology, cognitive distortions should be considered, and intervention programs should be created.
Limitations
As mentioned in the study's introduction and found in one study, males scored better than women students in all physical self-perception sub-dimensions. Women are more reserved about physical self-confidence and are more prone to develop psychological problems (Ruiz-Montero et al., 2020). Therefore, the study focused only on women participants. Working in sports is to examine the effect of the inconsistency between the physical characteristics of sports and the expectations of the women's body in society on women athletes. Another limitation of this study is that information such as the history of psychiatric diagnosis or treatment and disability history was not obtained from the athletes within the scope of the research. The inclusion of this information in future studies may be considered.
Recently, it is seen how significant the effect of psychological factors in sport is, and there is an increase in the number of employed sports psychologists in Turkey. For these developments to be meaningful in theory and practice, academic studies on psychological factors, which can be effective on performance, should be given importance.
[bookmark: _Hlk71590170]Study results examining the social aspects of the sport (Elmas et al., 2018) showed that 89.9% of studies were conducted in sports science departments. On the other hand, 10.2% of studies were completed in other social sciences. According to those findings, this research is essential because it contains a variable whose relationship with physical self-perception has not been studied before. It is a study related to sports from the field of psychology. It is observed that limited studies are investigating the relationship between psychological factors and physical self-perception.
	It is recommended that it is necessary to increase the studies on athletes from the social sciences such as psychology to ensure that sport psychology develops in the practical field.
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