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Abstract

The aim of this study is to investigate the relationship between cortisol hormone response and body
mass index (BMI) according to bigorexia levels in sports sciences faculty students. The study was
conducted on 40 university students (20 female, 20 male) of different genders who study at the 3rd
year Recreation Department of the Faculty of Sports Sciences at Bayburt University, do not have
any health problems, and regularly engage in bodybuilding. Participants filled out the demographic
data questionnaire and the Muscle Dysmorphic Disorder (Bigorexia) Inventory (MDDI) during a
face-to-face interview. Cortisol hormone levels in the saliva samples taken from the students
included in the study were examined by ELISA technique. Number, percentage, mean, chi-square,
T Test, Pearson Correlation and ANOVA tests were used to evaluate the data. In all analyses, the
significance value was taken as p<0.05. The total average score obtained by the participants from
the MDDI (Bigorexia scale) was found to be 37.550+6.61.There is a negative moderate relationship
between bigorexia and weight (-.360*) and BMI (-.330*) among the continuous demographic
variables of the participants, the bigorexia scale, its sub-dimensions and cortisol levels. It was
determined that as the participants' weight and BMI measurements decreased, their scores from the
bigorexia scale increased, and there was a very strong positive relationship (.908**) between the
bigorexia scale score and cortisol. In addition, it was determined that the increase in salivary cortisol
level due to the increase in the bigorexia scale score was statistically significant (p<0.05). Bigorexia
nervosa is a serious health problem that is reported to be increasing in young people because it is
associated with many psychological health problems such as eating disorders, anxiety, depression
and social isolation. Considering the effect of bigorexia nervosa on health, it is thought that
examining cortisol hormone levels will make a significant contribution and benefit in understanding
the health problems associated with it and developing appropriate interventions.
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Introduction

Bigorexia nervosa, also known as muscle dysmorphia, is a subtype of body dysmorphic
disorder, often accompanied by eating disorders, in which the individual describes his or her
body as small, weak, and inadequate, even though his or her body structure is normal or even
unusually large and muscular (Mosley, 2009; Vasiliu, 2023). In DSM-5, the term bigorexia is
included in the scope of "body dysmorphic disorder” under the main title of "Obsessive-
Compulsive and Related Disorders” (Krug et al., 2022). This situation points to the
incompatibility between physical and mental health, which negatively affects the quality of life
(Okur, 2024). Although the incidence of bigorexia is seen in men interested in muscle building,
in recent years it has been reported that the media is a risk factor that can cause body image
disorders for both genders. Bigorexic individuals can usually prefer more protein, less fat foods
and use supplements (Mosley, 2009). They spend most of their time in exercise and sports
centers. Bigorexic individuals may refuse treatment because they are hiding their devastating
psychological and social problems. Although bigorexia is considered a subclass of body
dysmorphic disorder, it is suggested that individuals with bigorexia symptoms should also be

evaluated for eating disorders (Sabiston et al., 2019).

Bigorexic individuals may still see themselves as inadequate even if they have above-
average muscle mass. However, in most cases, the person is either of normal weight or
extremely large and muscular. Bigorexic individuals are perfectionists, individuals who
compare themselves to extremely high standards, and have a tendency to constantly evaluate
themselves critically (Azaiez et al., 2014). Although the incidence of bigorexia is seen in men
interested in muscle building, in recent years it has been reported that the media is a risk factor
that can cause body image disorders for both genders. Bigorexic individuals generally prefer

more protein, less fat foods and may use supplements (Mosley, 2009). Appetite control is a
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function of the hypothalamus in the brain. Signals released from the gut, pancreas and adipose
tissue are transmitted to the hypothalamus. In the hypothalamus, the lateral hypothalamic area
(LHA) acts as the hunger center, while the ventromedial hypothalamus (VHM) acts as the

satiety center (Stanley et al., 2005).

