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Investigation of Endocrine and Cerebral Response and 

Nutrition and Physical Performance Parameters According to 

Bigorexia Nervosa Levels: A Cross-Sectional Study in Sports 

Sciences Faculty Students

Abstract

Background  The aim of this study is to investigate the effects of Bigorexia 

nervosa (BGN) levels on endocrine (Asprosin, GLP-1) and cerebral (BDNF) 

responses and nutritional and physical (6MWT, Six-Minute Walk Test)), 

speed, metabolic equivalent unit (MET)) performance parameters in 

students of the faculty of sports sciences.

Methods This study investigated muscle dysmorphic disorder (MDD), 

physical activity levels, and specific hormonal markers in 120 university 

students (63 females, 57 males) aged 18-25 years, all studying sport 

sciences and reporting no existing health problems. Participants 

completed a demographic questionnaire, food frequency questionnaire and 

the Muscle Dysmorphic Disorder (Bigorexia) Inventory through face-to-

face interviews. Physical activity was assessed using the 6-Minute Walk 

Test (6MWT) to measure walking distance, and Metabolic Equivalent 

(MET) was calculated based on the American College of Sports Medicine 

(ACSM) formula. Body Mass Index (BMI) was determined from 

anthropometric measurements of height and body weight. Saliva samples 
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were collected to analyze Asprosin, BDNF, and GLP-1 hormone levels using 

the ELISA technique.Data were analyzed using number, percentage, mean, 

chi-square, t-test, Pearson correlation, and ANOVA tests. In all analyses, 

significance was accepted as p<0.05.

Results  According to the demographic findings of the study, the majority 

of participants (64.2%) were third-year students, and 52.5% were female. 

The mean age of the participants was 22.01 years, the mean height was 

168.59 cm, and the mean weight was 62.61 kg. 73.3% of the individuals 

were classified as normal weight, 12.5% as pre-obese, 11.7% as 

underweight, and 2.5% as obese. Men had significantly higher bigorexia 

and its subscale scores than women (p<0.05), and bigorexia was positively 

correlated with height and negatively correlated with BMI (p<0.01). Mean 

salivary BDNF levels were higher in participants consuming 1-2 meals per 

day (p=0.035), and mean salivary asprosin levels were significantly higher 

in the obese group compared to the healthy group (p=0.008). Additionally, 

a strong positive correlation was found between asprosin and GLP1 levels 

(r=0.585; p<0.01). Bigorexia status was significantly associated with meat, 

meat products, and fat consumption (p<0.05), while no association was 

found with physical performance parameters such as 6MWT, speed, and 

MET (p>0.05).  The average MET value was found to be 4.53, indicating 

that participants generally engaged in moderate-intensity physical activity.

Conclusions In conclusion, examining endocrine (asprosin, GLP-1) and 

cerebral (BDNF) hormone responses, as well as nutritional and physical 

performance parameters, according to BGN levels reveals the impact of 

BGN on physiological and nutritional behaviors. Given the impact of BGN 

ACCEPTED MANUSCRIPTARTICLE IN PRESS



ARTIC
LE

 IN
 PR

ES
S

trends on students' health, examining hormone profiles and their 

relationships with physical performance and nutrition is believed to 

significantly contribute to understanding the health problems associated 

with BGN and developing appropriate interventions.

Keywords Bigorexia nervosa ; 6-Minute Walk Test; Metabolic Equivalent; 

Body Mass Index; Asprosin;  Brain Derived Neurotrophic Factor; GLP-1; 

Hormone

Background

Bigorexia nervosa (BGN) is a body dysmorphic disorder 

characterized by an obsession with increasing muscle mass and decreasing 

fat [1,2].While its prevalence varies widely worldwide, ranging from 1% to 

54%, rates increase significantly in certain groups; for example, it is 

estimated to be approximately 10% in bodybuilders and gym members, 

12.7% in soldiers [3,4] and is less common in women at 4.2% [4]. Rates of 

bigorexia among university students have been found to range from 1.3% 

to 6.6% [5,6] and these rates are particularly high in individuals using 

anabolic steroids [7].According to the American Psychiatric Association's 

DSM-5, bigorexia is a subtype of body dysmorphic disorder, falling under 
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the supercategory of Obsessive-Compulsive and Related Disorders [8].Due 

to this preoccupation with muscles, individuals with bigorexia may develop 

unhealthy eating habits, such as excessive protein consumption, fat and 

carbohydrate restriction, strict diets, and dependence on nutritional 

supplements [1,9].

 Appetite control is governed by the hypothalamus in the brain. The 

lateral hypothalamic area (LHA) within the hypothalamus functions as the 

hunger center, while the ventromedial hypothalamus (VHM) functions as 

the satiety center [10].Signals secreted from the intestine, pancreas, and 

adipose tissue are transmitted to the hypothalamus. Hormones are 

important biomolecules that affect all physiological systems, including 

appetite and emotional state [11].Adipokines secreted from adipose tissue 

play a role in many physiological processes such as metabolism, appetite 

and energy balance [12,13].As an orexigenic (appetite-increasing) and 

glucogenic adipokine, asprosin increases glucose synthesis and/or release 

in the liver and stimulates appetite in the hypothalamus by activating the 

cAMP signaling pathway through an unknown G protein-coupled receptor 

[14].Bigorexia, which involves an obsessive focus on building muscle mass, 

can be a constant source of stress for individuals, and stress can negatively 

impact brain chemistry and function, thereby negatively impacting 

behavior and mood [15].Brain-derived neurotrophic factor (BDNF), a 

neurotrophic factor involved in neuronal development, survival, 

differentiation, and plasticity also regulates neurogenesis in specific brain 

regions, including the subventricular zone and dentate gyrus [16] and plays 

a key role in multiple stress-related mental and psychological disorders 
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[15].Glucagon-like peptide-1 (GLP-1), an insulinotropic incretin secreted 

from L cells in the small intestine in response to food intake and causing 

glucose-dependent insulin secretion [17] has its primary source in the 

brain from preproglucagon neurons in the nucleus tractus solitarii and 

intermediate reticular nucleus in the lower brainstem [18]. In addition to 

being a potent regulator of food intake, GLP-1 has proliferative and 

protective effects on islet cells and inhibits gastric emptying. It also has an 

important physiological role in the brain in response to stress [19,20]. 

The 6-Minute Walk Test (6MWT), which reflects activities of daily 

living, is performed with submaximal effort, and is considered the "Gold 

Standard" of exercise capacity by measuring functional capacity. It is an 

easy-to-use and inexpensive physical performance test that examines the 

responses of many systems such as pulmonary, cardiovascular, circulatory, 

neuromuscular, and muscle metabolism by assessing the maximum 

distance covered in 6 minutes [21,22]. (Boucault et al., 2013; Dalgas et al., 

2012). MET (Metabolic Equivalent) is a unit that indicates how much 

energy an activity expends compared to rest. In psychological disorders, 

the 6MWT and MET levels are generally used to assess physical activity 

level and its impact on mental health [23]. To address the gap in the 

existing literature, our study aimed to investigate the physiological 

mechanisms underlying BGN. In this context, markers such as asprosin, 

GLP-1, and BDNF are closely related to metabolism, appetite regulation, 

anxiety, and neurological responses, which are key components of BGN. 

Specifically, asprosin (an adipokine that stimulates appetite and promotes 

gluconeogenesis) and GLP-1 (an incretin that suppresses appetite) were 
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selected because they influence adipokines and incretins that regulate 

appetite and metabolism through the dietary restrictions, high protein 

intake, and obsessive changes in body composition characteristic of BGN. 