Hormones are biomolecules that are secreted from glands and play a role in many
physiological processes that affect organs (Bayraktar, 2020). Cortisol is a corticosteroid
hormone that is synthesized in the zona fasciculus of the adrenal cortex and is associated with
the body's response to stress. Known as the stress hormone, cortisol is regulated by the
hypothalamus-pituitary-adrenal axis, Corticotropin-releasing hormone (CRH) and the pituitary
hormone ACTH (Adrenocorticotropic Hormone). Cortisol also plays a role in many
physiological processes, such as blood pressure, the immune system, anti-inflammatory effects,
and protein, carbohydrate, and fat metabolism (Bayraktar, 2020). Cortisol level in saliva reflects
free cortisol in the blood (Levine et al., 2007; Gatti et al., 2009; Kudielka et al., 2009; Kaushik

et al., 2014; Orkun Erkili¢ et al., 2024; Ozcan Boyiik et al., 2024).

Body mass index (BMI) also known as height-weight index, is a measure of a person's
weight according to their height, and is a value calculated by dividing the weight by the square
of the height (kg/m?). It is taken as an indicator of the amount of body fat and allows the
determination of obesity. The body mass index, which is obtained by dividing the individual's
body weight by the square of the height, is useful in determining whether the person is at a
healthy weight (Garrow and Webster, 1985; Nutall, 2015;0kumus and Celikel Tasci, 2024).
University students are reported to be at risk for body dysmorphic disorders such as bigorexia
(Kaye, 2008;Lofrano-Prado et al., 2015; Cruz-Saez et al., 2020). Although there is no research
on the physiological role of cortisol hormones and changes in hormonal levels in bigorexic

individuals, our current study is the first. In this context, it aims to investigate the relationship
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between cortisol hormone response and BMI according to bigorexia levels in students of the

Faculty of Sports Sciences.

Methods

Participants and Procedures

The universe of the study consisted of 40 university students of different genders (20 female,
20 male) who were studying in the 3rd year of the Recreation Department of the Faculty of
Sport Sciences of Bayburt University, did not have any health problems and were regularly
involved in bodybuilding (Figure 1). Ethics committee approval (2024/ Decision no: 100/10)
and institutional permission were obtained before the study. The participants were informed
about the study in accordance with the Declaration of Helsinki and their consent was obtained

for the Informed Consent Form. VVolunteer participants were included in the study.

Assessed for eligibility

(n =40)
1<
E Excluded (n =0)
g Declined to participate (n=0)
L
I Randomized (n =40) I
S Allocated to intervention
g (n = 40)
o
<
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Lost to follow up
(n=0)

Discontinued intervention
(n=0)

Follow up

Analyzed (n =40)

Excluded from analysis

Analvsis

(n=0)

Figure 1. Study cohort flow chart.

The sample size of the study was calculated using the G*Power 3.1.9.7 analysis
program; It was determined as 100 with 95% confidence interval, 5% margin of error, and 80%
power. The data was collected face to face in an average of 15 minutes using a form containing
general information and the MDDI scale for university students. In addition, saliva samples
were collected from the individuals included in the study to determine cortisol hormone levels.
The collection of research data: The data were collected face-to-face with the Personal
Information Form and MDDI (Bigorexia Scale) (Devrim, 2016) in university students (21
years) in an average of 15 minutes.

Collection of Saliva Samples: Saliva samples were collected from participants. Saliva samples
were collected at a time period of 08:00-09:00 in the morning using the passive salivation
method in Salivette tubes (Sarstedt, GERMANY) at a rate of 5 cc. After centrifuging at 2000 g
for 20 minutes in a refrigerated centrifuge (NF 1200R, NUVE, Ankara, TURKIYE) in the

laboratory, saliva samples were stored at -80°C until analyzes for cortisol hormone levels were
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performed.

Measurement of salivary cortisol hormone levels: The study utilized the Human Cortisol
ELISA Kit (BT LAB, Cat.No E 1 003Hu, China) to quantify the amounts of cortisol hormone
in saliva samples. The ELISA kit was used to determine concentrations ranging from 31.25 to
2000 pg/mL. The intra-assay coefficients were 8.0% and the inter-assay coefficients were
10.0%. The protocol followed was as indicated in the manufacturer's catalog.