Investigating the relationship between these hormones and BGN-related 

unhealthy eating behaviors and changing BMI is critical for understanding 

the metabolic implications of BGN. Additionally, the direct relationship of 

BDNF to neuroplasticity, cognitive function, and stress/anxiety disorders 

was considered. Because BGN is associated with severe body dysmorphia 

and anxiety disorders, we aimed to investigate the neurological responses 

to the disorder by examining the potential effects of obsessive exercise and 

mental stress on BDNF levels in individuals with BGN.No studies have been 

found examining the relationship between BGN levels, a common condition 

among athletes, and endocrine (asprosin, GLP-1) and cerebral (BDNF) 

levels. In this study, we hypothesize that there will be an association with 

increased levels of Bigorexia Nervosa (BGN) and increased levels of the 

endocrine markers Asprosin and GLP-1, decreased levels of cerebral 

response BDNF, and lower physical performance parameters (6MWT, 

speed, and MET).

Methods

Participants and Procedures

The study population consisted of healthy university students between the 

ages of 18-25 studying in Türkiye. The sample size of the study was 

calculated using G*Power 3.1.9.7 analysis program; it was determined as 

120 with a 95% confidence interval, 5% margin of error, and 80% power. 

Data were collected using a general information form for university 
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students and the Muscle Dysmorphic Disorder (Bigorexia) Inventory via 

face-to-face interviews lasting an average of 15 minutes. In addition, saliva 

samples were taken from the individuals included in the study to determine 

asprosin, BDNF, and GLP-1 hormone levels. For this purpose, the study 

was conducted on a total of 120 university students between the ages of 

18-25 studying at Bayburt University Faculty of Sports Sciences. Prior to 

the study, ethics committee approval (12.12.2024/Decision no: 95) and 

permission from the Non-Interventional Clinical Research Ethics 

Committee Commission were obtained. Participants were informed about 

the study in accordance with the Declaration of Helsinki, and their 

informed consent was obtained by filling out the Informed Consent Form. 

Volunteer participants were included in the study (Figure 1).

Assessed for eligibility

 (n = 120)

Excluded (n =0)

Declined to participate   (n = 
0)
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Allocated to intervention
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(n =150)
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Figure 1. Study cohort flow chart.

Measures

Data were collected from university students (18-25 years of age) face-to-

face using a Personal Information Form and the Muscle Dysmorphic 

Disorder (Bigorexia) Inventory, which took an average of 15 minutes. 

Saliva samples were collected from the athletes. Participating children 

were instructed not to drink liquids, not to eat, and not to brush their teeth 

1 hour before saliva collection. They were instructed to avoid tryptophan-

rich foods such as red meat, eggs, fish, nuts, seeds, and yogurt, and to 

avoid brushing their teeth. They were also instructed to keep a detailed 

food frequency questionnaire before saliva collection. Saliva samples were 

collected between 8:00 and 9:00 AM using passive saliva collection, in 5 cc 

aliquots of Salivette tubes (Sarstedt, GERMANY). After being centrifuged 
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at 2000 g for 20 minutes in a refrigerated centrifuge (NF 1200R, NÜVE, 

Ankara, TÜRKİYE) in the laboratory, saliva samples were stored at -80°C 

until analysis of apelin, asprosin, BDNF and GLP-1 hormone levels.

Measurement of asprosin, BDNF and GLP-1 hormone levels in salivary: The 

commercial kits used in measurements are human-specific; Human 

Asprosin ELISA Kit." (BT LAB, Cat. No. E4095 Hu, China), Human Brain-

derived Neurotrophic Factor ELISA Kit (BT LAB, Cat.No E1302Hu, 

CHINA), Human Glucagon-like peptide ELISA Kit, Product code: E0022Hu, 

CHINA) was used. It was studied in accordance with the procedure 

specified in the manufacturer's catalog, using an intra-assay coefficient of 

8.0% and an inter-assay coefficient of 10.0%. The results were evaluated 

by reading absorption values at 450nm in accordance with the procedure 

reported in the kit.

Muscle Dysmorphic Disorder (Bigorexia) Inventory: The muscle 

dysmorphic disorder (bigorexia) inventory was used in the study to 

measure the level of bigorexia in athletes. The Turkish adaptation of the 

inventory, developed by Hildebrant et al. [24], was conducted by Devrim 

[25].This scale, which does not include a reverse item, is a 5-point Likert-

type scale consisting of 13 items. The scale includes items such as "never 

(1), sometimes (2), undecided (3), often (4), and always (5). Hildebrant et 

al. [24] adopted a cutoff point of 39 for the scale. A score above 39 indicates 

that individuals have a high level of bigorexia. The Cronbach's alpha 

reliability coefficient for the Bigoreksiya scale was determined to be 0.854.

The 6-minute walk test (6MWT): 6MWT was calculated using the Enright-

Sherrill Formula based on age, gender, and body mass index [26]. A 
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common formula for calculating the expected 6MWT distance (in meters) 

for men is: Distance (m) = (7.57 × height cm) − (5.02 × age years) − (1.76 × 

weight kg) − 309

A common formula for calculating the expected 6MWT distance (in meters) 

for women is:

Distance (m) = (2.11 × height cm) − (2.29 × weight kg) − (5.78 × age years) 

+ 667

MET (Metabolic Equivalent) level: MET is another variable that can be 

estimated by the 6MWT through a calculation that converts 6-min walking 

speed into a MET level ([3.5 + (6MWTspeed × 0.1)]/3.5) [27,28]. 

Data Analysis

Data obtained through survey forms in the study were processed and 

analyzed by the researcher using the SPSS 26.0 package program. As a 

result of the analysis performed for the normality test of the data, the 

skewness and kurtosis (Skewness and Kurtosis) values for all scales and 

their sub-dimensions were found to be between -2 and +2, and the 

normality assumption was accepted. For demographic variables such as 

gender, BMI, and number of meals consumed per day, parametric tests 

were used for two-group comparisons, and ANOVA tests were used for 

comparisons of more than two groups. For the two-group variables of 

gender and number of meals, an independent samples t-test was used, and 

for the BMI variable with more than two groups, ANOVA analyses were 

used. Groups with significant differences were determined using Tukey's 

HSD, a post-hoc test. Cronbach's alpha analysis was performed to 

determine the reliability of the scales and their sub-dimensions. Cronbach's 
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alpha value is expected to be above 0.70 [29].Pearson correlation analysis 

was applied to examine the relationships between the scale and its 

subdimensions used in the study, as well as the BDNF, Asprosin, and GLP1 

measurements, and age, height, weight, and BMI. Chi-square analyses 

were used to examine the relationships between participants' bigorexia 

status and their product consumption in the last month. The significance 

(p) value was set at 0.05 in all analyses. In the applied test results, 

differences were considered statistically significant when p<0.05, and 

statistically insignificant when p>0.05.

Results

According to the demographic findings of the study, 52.5% of the 

participants were female (n=63) and 47.5% were male. The majority of the 

participants (64.2%) were third-year students. When the number of daily 

meals was examined, it was determined that they most frequently 

consumed 3 meals (46.7%) and 2 meals (40.8%). Based on BMI groups, 

73.3% of the participants were of normal weight, 12.5% were pre-obese, 

11.7% were underweight, and 2.5% were obese. The mean age of the 

participants was 22.01, with ages ranging from 18.00 to 32.00. While the 

average height was 168.59 cm (min: 154.00 cm; max: 188.00 cm), the 

average weight was 62.61 kg (min: 43.00 kg; max: 98.00 kg) (Table 1).