Statistical analysis: The 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 of all scales and sub-dimensions were found to be between -2 and +2 and it was assumed
that the normality assumption was accepted. In the analyses for the variables of gender and BMI
status from the demographic questions, T-test, which is a parametric test for two-group
comparisons, and ANOVA tests were applied for comparisons of more than two groups. In this
context, independent sample T-Test was applied for the variables of gender and number of
meals with two groups, and ANOVA analyses were applied for the BMI variable with more
than two groups. The groups that caused the significant difference as a result of the comparison
of more than two groups were determined with Tukey HSD, which is a Post-Hoc test. It was
observed that the scales and sub-dimensions had a normal distribution and parametric tests were
used in the analysis of the data. The KMO coefficient was found to be 0.667 and the Bartlet test
result was found to be p>0.00. Cronbach Alpha analysis was performed to determine reliability
values. Cronbach Alpha (o) value was determined as 0.857 (Giirbiiz and Sahin, 2014:317).
Pearson Correlation Analysis was applied to examine the relationships between the scale and
its sub-dimensions used in the study and the cortisol measurements with age, height, weight

and BMI. In all analyses, the significance (p) value was taken as 0.05. In the results of the

Cuest.fisioter.2025.54(4):6153-6170 6158



Tugge ORKUN ERKILIC, Investigation of the Relationship Between Cortisol
Ali Ozan ERKILIG?, 3Bu|ent Hormone Response and Body Mass Index According to Q
BAYRAKTAR Bigorexia Levels in Sports Sciences Faculty Students

applied tests, when p<0.05, the difference was considered statistically significant, and when
p>0.05, the differences were considered statistically insignificant.

Results

In Table 1, where the demographic data of the participants are examined, it is seen that there
are 20 female (50.0%) and 20 male (50.0%) participants according to gender; 4 underweight
(10%), 31 normal (77.5%), 4 overweight (10%), and 1 obese (2.5%) participants according to
BMI groups.

Table 1: Demographic variables

Variable Groups f %
Female 20 50,0
Gender

Male 20 50,0

BMI Groups Underweight 4 10,0

Normal 31 77,5

Owerweight 4 10,0

Obese 1 2,5
Min. Max. Mean SD.
Age 21 21 21,00 ,000
Height (cm) 154,00 188,00 168,90 7,207
Weight (kg) 45 90 62,20 9,993

It was determined that the average age of the participants was 21, their average height was
168.90+7.20 cm, and their average weight was 62.20+9.99 kg.

Table 2: Descriptive statistics of the MDDI (bigorexia scale) and its sub-dimensions

Max. X Ss Skewness Kurtosis Cronbach
Alfa

Scale Min.
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Bigorexia 24,00 52,00 37,55 6,618 ,185 -,309 0,854
Functional disorder 7,00 16,00 11,450 2,330 ,150 -,532 0,805
Working for volume 8,00 20,00 14,225 2,596 -,344 ,395 0,813
Appearance intolerance 7,00 18,00 11,875 2,583 ,258 -,133 0,821
Cortisol(ng/ml) 2,38 501 3539 0,757 ,180 -1,234

Table 2 shows the mean, standard deviation, minimum-maximum and skewness-kurtosis values
of salivary cortisol results for the bigorexia scale and its sub-dimensions used in the study. If
the skewness and kurtosis values are between -2 and +2, the normality assumption is accepted.
In this case, parametric tests will be used for the scale and its sub-dimensions where the
normality assumption is provided, and non-parametric tests will be used for the scale and its
sub-dimensions where the normality assumption is not provided. The total average score
obtained by the participants from the bigorexia scale was found to be 37.550+6.61. When the
sub-dimensions were examined, the highest scores were obtained from the work sub-dimension
for volume, and the lowest scores were obtained from the functional disorder sub-dimension.
According to the results of the normality analysis of the scale and its sub-dimensions, it is seen
that normal distribution was provided. According to the results of the reliability analysis of the
scale and its sub-dimensions; The overall internal consistency coefficient of the scale was
calculated as 0.854, for functional impairment as 0.805, for volume work as 0.813, and for
appearance intolerance as 0.21. The mean value of salivary cortisol level taken from the

participants was found to be 3.539+0.75.