Descriptive statistics for the Bigorexia scale and other measurements 

presented in Table 2 reveal the general structure of the data. The mean 

scores for the Bigorexia scale and its subscales were 36.0250 (sd=9.17749) 

for Bigorexia, 10.9000 (sd=3.06622) for Functional Impairment, 13.3417 

(sd=3.53731) for Volume Work, and 11.7833 (sd=3.22590) for Appearance 
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Intolerance, respectively. The participants' mean BDNF, Asprosin, and 

GLP1 levels were measured as 10.3422, 10.4803, and 120.0548, 

respectively. The internal consistency coefficients of the scales are 0.854 

for the Bigorexia scale, 0.765 for Functional impairment, 0.787 for volume 

work, and 0.834 for Appearance intolerance (Table 2). According to the 

Independent Samples T-Test results, men had significantly higher mean 

scores on bigorexia and its subscales (functional impairment, working for 

volume, and appearance intolerance) than women (p<0.05). However, no 

significant differences were found in BDNF, Asprosin, and GLP1 levels by 

gender (Table 3), (p>0.05). No statistically significant differences were 

found between the BMI groups in terms of Bigorexia, Functional 

Impairment, Volumetrics, BDNF, and GLP1 scale and measurement scores. 

However, significant differences were found in Appearance Intolerance 

scores (p=0.048) and Asprosin levels (p=0.008). Appearance Intolerance 

scores were significantly higher in lean participants than in obese 

participants, and Asprosin levels were significantly higher in the obese 

group than in the healthy group (Table 4).

According to the results of the Independent Samples T-Test, a 

significant difference was found in BDNF levels based on the number of 

daily meals. BDNF levels were higher in those who consumed 1-2 meals 

per day than in those who consumed 3 or more meals (p=0.035). No 

significant differences were found in the Bigorexia scale and its subscales, 

as well as in Asprosin and GLP1 levels (Table 5), (p>0.05).

Correlation analysis examining the relationships between 

participants' continuous demographic variables, the Bigorexia Scale, and 
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BDNF, Asprosin, and GLP1 levels revealed a significant positive correlation 

between height and weight (r=0.501; p<0.01). There was also a very 

strong positive correlation between weight and BMI (r=0.847; p<0.01). 

Significant positive correlations were found between height and the 

Bigorexia Scale and all of its subscales (Functional Impairment, Working 

for Volume, and Appearance Intolerance). However, significant negative 

correlations were found between BMI and the Bigorexia Scale and its 

subscales (p<0.01). All of the Bigorexia Scale and its subscales were found 

to be positively and highly correlated with each other (p<0.01). When 

biomarkers were examined, significant positive correlations were found 

between weight and BMI and Asprosin (r=0.265 and r=0.290, respectively; 

p<0.01). There was also a strong positive correlation between asprosin and 

GLP1 levels (r=0.585; p<0.01). No significant correlation was found 

between age and BDNF variables in any measurement (Table 6), (p>0.05).

The majority of the participants (64.2%) were third-year students, 

and 52.5% were female. The mean age was 22.01 years, height was 168.59 

cm, and weight was 62.61 kg. The mean bigorexia scale score was 

determined as 36.0250 (sd=9.17749). According to the results of the 

Independent Samples T-Test, men had statistically significantly higher 

bigorexia scale and subscale scores than women (p<0.05). Analysis of 

variance between BMI groups revealed significant differences in 

Appearance Intolerance (p=0.048) and Asprosin levels (p=0.008). Chi-

Square analysis showed a significant relationship between bigorexia status 

and consumption of meat and meat products (p=0.000) and fat 
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consumption (p=0.025). No significant differences or relationships were 

found for other variables and scales (p>0.05), (Table 7).

A one-way analysis of variance (ANOVA) was conducted to determine 

the differences between participants' Body Mass Index (BMI) groups and 

Asprosin, GLP-1, and BDNF levels. Asprosin levels were found to differ 

statistically significantly among BMI groups (Normal, Overweight/Pre-

obese, Underweight, Obese), F(3, 107) = 4.295, p=0.007. The strength of 

this effect was found to indicate a moderate effect size. Post-hoc Bonferroni 

tests showed that mean Asprosin levels were significantly higher in the 

Obese group than in the Healthy (Normal Weight) group (p=0.008). GLP-1 

levels were not found to differ statistically significantly between BMI 

groups, F(3, 107) = 1.107, p=0.348. The effect size for this relationship 

was small/negligible, with ηp2=0.030. A significant difference was found 

in the comparison between the groups with the number of daily meals (1-2 

meals, 3 meals, ≥4 meals) and BDNF levels, F(2, 107) = 3.511, p = 0.033. 

This effect had a moderate effect size of ηp2 = 0.081. Post-hoc analyses 

revealed that participants who consumed 1-2 meals per day had higher 

mean BDNF levels than the other groups.

Research findings showed that BGN scale scores significantly 

influenced participants' performance on the 6-minute walk test (6MWT) 

(p=0.004<0.01); specifically, individuals with higher BGN levels (mean 

748.45 meters) walked a greater distance in 6 minutes than individuals 

with lower BGN levels (mean 733.19 meters). However, BGN scale scores 

did not significantly influence expected 6MWT (p=0.453), walking speed 
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(p=0.459), or metabolic equivalent (MET) (p=0.510); that is, there were no 

significant differences between the low and high BGN groups (p>0.05) 

(Table 8).

DISCUSSION 

          BGN is a body dysmorphic disorder characterized by a 

preoccupation with insufficient muscle mass. Groups such as bodybuilders, 

weightlifters, adolescent and young adult college students, men in their 

twenties, coaches, and models are particularly at risk due to heightened 

body image sensitivity and social comparisons [30,31].Understanding the 

sociodemographic characteristics of BGN is critical for identifying risk 

groups, especially young male athletes and university students, to prevent 

it and develop effective treatment strategies [31,32,33].Bigorexic 

individuals consider excessive exercise and intense, high-protein, low-fat 

diets aimed at muscle building as normal behavior [1].This study shows 

that men have higher BGN levels than women (p<0.05) and that BGN is 

associated with eating habits. It was also found that BGN is positively 

correlated with height and negatively correlated with Body Mass Index 

(BMI) (p<0.01); these results are consistent with the literatüre 

[1,2,3,30,33]. Our results highlight that men are at higher risk for BGN 

than women, and this is associated with factors such as eating habits, 

height, and body mass index (BMI).

In this study, the mean score of students on the Bigorexia Inventory 

was found to be 36.02±9.17, and 40.8% of students were found to have a 

tendency towards bigorexia. Mean Bigorexia Inventory scores vary across 

studies. White et al [35] reported a mean of 29.13±8.83, while Bégin et al 
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[36] found a lower mean of 19.48±8.41. The prevalence of bigorexia 

tendency also varies across studies; Compte et al [37] found this tendency 

in 6.99% of male university students, while Longobardi et al [38]  found 

this rate to be 25%. This difference between studies is thought to be due 

to the fact that the studies were conducted with different populations.

Although BGN is considered a psychological disorder, hormones are 

reported to be related to the development or symptoms of bigorexia [2]. 

Asprosin is effective in adipose tissue regulation with metabolic response 

[39,40]. GLP-1, an incretin hormone secreted from the intestines, is 

effective in appetite control, satiety and mood regulation [41] and BDNF is 

effective in brain neuronal plasticity and mood regulation [15,42]. 

Furthermore, CREB levels, a central factor in the transcriptional activation 

of BDNF, are closely associated with neuronal plasticity and associated 

mood regulation [43].According to the study results, no direct significant 

relationship was found between bigorexia and asprosin levels (p>0.05). 

Significant differences were found between asprosin levels and BMI 

groups (p=0.008). Specifically, asprosin levels were significantly higher in 

the obese group compared to the normal-weight group (p<0.05). 

Furthermore, positive correlations were observed between weight and BMI 

and asprosin (r=0.265 and r=0.290, respectively; p<0.01). Given the 

unhealthy eating habits and changes in body composition in individuals 

with body dysmorphic disorders such as bigorexia, examining metabolic 

markers such as asprosin is important. Although no direct relationship was 

found between bigorexia and asprosin in this study, its significant 

relationship with obesity and BMI indicates that asprosin maintains its 
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importance as an indicator of metabolic health. Our current results are 

consistent with the results reporting a significant relationship between 

asprosin hormone and obesity and BMI [44,45,46,47].

Despite the known effects of GLP-1 on general appetite control, 

satiety, and mood by reducing glucagon levels and increasing insulin 

levels, no significant relationship was found between BGN levels and GLP-

1 or asprosin levels (p>0.05). The fact that GLP-1 levels were not affected 

by factors such as gender (p=0.988), number of meals per day (p=0.454), 

and BMI (p=0.847) suggests that the GLP-1 data in this study were 

relatively homogeneous across the population and that these demographic 

or physiological variables did not have a significant effect on GLP-1 levels. 

This finding supports the need to examine the relationship between GLP-1 

and bigorexia through other factors. The strong positive correlation 

between asprosin and GLP-1 (r=0.585; p<0.01) suggests that these two 

hormones may share a common regulatory pathway or interact with each 

other in energy metabolism, appetite, and body composition. Although our 

results show that GLP-1 has no direct relationship with BGN, its strong 

interaction with asprosin is consistent with research results reporting its 

role in appetite regulation [48,49,50]. 

The study examined BDNF levels, which play an important role in 

stress-related psychological discomfort and disorders, and revealed no 

significant gender-related differences in mean salivary BDNF, asprosin, 

and GLP-1 levels (p>0.05). Participants who ate 1-2 meals per day had 

significantly higher salivary BDNF levels than those who ate 3 or more 

meals per day (p=0.035), suggesting that meal frequency may affect BDNF 
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levels. While no correlation was found between age and bigorexia and 

BDNF levels (p=-0.036 and p=0.048, respectively), meal frequency 

affected BDNF (p=0.035), but no significant correlation was found 

between BDNF and BGN levels (p=0.048). While this finding contradicts 

research findings reporting an increase in psychological distress reported 

in the literature [51,52], it is consistent with similar research findings 

[53,54].This finding is thought to stem from methodological differences 

such as sample size and factors related to physiological processes such as 

the severity and duration of BGN. Because psychological distress such as 

anxiety and depression negatively impact individuals' physical activity 

levels, the Six-Minute Walk Test (6MWT) and MET can be used as 

indicators of decreased functional capacity or exercise intolerance [55,56]. 

In our current study, it was found that BGN levels significantly affected 

participants' 6MWT performance (p=0.004<0.01), with individuals with 

higher BGN levels (mean 748.45 meters) walking further than those with 

lower BGN levels (mean 733.19 meters). However, BGN scores did not 

significantly affect expected 6MWT, walking speed, or metabolic 

equivalent (MET) values, which were found to be 4.53 on average (p>0.05). 

Our current results are similar to the results of similar studies reported in 

the literature that although the 6-Minute Walk Test (6MWT) and Metabolic 

Equivalent (MET) values are not direct diagnostic tools for bigorexia, they 

can be useful in evaluating the exercise capacity of individuals with 

psychological disorders and monitoring treatment responses 

[23,57,58,59]. 
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There are several important limitations that should be considered 

when interpreting the results of this study. First, the cross-sectional design 

of our study precludes establishing a cause-and-effect relationship 

between BGN levels and hormone levels (asprosin, GLP-1, and BDNF). 

Future longitudinal studies are needed to determine the direction of 

causality and time course of the observed relationships. Second, the use of 

self-report questionnaires to assess BGN and dietary habits may introduce 

social desirability bias in the results and may weaken the strength of 

associations with physiological markers by influencing the true level of 

BGN symptoms or dietary patterns. Another limitation is that the sample 

was limited to students in the Faculty of Sports Sciences, limiting the 

generalizability of the results to the general athlete population or higher-

risk groups such as professional bodybuilders. Finally, biomarkers such as 

asprosin, GLP-1, and BDNF are influenced by numerous confounding 

variables, such as circadian rhythms, stress levels, and the timing of 

physical activity. A single, point-in-time measurement may not fully reflect 

daily fluctuations in these hormones. Therefore, the use of repeated 

biological measurements in the future is recommended to increase the 

reliability of our findings.

CONCLUSİON

The data obtained in our current study determined that men have higher 

levels of Bigorexia Nervosa (BGN) than women. Furthermore, BGN is 

associated with eating habits such as meat, meat products, and fat 

consumption. Based on these results, it is recommended that male athletes 

and bodybuilders, in particular, be considered at-risk groups for obsession 
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with muscle mass and unhealthy eating behaviors, and that counseling and 

education programs be developed accordingly. Furthermore, examining 

endocrine (asprosin, GLP-1) and cerebral (BDNF) hormone levels in 

individuals with BGN will contribute to the practices, programs, and 

strategies of dietitians, sports psychologists, and sports physicians to 

provide effective multidisciplinary approaches and support individuals' 

psychological and physiological well-being. However, as this study is one 

of the first to examine the relationship between BGN and hormonal levels, 

further research is needed to fully elucidate the mechanism of this 

relationship. We also anticipate that levels of hormones such as asprosin 

and BDNF may serve as early indicators and biomarkers for addressing 

risk factors associated with clinical conditions closely associated with BGN, 

such as eating disorders, anxiety disorders, and body dysmorphic 

disorders. Consequently, given the health consequences of body image 

issues and unhealthy eating habits, this study is expected to be particularly 

instructive for the fields of sports dietetics, sports psychology, and public 

health.

Highlights

•Bigorexia is defined as a body dysmorphic disorder characterized by an 

obsession with increasing muscle mass and decreasing body fat.

• This study investigates the effects of bigorexia nervosa on endocrine 

(asprosin), brain (BDNF), nutritional, and physical performance 

parameters.

•No significant difference was found between the bigorexia scale and 

asprosin and GLP-1 levels.
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•No significant correlation was observed between BDNF levels and the 

bigorexia scale. However, BDNF levels were higher in individuals who 

consumed 1-2 meals per day compared to those who ate 3 or more meals 

per day.

Declarations

Ethical considerations

The research was approved by the Bayburt University Research Ethics 
Committee (12.12.2024/ Decision no: 95/10). Before data collection, the 
researchers were informed about the study in accordance with the 
Declaration of Helsinki, and written and verbal consent was obtained. 
Students who volunteered to participate were briefly informed and then 
included in the study. All methods were conducted in accordance with 
relevant guidelines and regulations.

Authors’ Contribution

A.O.E, T.O.E and B.B designed the study. A.O.E., M.Y., M.T. and T.O.E., 
M.K. collected data. B.B. M.Y. and T.O.E. analyzed the data. B.B., M.T., 
M.K., M.Y. prepared the draft plan. All authors contributed to writing the 
manuscript. All authors read and approved the final manuscript.

Acknowledgment

The authors thank the students for their contribution to the study.

Data Availability Statement

The corresponding author upon reasonable request will provide data 
supporting the findings of this study.

Funding

ACCEPTED MANUSCRIPTARTICLE IN PRESS



ARTIC
LE

 IN
 PR

ES
S

No funding was received for this study.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Consent for publication

Not applicable

References 

1. Vasiliu O. At the Crossroads between eating disorders and body 

dysmorphic disorders—the case of bigorexia nervosa. Brain Sciences. 

2023;13(9):1234. https://doi.org/10.3390/brainsci13091234.

2. Orkun Erkılıç, T. Erkılıç, A.O., Bayraktar B. Investigation of the 

relationship between cortisol hormone response and body mass index 

according to bigorexia levels in sports sciences faculty students. 