Table 3: Comparison of MDDI (bigorexia scale) and other measurement scores with gender

Gender N X sd t p
Female 20 3,285 ,675
Bigorexia -2,227 ,032*
Male 20 3,793 ,765
Female 20 10,750 1,712
Functional disorder -1,968 ,056
Male 20 12,150 2,680
Female 20 13,550 2,114
Working for volume -1,682 ,101
Male 20 14,900 2,900
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Female 20 11,400 1,875
Appearance intolerance -1,168 ,250
Male 20 12,350 3,116
Female 20 3,285 ,675
Cortisol(ng/ml) -2,227 ,032*
Male 20 3,793 ,765

According to the T-Tests examining the statistical differences in the participants' bigorexia

scale and cortisol measurements according to gender groups; statistical significance was found

in the general scores of the scale (p<.05). It was seen that the average score of the male

participants from the scale was higher than the females. There was no difference according to

gender in the functional disorder, working for volume and appearance intolerance sub-

dimensions of the scale (p>.05). When the salivary cortisol levels were examined, a significant

difference was found according to gender (p<.05). As in the general score of the bigorexia scale,

the average salivary cortisol levels of the male participants were high.

Table 4: Comparison of MDDI (bigorexia scale) and other measurement scores with BMI

groups (ANOVA)
Post
BMI N X sd F p Hoc
(Tukey)
Underweight 4 39,000 1,225
Normal 31 38,450 6,796
Bigorexi ) ’ ’ 2177 01 -
90TEXIA " Overweight 4 31,000 3,742 0.108
Obese 1 30,000 :
Underweight 4 11,750 2,061
Functional Normal 31 11,741 2,380
: . 1,711 182 -
disorder Overweight 4 9,750 0,957 3 0,18
Obese 1 8,000 :
Underweight 4 14500 1,732
Working for Normal 31 14,612 2,512
2,321 2 -
volume Overweight 4 12,000 2,708 3 0,09
Obese 1 10,000 .
Underweight 4 12,750 1,500
Appearance Normal 31 12,096 2,712
1,691 1
intolerance Overweight 4 9,250 0,500 69 0,186
Obese 1 12,000 .
Underweight 4 3,702 0,809
Cortisol(ng/ml) Normal 31 3,609 0,784 1,108 0,359
Overweight 4 2,937 0,134
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Obese 1 3,110
* Post hoc tests cannot be performed because there are less than two values in at least one group.

According to one-way ANOVA analyses examining the statistical differences in the
participants' bigorexia scale and cortisol measurements according to BMI groups, no significant
difference was detected in the results of salivary cortisol, bigorexia scale and its sub-dimensions

according to BMI groups (p>.05).

Table 5: Relationships between continuous demographic variables of the participants, MDDI

(Bigorexia scale), its sub-dimensions and cortisol levels

1 2 3 4 5 6 7 8 9
1.Age roa
2.Height (cm) ra. 1
3.Weight (kg) ra A457** 1
4.BMI ra -,012 709" 1
5.Bigorexia ra 218  -,360* -,330* 1

6. Functional disorder r a 279 -,265 -,297 ,924** 1

7. Working forvolume r a 293  -314* -330* 871** 758** 1

8. Appearanceintolerancer a 013 -368*  -247  ,851** ,704**543** 1

9. Cortisol(ng/ml) ra 377*  -,215 -,240 ,908** ,860** ,804** 741** 1
a. Cannot be calculated because all values are the same in at least one of the variables

** . Correlation is significant at the 1% level

** : Correlation is significant at the 5% level

According to the correlation analysis examining the relationships between the continuous
demographic variables of the participants, the bigorexia scale, its sub-dimensions and cortisol
levels; a negative moderate relationship was found between bigorexia and weight (-.360*) and
BMI (-.330%*). In other words, as the participants' weight and BMI measurements decrease, there
will be an increase in the scores they receive from the bigorexia scale. When the relationship
between bigorexia and cortisol is examined, it will be seen that there is a very strong positive
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relationship (.908**). In other words, an increase in the bigorexia level will also cause an
increase in cortisol levels. On the other hand, a moderate positive relationship (.377*) was
found between cortisol and height, a very strong positive relationship (.860**) with the
functional disorder sub-dimension, a very strong positive relationship (.804**) with the work
sub-dimension for volume, and a strong positive relationship (.741**) with the appearance
intolerance sub-dimension. A moderate negative relationship (-.368* / -.314*) was found
between the study subscales of appearance intolerance and volume and weight, and a strong
positive relationship (.709**) was found between BMI and weight.