Cuestiones de Fisioterapia. 2025;54(4):6153-6170. 

https://doi.org/10.48047/9eeedn84

3. Çınaroğlu M, Yılmazer E. Muscle Dysmorphia, Obsessive–Compulsive 

Traits, and Anabolic Steroid Use: A Systematic Review and Meta-

Analysis. Behav Sci (Basel). 2025;15(9):1206. 

https://doi.org/10.3390/bs15091206.

4. Campagna JD, Bowsher B. Prevalence of body dysmorphic disorder 

and muscle dysmorphia among entry-level military personnel. Mil 

Med. 2016;181(5):494-501. https://doi.org/10.7205/MILMED-D-15-

00118.

5. Lev Arey D, Peleg Y, Gutman T. Male body image in focus: 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://doi.org/10.3390/brainsci13091234
https://www.google.com/search?q=https://doi.org/10.3390/bs15091206
https://doi.org/10.7205/MILMED-D-15-00118
https://doi.org/10.7205/MILMED-D-15-00118


ARTIC
LE

 IN
 PR

ES
S

muscularity-oriented eating behaviours, muscle dysmorphia, and 

exercise addiction in gay and heterosexual men. J Eat Disord. 

2025;13(1):151. https://doi.org/10.1186/s40337-025-01311-0.

6. Sanchez-Castro AE, Cook-del Águila L, Huaman GAY, Caminiti RAT, 

Bossio MAR, Mayta-Tristána P. Prevalence of muscle dysmorphia 

symptomatology and related factors in male university students. Rev 

Mex Trastor Aliment. 2022;10(2):185-195. 

https://doi.org/10.22201/fesi.20071221e.2022.2.822.

7. Kanayama G, Hudson JI, Pope HG Jr. Anabolic-androgenic steroid use 

and body image in men: A growing concern for clinicians. Psychother 

Psychosom. 2020;89(2):65-73. https://doi.org/10.1159/000505978.

8. Krug I, Fuller-Tyszkiewicz M, Hughes EK, Roncero M. What Do We 

Know About Other Specified Feeding or Eating Disorders, 

Unspecified Feeding and Eating Disorder and the Other EXIAs (eg, 

Orthorexia, Bigorexia, Drunkorexia, Pregorexia etc.)?. Front Psychol. 

2022;13:953402. https://doi.org/10.3389/fpsyg.2022.953402.

9. Rashid MH, Deora N, Kolur SR, Malini SS, Sen P. Genetic 

Predisposition and Severity of Eating Disorders-A Review. CNS 

Neurol Disord Drug Targets. 2025;24(7):498-510. 

https://doi.org/10.2174/0118715273372810250214054917.

10. Stanley S, Wynne K, McGowan B, Bloom S. Hormonal regulation of 

food intake. Physiol Rev. 2005;85:1131-1158. 

https://doi.org/10.1152/physrev.00025.2004.

11. Bayraktar B. Endocrine system. In: Physiology for Health Sciences. 

Akademisyen Publishing; 2020:239-270.

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://www.google.com/search?q=https://doi.org/10.1186/s40337-025-01311-0
https://www.google.com/search?q=https://doi.org/10.22201/fesi.20071221e.2022.2.822
https://doi.org/10.1159/000505978
https://doi.org/10.3389/fpsyg.2022.953402
https://www.google.com/search?q=https://doi.org/10.2174/0118715273372810250214054917
https://doi.org/10.1152/physrev.00025.2004


ARTIC
LE

 IN
 PR

ES
S

12. Yaskolka Meir A, Tsaban G, Rinott E, et al. Individual response to 

lifestyle interventions: a pooled analysis of three long-term weight 

loss trials. Eur J Prev Cardiol. 2025:zwaf308. 

https://doi.org/10.1093/eurjpc/zwaf308.

13. Orkun Erkılıç, T. Erkılıç, A.O., Bayraktar B. Investigation of the 

relationship between cortisol hormone response and body mass index 

according to bigorexia levels in sports sciences faculty students. 

Cuestiones de Fisioterapia. 2025;54(4):6153-6170. 

https://doi.org/10.48047/9eeedn84.

14. Sadeghi A, Nazarali P, Alizadeh R, Ceylan HI, Nobari H. Effect of 

submaximal and maximal training on serum levels of asprosin, 

metabolic parameters and body composition in overweight and obese 

women. J Diabetes Metab Disord. 2025;24(1):96. 

https://doi.org/10.1007/s40200-025-01608-6.

15. Okur S, Bayraktar B. Relationship Between Brain-Derived 

Neurotrophic Factor (BDNF) and Multiple Intelligence Profiles. Am J 

Psychiatr Rehabil. 2025;28(3):1-9. 

https://doi.org/10.69980/ajpr.v28i3.330.

16. Numakawa T, Kajihara R. The role of brain-derived neurotrophic 

factor as an essential mediator in neuronal functions and the 

therapeutic potential of its mimetics for neuroprotection in 

neurologic and psychiatric disorders. Molecules. 2025;30(4):848. 

https://doi.org/10.3390/molecules30040848.

17. Shao ZA, Zhang X, Cai J, Lu F. Glucagon-like peptide-1: a new 

potential regulator for mesenchymal stem cells in the treatment of 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://doi.org/10.1093/eurjpc/zwaf308
https://doi.org/10.48047/9eeedn84
https://doi.org/10.1007/s40200-025-01608-6
https://www.google.com/search?q=https://doi.org/10.69980/ajpr.v28i3.330
https://doi.org/10.3390/molecules30040848


ARTIC
LE

 IN
 PR

ES
S

type 2 diabetes mellitus and its complication. Stem Cell Res Ther. 

2025;16(1):248. https://doi.org/10.1186/s13287-025-04369-4.

18. Applebey SV, Xiao AG, Reiner BC, Hayes MR. The estrous cycle 

moderates the food and body weight suppressive effects of glucagon-

like peptide-1 receptor agonism. Diabetes Obes Metab. 

2025;27(3):70177. https://doi.org/10.1111/dom.70177.

19. Hwang E, Portillo B, Williams KW. Glucagon-like peptide 1 (GLP-1) 

action on hypothalamic feeding circuits. Endocrinology. 

2025;166(7):bqaf125. https://doi.org/10.1210/endocr/bqaf125.

20. Bakry MA, Hamada M. Effects of Stress on Physiological and 

Behavioral Responses: Understanding the Relationship between 

Stress and Health in Animal Models. Egypt J Vet Sci. 

2025;56(13):241-254. 

https://doi.org/10.21608/ejvs.2025.371895.2741.

21. Kim EJ, Yang SP, Lee JM, Shin BJ, Choi SJ, An SH. The relationship 

between 10meter walk test and 6minute walk test in subacute stroke 

patients. J Korean Phys Ther Sci. 2025;32(1):28-41. 

https://doi.org/10.26862/jkpts.2025.03.32.1.28.

22. González-Devesa D, Diz-Gómez JC, Sanchez-Lastra MA, Rodríguez 

AO, Ayán-Pérez C. Criterion-Related Validity and Reliability of the 

Six-Minute Run Walk Test Among Children: Findings from a 

Systematic Review and Meta-Analysis. Meas Phys Educ Exerc Sci. 

2025;29(2):160-173. 

https://doi.org/10.1080/1091367X.2024.2323567.

23. Tanioka R, Kamoi R, Mifune Y, et al. Gait Disturbance in Patients with 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://www.google.com/search?q=https://doi.org/10.1186/s13287-025-04369-4
https://www.google.com/search?q=https://doi.org/10.1111/dom.70177
https://doi.org/10.1210/endocr/bqaf125
https://www.google.com/search?q=https://doi.org/10.21608/ejvs.2025.371895.2741
https://www.google.com/search?q=https://doi.org/10.26862/jkpts.2025.03.32.1.28
https://www.google.com/search?q=https://doi.org/10.1080/1091367X.2024.2323567


ARTIC
LE

 IN
 PR

ES
S

Schizophrenia in Relation to Walking Speed, Ankle Joint Range of 

Motion, Body Composition, and Extrapyramidal Symptoms. 

Healthcare. 2025;13(6):604. 

https://doi.org/10.3390/healthcare13060604.

24. Hildebrandt T, Langenbucher J, Schlundt DG. Muscularity concerns 

among men: development of attitudinal and perceptual measures. 

Body Image. 2004;1(2):169-181. 

https://doi.org/10.1016/j.bodyim.2004.01.001.

25. Devrim, A. (2016). Kas dismorfik bozukluğu envanteri ve vücut 

geliştirici imaj şemasının geçerlik ve güvenirlik durumu ile yeme 

tutumu testi arasındaki ilişkinin değerlendirilmesi [Yüksek lisans 

tezi, Hacettepe Üniversitesi Sağlık Bilimleri Enstitüsü]. YÖK Ulusal 

Tez Merkezi. (Tez No.435823)

26. Wilches-Luna EC, Rosero-Carvajal HE, Arias Balanta ÁJ, et al. 

Reference Equations for the Six-Minute Walk Test in Healthy Adults 

in Southwestern Colombia: a Cross-Sectional Study. Rev Investig 

Innov Cienc Salud. 2025;7(2). https://doi.org/10.46634/riics.362.

27. Bittner V. Role of the 6-minute walk test in cardiac rehabilitation. In: 

Franklin BA, Gordon NF, Sperling LS, Whaley MH, eds. Cardiac 

Rehabilitation. Totowa, NJ: Humana Press; 2007:131-139. 

https://doi.org/10.1007/978-1-59745-312-3_9.

28. Ferguson B. ACSM’s guidelines for exercise testing and prescription 

9th Ed. 2014 [book review]. J Can Chiropr Assoc. 2014;58(3):328. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4139760/.

29. Gürbüz S, Şahin F. Sosyal bilimlerde araştırma yöntemleri. Ankara: 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://www.google.com/search?q=https://doi.org/10.3390/healthcare13060604
https://doi.org/10.1016/j.bodyim.2004.01.001
https://www.google.com/search?q=https://doi.org/10.46634/riics.362
https://www.google.com/search?q=https://doi.org/10.1007/978-1-59745-312-3_9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4139760/


ARTIC
LE

 IN
 PR

ES
S

Seçkin Yayıncılık, 2014; 271, 74-82.

30. Giglberger M, Peter HL, Henze GI, Kraus E, Bärtl C, Konzok J, Wüst 

S. Brain activation changes as predictors for perceived stress and 

cortisol awakening responses over a 13-months stress period. 

Psychoneuroendocrinology.2024; 160:106798. https://doi.org/ 

10.1016/j.psyneuen.2023.106798

31. Ganson KT, Testa A, Rodgers RF, Murray SB, Nagata JM. Exploring 

body ideal internalization, sociocultural pressures, and probable 

muscle dysmorphia in Canadian and American boys and men. Eating 

Behaviors.2025; 56:101944. 

https://doi.org/10.1016/j.eatbeh.2025.101944

32. Rocha RMAD, Hauck Filho N. Taxometric evidence for the 

dimensional structure of body dysmorphic disorder and muscle 

dysmorphia. Current Psychology.2025; 44(10):9358-9364. 

https://doi.org/10.1007/s12144-025-07733-y

33. Lev Arey D, Peleg Y, Gutman T. Male body image in focus: 

muscularity-oriented eating behaviours, muscle dysmorphia, and 

exercise addiction in gay and heterosexual men. Journal of Eating 

Disorders.2025; 13(1):1-11. https://doi.org/10.1186/s40337-025-

01311-0

34. Burmeister MA. Bigorexia Nervosa Review. US Pharm.2025; 50(6):4-

11. https://doi.org/10.1007/s40263-025-01582-y

35. White EK, Mooney J, Warren CS. Ethnicity, eating pathology, drive 

for muscularity, and muscle dysmorphia in college men: a descriptive 

study. Eat Disord. 2019;27(2):137‐151. https://doi.org/10.1080/ 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://doi.org/
https://www.google.com/search?q=https://doi.org/10.1016/j.eatbeh.2025.101944
https://doi.org/10.1007/s12144-025-07733-y
https://www.google.com/search?q=https://doi.org/10.1186/s40337-025-01311-0
https://www.google.com/search?q=https://doi.org/10.1186/s40337-025-01311-0
https://www.google.com/search?q=https://doi.org/10.1007/s40263-025-01582-y


ARTIC
LE

 IN
 PR

ES
S

10640266.2019.1585717

36. Bégin C, Turcotte O, Rodrigue C. Psychosocial factors underlying 

symptoms of muscle dysmorphia in a non‐clinical sample of men. 

Psychiatry Res. 2018;272:319‐325. 

https://doi.org/10.1016/j.psychres. 2018.12.120

37. Compte EJ, Sepulveda AR, Torrente FA. Two‐stage epidemiological 

study of eating disorders and muscle dysmorphia in male university 

students in Buenos Aires. International Journal of Eating Disorders. 

2015;48(8):1092‐1101.

38. Longobardi C, Prino LE, Fabris MA, Settanni M. Muscle dysmorphia 

and psychopathology: findings from an Italian sample of male 

bodybuilders. Psychiatry Res. 2017;256:231‐236. 

https://doi.org/10.1016/j. psychres.2017.06.065

39. Khan S, Syeda S, Raghuvanshi Y, Shrivastava A. Pathophysiological 

insights into asprosin: an emerging adipokine in reproductive health. 

Rev Endocr Metab Disord. 2025:1-26. 

https://doi.org/10.1007/s11154-025-09975-4.

40. Acevedo J, Martínez-Vázquez SE, Noriega LG, Guevara-Cruz M, 

Velázquez-Villegas L, Sánchez-Tapia M, et al. Asprosin as a regulator 

of hepatic lipogenesis and its association with hepatic steatosis. J 

Lipid Res. 2025:100921. https://doi.org/10.1016/j.jlr.2025.100921.

41. Carmellini P, Cuomo A, Rescalli MB, Fagiolini A. GLP-1 Receptor 

Agonists in Mood Disorders: A Psychiatric Perspective. Life. 

2025;15(9):1422. https://doi.org/10.3390/life15091422.

42. Bayraktar B. Investigation of the Physiology of Brain-Derived 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://doi.org/10.1016/j.psychres.%202018.12.120
https://www.google.com/search?q=https://doi.org/10.1007/s11154-025-09975-4
https://www.google.com/search?q=https://doi.org/10.1016/j.jlr.2025.100921
https://www.google.com/search?q=https://doi.org/10.3390/life15091422


ARTIC
LE

 IN
 PR

ES
S

Neurotrophic Factor (BDNF) and Its Effects on Physiological 

Systems. In: Türkiye Vision: Multidisciplinary Studies 2019. Ekin 

Yayınevi; 2019. pp. 342-347.

43. Okur S, Bayraktar B. Investigation of Salivary cAMP Response 

Element-Binding Protein (CREB) and Cortisol Hormone Responses 

According to Metacongestion Skills: Bayburt University Example. 

American Journal of Psychiatric Rehabilitation.2025; 28(2):53-60. 

https://doi.org/10.1080/10973679.2024.2405077

44. Liang D, Li X, Xiang C, Xu M, Ren Y, Zheng F, et al. The correlation 

between serum asprosin and type 2 diabetic patients with obesity in 

the community. Front Endocrinol (Lausanne). 2025;16:1535668. 

https://doi.org/10.3389/fendo.2025.1535668.