Discussion

Bigorexia nervosa is a nosological disorder considered a subtype of feeding/eating disorder or
body dysmorphic disorder, characterized by the desire of individuals to have less fat mass and
the obsession with increasing muscle mass in this context (Vasiliu, 2023; Giordano et al.,2024).
This study was conducted to investigate the relationship between salivary cortisol hormone
response and body mass index according to bigorexia levels in sports science faculty students.
In recent studies, it has been reported that with the increasing popularity of bodybuilding, young
men are not satisfied with their appearance, their ideal body perception has changed and they
find lean body mass more important (Mosley, 2009; Devrim et al. 2018; Duran et al. 2020).
Body dysmorphic disorders are reported to be prevalent among male weightlifters (Sreshta et
al., 2017) and male bodybuilders (Mitchell et al., 2017). According to the results of the research,
the average score of male participants on the bigogrexia scale is higher than that of female
participants. No difference was found between the genders in the functional disorder, volume
work and appearance intolerance sub-dimensions of the scale (p>.05).According to the results
of our current study, it was determined that the average score of male participants from the

bigogrexia scale was higher than that of female participants (p<0.05). The results of our study
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are consistent with the research results reported in the literature (Mosley, 2009; Swami et al.,
2016; Swami et al., 2018; Mitchell et al., 2017; Devrim et al. 2018; Duran et al. 2020). We
believe that the reason for this is that, as reported in many studies, men's body image concerns
are more related to being muscular (McCabe et al., 2005; Swami et al., 2016; Swami et al.,
2018).

Studies have shown that men feel more dissatisfied with their body appearance
(Bucchianeri et al., 2014) and muscularity (Murray and Lewis, 2012) and are sensitive about
having an idealized male body (Mulgrew and Cragg, 2017). Our current results differ from the
literature (Murray and Lewis, 2012; Bucchianeri et al., 2014; Mulgrew and Cragg, 2017). We
believe that this is due to the fact that the participants were university students and the sample
size.

Cortisol is a corticosteroid hormone produced in the cortex of the adrenal gland and is
associated with the body's response to stress (Jefferies, 1991).The idea that one does not have
enough muscle mass or body size constantly occupies the individual's mind, leading to stress
(Todd, 2024). In our current study, according to the correlation analysis examining the
relationships between the continuous demographic variables of the participants, the bigorexia
scale, its sub-dimensions and cortisol levels; a negative moderate relationship was found
between bigorexia and weight (-.360*) and BMI (-.330%). As the participants' weight and BMI
measurements decreased, their scores from the bigorexia scale increased, while a very strong
positive relationship (.908**) was found between the bigorexia scale score and cortisol, and an
increase in the salivary cortisol level was found with an increase in the bigorexia scale score
(p<0.05). In our literature search, we did not find any research examining the relationship
between the stress hormone cortisol hormone response and body mass index according to

bigorexia levels in students of the faculty of sports sciences. The results of our study are the
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first and, together with the limitation, they are consistent with the research results showing the
distance between the bigorexia score and the stress level (Devrim and Bilgig, 2018; Murray et

al., 2022; Todd, 2024; Liman, 2020; Kaur et al., 2022).
Conclusion

In conclusion, this research has revealed the relationship between cortisol hormone levels and
BMI according to bigorexia nervosa levels in sports science faculty students. It is thought that
the information obtained will contribute and benefit to more effective strategies to protect the
health of athletes and sports science students and to researchers and researches to be carried out

in this field.
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