45. Zhang Y, Jia Y, Zhao S, Wang Y, MuLaTiHaJi M, Luo X, et al. Isthmin 

1, matrix metalloproteinase 8 and asprosin as potential biomarkers 

in periodontitis with obesity. BMC Oral Health. 2025;25(1):1-11. 

https://doi.org/10.1186/s12903-025-06868-5.

46. Humadi NS, Saleh NA. Relationship between asprosin and certain 

biochemical parameters in obese patients. Regul Mech Biosyst. 

2025;16(2):e25059. https://doi.org/10.15421/0225059.

47. Liang, D., Li, X., Xiang, C., Xu, M., Ren, Y., Zheng, F., Ma, L., Yang, 

J., Wang, Y., & Xu, L. (2025). The correlation between serum asprosin 

and type 2 diabetic patients with obesity in the community. Frontiers 

in Endocrinology, 16, 1535668. 

https://doi.org/10.3389/fendo.2025.1535668

48. Gao, Y., Yuan, X., Zhu, Z., Wang, D., Liu, Q., & Gu, W. (2020). 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://www.google.com/search?q=https://doi.org/10.1080/10973679.2024.2405077
https://www.google.com/search?q=https://doi.org/10.3389/fendo.2025.1535668
https://www.google.com/search?q=https://doi.org/10.1186/s12903-025-06868-5
https://www.google.com/search?q=https://doi.org/10.15421/0225059
https://www.google.com/search?q=https://doi.org/10.3389/fendo.2025.1535668


ARTIC
LE

 IN
 PR

ES
S

Research and prospect of peptides for use in obesity treatment. 

Experimental and Therapeutic Medicine, 20(6), 234. 

https://doi.org/10.3892/etm.2020.9364

49. Dai C, Zhu W. Effects of GLP-1 receptor agonists on asprosin levels 

in normal weight or overweight/obesity patients with type 2 diabetes 

mellitus. Medicine.2022; 101(43):e31334. 

https://doi.org/10.1097/MD.0000000000031334

50. Liu, Y., Qian, S. W., Tang, Y., & Tang, Q. Q. (2024). The secretory 

function of adipose tissues in metabolic regulation. Life Metabolism, 

3(2), loae003. https://doi.org/10.1093/lifemeta/loae003

51. Gabryelska A, Turkiewicz S, Ditmer M, Karuga FF, Strzelecki D, 

Białasiewicz P, Sochal M. BDNF and proBDNF serum protein levels 

in obstructive sleep apnea patients and their involvement in insomnia 

and depression symptoms. J Clin Med.2022; 11(23):7135. 

https://doi.org/10.3390/jcm11237135

52. Chan JC, Lee CT, Say YH, Lin YF, Tsai MC. Exercise as a mediator 

between childhood adversity and psychological distress: Can BDNF 

moderate the mediating effect?. J Psychiatr Res.2025; 182:277-283. 

https://doi.org/10.1016/j.jpsychires.2024.11.006

53. Giese, M., Unternaehrer, E., Brand, S., Calabrese, P., Holsboer-

Trachsler, E., & Eckert, A. (2013). The interplay of stress and sleep 

impacts BDNF level. PLoS One, 8(10), e76050. 

https://doi.org/10.1371/journal.pone.0076050

54. Gomutbutra, P., Yingchankul, N., & Chattipakorn, S. (2022). Low 

psychological flexibility and high brain-derived neurotrophic factor 

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://doi.org/10.3892/etm.2020.9364
https://www.google.com/search?q=https://doi.org/10.1097/MD.0000000000031334
https://doi.org/10.1093/lifemeta/loae003
https://doi.org/10.3390/jcm11237135
https://www.google.com/search?q=https://doi.org/10.1016/j.jpsychires.2024.11.006
https://doi.org/10.1371/journal.pone.0076050


ARTIC
LE

 IN
 PR

ES
S

(BDNF) associate with fatigue symptoms. medRxiv. 

https://doi.org/10.1101/2022.03.15.22271536

55. Tartavoulle TM. A predictive model of the effects of depression, 

anxiety, stress, 6-minute-walk distance, and social support on health-

related quality of life in an adult pulmonary hypertension population. 

Clin Nurse Spec.2015; 29(1):22-28. 

https://doi.org/10.1097/NUR.0000000000000094

56. Baillot, A., Baillargeon, J. P., Brown, C., Poder, T., & Langlois, M. F. 

(2015). The 6-min walk test reflects functional capacity in primary 

care and obese patients. International Journal of Sports Medicine, 

36(06), 503-509. https://doi.org/10.1055/s-0034-1398717

57. Gomberg-Maitland M, Huo D, Benza RL, McLaughlin VV, Tapson VF, 

Barst RJ. Creation of a model comparing 6-minute walk test to 

metabolic equivalent in evaluating treatment effects in pulmonary 

arterial hypertension. J Heart Lung Transplant.2007; 26(7):732-738. 

https://doi.org/10.1016/j.healun.2007.03.012

58. Moretz C, Verrill D, Lippard M. Normative Values for 6-Minute Walk 

Test Performance in Pulmonary Rehabilitation. J Cardiopulm Rehabil 

Prev.2008; 28(4):269. 

https://doi.org/10.1097/01.HCR.0000336906.66697.5e

59. Bernard P, Romain AJ, Vancampfort D, Baillot A, Esseul E, Ninot G. 

Six minutes walk test for individuals with schizophrenia. Disabil 

Rehabil.2015; 37(11):921-927. 

https://doi.org/10.3109/09638288.2014.945084

ACCEPTED MANUSCRIPTARTICLE IN PRESS

https://www.google.com/search?q=https://doi.org/10.1101/2022.03.15.22271536
https://www.google.com/search?q=https://doi.org/10.1097/NUR.0000000000000094
https://www.google.com/search?q=https://doi.org/10.1055/s-0034-1398717
https://www.google.com/search?q=https://doi.org/10.1016/j.healun.2007.03.012
https://www.google.com/search?q=https://doi.org/10.1097/01.HCR.0000336906.66697.5e
https://www.google.com/search?q=https://doi.org/10.3109/09638288.2014.945084


ARTIC
LE

 IN
 PR

ES
S

Table 1. Demographic variables

Variable Groups f %

Woman 63 52,5
Gender

Man 57 47,5

1st 9 7,5

2nd 19 15,8

3rd 77 64,2
Grade

4th 15 12,5

1 3 2,5

2 49 40,8

3 56 46,7
Daily meal 
amount

4 and more 12 10,0

Underweight 14 11,7

Normal 88 73,3

Owerweight 15 12,5
BMI Groups

Obese 3 2,5

   Min. Max. Mean SD.

Age 18,00 25,00 22,01 1,775

Height (cm) 154,00 188,00 168,59 7,995

Weight (kg) 43,00 98,00 62,61 10,935

Table 2. Descriptive statistics of the bigorexia scale and other 
measurements

Scale 
Min
.

Max. X s Skewn
ess

Kurto
sis

Cronbach 
Alfa
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Bigorexia
17,
00

63,0
0

36,025
0

9,1774
9

-,017 -,319 0,854

Functional disorder
4,00 20,00 10,900

0
3,0662

2
-,061 -,266 0,765

Working for volume
6,00 24,00 13,341

7
3,5373

1
,077 -,123 0,787

Appearance 
intolerance

5,00 19,00 11,783
3

3,2259
0

-,050 -,757 0,834

BDNF
6,24 14,32 10,342

2
2,1440

6
,233 -,814 -

Asprosin
6,75 18,62 10,480

3
2,5194

8
,634 ,937 -

GLP1
90,7

6
138,2

2
120,05

48
14,383

01
-,743 -,834 -

Table 3. Comparison of bigorexia scale and other measurement scores by gender 
(Independent Samples T-Test)

Parameters Gender N X s t sd p
Woman 63 31,7460 7,43568

Bigorexia
Man 57 40,7544 8,62571

-
6,143

11
8

,00
0

Woman 63 9,5079 2,55818
Functional disorder

Man 57 12,4386 2,85368
-

5,932
11
8

,00
0

Woman 63 11,8254 2,92122
Working for volume

Man 57 15,0175 3,41996
-

5,513
11
8

,00
0

Woman 63 10,4127 2,72169Appearance 
intolerance Man 57 13,2982 3,07620

-
5,452

11
8

,00
0

Woman 63 10,3438 2,28722
BDNF

Man 57 10,3404 1,99417
,009 11

8
,99
3

Woman 63 10,3073 2,51170
Asprosin

Man 57 10,6716 2,53644
-,790 11

8
,43
1
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Woman 63 120,036
3

14,9475
8

GLP1
Man 57 120,075

1
13,8647

5

-,015 11
8

,98
8

Table 4. Comparison of bigorexia scale and other measurement scores 
with BMI groups (ANOVA)

Parameters BKİ N X s F p Post Hoc 
(Tukey)

Underwei
ght

14 38,714
3

9,4659
6

Normal 88 36,443
2

8,9620
6Bigorexia

Obese 18 31,888
9

9,2220
3

2,58
8

,07
9 -

Underwei
ght

14 11,785
7

2,8603
0

Normal 88 11,022
7

3,0549
6

Functional 
disorder

Obese 18 9,6111 3,0513
0

2,29
4

,10
5 -

Underwei
ght

14 13,928
6

3,9118
0

Normal 88 13,522
7

3,5395
2

Working for 
volume

Obese 18 12,000
0

3,0678
6

1,61
9

,10
5 -

Underwei
ght

14 13,000
0

3,3512
3

Normal 88 11,897
7

3,0664
7

Appearance 
intolerance

Obese 18 10,277
8

3,5281
3

3,11
9

,04
8 a>c

Underwei
ght

14 10,594
3

1,9256
0

Normal 88 10,278
5

2,2811
7BDNF

Obese 18 10,457
2

1,6202
6

,159 ,85
3 -
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Underwei
ght

14 10,177
9

2,3394
6

Normal 88 10,184
7

2,1982
2Asprosin

Obese 18 12,161
1

3,4642
0

5,03
2

,00
8 c>b

Underwei
ght

14 118,40
57

14,094
89

Normal 88 120,49
90

14,557
54GLP1

Obese 18 119,16
56

14,406
14

,166 ,84
7 -

Table 5. Comparison of bigorexia scale and other measurement scores 
with the number of daily meals (Independent Samples T-Test)

Parameters Meal per 
day N X s t sd p

1-2 52 35,5577 8,55756
Bigorexia

3+ 68 36,3824 9,67229
-,486 11

8
,62
8

1-2 52 10,7308 3,07498
Functional disorder

3+ 68 11,0294 3,07601
-,527 11

8
,11
8

1-2 52 13,0385 3,33115
Working for volume

3+ 68 13,5735 3,69476
-,820 11

8
,41
4

1-2 52 11,7885 2,91942Appearance 
intolerance 3+ 68 11,7794 3,46344

,015 11
8

,98
8

1-2 52 10,8125 2,18874
BDNF

3+ 68 9,9825 2,05311
2,132 11

8
,03
5

1-2 52 10,8637 2,68061
Asprosin

3+ 68 10,1872 2,36716
1,464 11

8
,14
6

1-2 52 121,184
8

13,4373
7

GLP1
3+ 68 119,190

6
15,1074

5

,751 11
8

,45
4
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Table 6. Relationships between continuous demographic variables of the 
participants, Bigorexia scale, and BDNF, Asprosin, and GLPI levels 
(Correlation Analysis)

1 2 3 4 5 6 7 8 9 10 11

1.Age r 1

2.Height (cm) r -,119 1

3.Weight (kg) r -,038 ,501** 1

4.BMI r ,027 -,028 ,847** 1

5.Bigorexia r -,011 ,366** -,085 -
,320**

1

6. Functional 
disorder

r ,036 ,322** -,095 -
,310**

,949** 1

7. Working for 
volume

r -,108 ,390** -,047 -
,286**

,943**,871** 1

8.Appearance 
intolerance

r ,053 ,308** -,099 -
,303**

,909**,794**,758** 1

9.BDNF r -,036 ,016 -,040 -,067 ,048 ,039 ,091 -
,002

1

10.Asprosin r ,027 ,039 ,265**,290** -,012 -,005 -,034 ,008 ,071 1

11.GLP1 r -,021 ,045 ,116 ,104 ,081 ,116 ,042 ,075 ,132 ,585** 1

Table 7. Relationships between participants' bigorexia status and their 
product consumption in the last month (Chi-Square Analysis)
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Bigorexia 
status

Food Frequency Low High Total X2 sd p

Always 2 3 5

5-6 times a 
week

12 9 21

3-4 times a 
week

26 17 43

1-2 times a 
week

22 18 40

Milk-
Yogurt

Never 9 2 11

3,449 4 ,486

Always 0 5 5

5-6 times a 
week

10 27 37

3-4 times a 
week

21 16 37

1-2 times a 
week

31 0 31

Meat-Meat 
product

Never 9 1 10

48,483 4 ,000

Always 5 7 12

5-6 times a 
week

15 7 22

3-4 times a 
week

20 22 42

1-2 times a 
week

20 9 29

Egg

Never 11 4 15

6,978 4 ,137

Always 23 22 45 5,761 4 ,218

ACCEPTED MANUSCRIPTARTICLE IN PRESS



ARTIC
LE

 IN
 PR

ES
S

5-6 times a 
week

9 7 16

3-4 times a 
week

18 13 31

1-2 times a 
week

16 7 23

Bread and 
Cereals

Never 5 0 5

Always 8 1 9

5-6 times a 
week

11 8 19

3-4 times a 
week

23 17 40

1-2 times a 
week

21 21 42

Vegetables

Never 8 2 10

6,607 4 ,158

Always 12 7 19

5-6 times a 
week

17 13 30

3-4 times a 
week

23 19 42

1-2 times a 
week

14 8 22

Fruits

Never 5 2 7

1,158 4 ,885

Always 6 6 12

5-6 times a 
week

8 1 9

Fats-Oils

3-4 times a 
week

14 16 30

11,1333 4 ,025
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1-2 times a 
week

27 23 50

Never 16 3 19

Always 13 11 24

5-6 times a 
week

11 3 14

3-4 times a 
week

15 13 28

1-2 times a 
week

24 17 41

Sugar and 
Candy

Never 8 5 13

2,830 4 ,587

Table 8. Participants' 6-meter walking test, speed, and metabolic equivalent data 
according to their bigorexia status

 
Parameters Bigorexia 

Level N Mean Std. 
Deviation t df p

Low BGN 71 740,4970 46,56600Expected 
6MWT

High BGN 49 734,2829 41,01911
,754 118 ,453

Low BGN 71 733,1887 27,281436MWT 
realized High BGN 49 748,4510 28,47853

-2,959 118 0,004**

Low BGN 71 123,4006 7,75732Speed

High BGN 49 122,3806 6,83670

,742 118 ,459

Low BGN 71 4,4996 ,22647MET

High BGN 49 4,4729 ,20373

,661 118 ,510

**p<0.01,* p<0.05; Low BGN (Low Bigorexia Nervosa Low): Those with a 
Bigorexia Nervosa Scale Mean Score of <39, High BGN (High Bigorexia 
Nervosa High): Those with a Bigorexia Nervosa Scale Mean Score of ≥39.
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