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Abstract

Background: Given the various issues that Polycystic ovary syndrome (PCOS) can cause in women and the need to address its 
consequences and provide solutions to improve the course of  the disease and alleviate its symptoms, the present study aimed to 
investigate the association between body image and eating disorders, anxiety, and depression in individuals with PCOS. 
Methods: This observational study was conducted on 150 girls with PCOS in Hamadan, Iran in 2023. Convenience sampling 
method was used to select unmarried girls of  reproductive age with PCOS. The participants were asked to complete certain 
questionnaires, including demographic questionnaires, the eating disorders examination questionnaire (EDE-QS), the hospital 
anxiety and depression scale (HADS), and the body shape questionnaire (BSQ). The collected data were analyzed using Stata-13 
software, with a significance level of  P<0.05.
Results: The multivariable logistic regression analysis revealed that individuals with concerns about their body image had a 
significantly higher risk of  disordered eating, approximately 25 times greater than those without concerns after adjusting for BMI, 
age, and PCO duration (Odds Ratio [OR]=29.25; 95%CI: 6.22, 137.67; P<0.001). The results of  the logistic regression indicated 
that individuals with body image concerns were 2.23 times more likely to experience depression (OR=2.23; 95%CI: 1.16, 4.30; 
P=0.02) and two times more likely to experience anxiety (OR=2.00; 95%CI: 1.04, 3.84; P=0.04) compared with those without 
concerns. 
Conclusions: Large number of  girls are concerned about their body image. This causes eating disorders, anxiety and depression 
in these people. These findings highlight the importance of  providing timely and appropriate treatment for PCO.
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1. Introduction

Polycystic ovary syndrome (PCOS) is a 
condition that affects the endocrine glands in 
women and has significant adverse impacts on 
their lives. The prevalence of this disease among 
women of reproductive age is 6 to 21 percent 
(1). To diagnose this disease, two out of three 
criteria must be present: I. Chemical or clinical 
hyperandrogenism, II. Irregular menstrual 
cycles with or without ovulation, and III. Specific 
echogenicity of the ovaries on sonography (2). 
This disease can cause hormonal disturbances and 
various clinical symptoms in affected individuals. 
Some of the prominent clinical symptoms include 
amenorrhea, oligomenorrhea, hirsutism, acne, 
hair loss, infertility, and obesity. In addition to 

metabolic and cosmetic concerns, this disease can 
also cause psychological issues in women (1).

The clinical manifestations of this disease can 
be psychological distress due to concerns about 
body image (3). The mental image of the body is a 
complex concept and is defined as an individual’s 
psychological experience of their physical 
appearance and functioning (4). Individuals with 
PCOS, due to the common side effect of obesity in 
this disease, do not have a positive mental image 
of their bodies (5). Desiring an ideal and preferred 
physique and the disparity between the actual 
appearance and the mental image in individuals 
with PCOS negatively affect their thinking 
patterns and attitudes and reduce their quality 
of life (6). Individuals with PCOS feel dissatisfied 
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with their bodies. Having a negative mental image 
of their bodies leads to decreased self-confidence, 
inclination towards introversion, depression, 
anxiety, and psychological and eating disorders, 
which can contribute to social and occupational 
problems (7, 8).

A meta-analysis has shown that this disease 
increases the likelihood of moderate to severe 
depression and anxiety in individuals (9). Research 
has indicated that individuals diagnosed with 
PCOS face a significantly higher risk of developing 
depression, ranging from 3 to 8 times more likely, 
and experience a notable decline in their overall 
quality of life (10). Mood and emotional disorders, 
excessive growth of body hair, weight gain, 
leadership problems, and increased fertility issues 
are among the factors that contribute to depression 
in these patients (10). The prevalence of significant 
clinical symptoms of depression in individuals 
with PCOS is 37%, compared with 14.2% in healthy 
women (11).

Eating disorders are associated with low self-
confidence due to problems such as obesity caused 
by diseases like PCOS and dissatisfaction with 
body image. The individuals with PCOS have a 
higher prevalence of eating disorders compared 
with normal individuals (12). Eating disorders are 
psychological disorders characterized by abnormal 
or irregular eating behaviors, with or without 
compensatory behaviors (12). The most common 
eating disorders include anorexia nervosa, bulimia 
nervosa, and binge eating disorder (13).

This study aimed to investigate the association 
between body image, eating disorders, anxiety, 
and depression in patients with polycystic 
ovary syndrome. By addressing the numerous 
complications caused by this syndrome and 
providing solutions to improve its course, it is 
crucial to pay attention to the problems it can cause 
in women.

2. Methods

This descriptive-analytical observational study 
was carried out on 150 individuals diagnosed with 
PCO in Hamadan, Iran in 2023. Before conducting 
the study, the researcher obtained permission from 
the Ethics Committee at Hamadan University of 
Medical Sciences, Hamadan, Iran. The researcher 
then visited several Comprehensive Health 

Centers, women’s hospitals, and gynecologists’ 
offices to select accessibile participants. Individuals 
who expressed their willingness to participate were 
included in the study after thoroughly explaining 
its objectives and methodology and confirming 
that they met the inclusion criteria. The inclusion 
criteria were: being unmarried women of 
childbearing age, not having any known mental 
diseases based on medical records and self-report, 
having a diagnosis of polycystic ovary syndrome 
according to the Rotterdam criteria and confirmed 
by a physician, no occurrence of stressful events 
in the past three months, no addiction to drugs 
or alcohol, and a minimum level of literacy. The 
sample size was determined using the general 
rule of Green (n=50+8k) (14), considering ten as 
K (a predictor variable for anxiety, depression, 
and eating disorders) and accounting for a 15% 
non-response rate, resulting in a minimum of 150 
participants. Participants were asked to complete 
demographic questionnaires, the eating disorders 
examination questionnaire (EDE-QS), the hospital 
anxiety and depression scale (HADS), and the 
body shape questionnaire (BSQ).

2.1. Research Tools

• Demographic questionnaire: This questionnaire 
was used to gather information on various factors, 
including age, occupation, education, body mass 
index (BMI), income, and duration of PCO. Ten 
gynecology, obstetrics, and reproductive health 
experts reviewed the questionnaire to ensure its 
content validity.

• Hospital Anxiety and Depression Scale (HADS): 
The purpose of this questionnaire is to assess mood 
changes, specifically anxiety and depression. It 
consists of 14 items, with seven items focused on 
measuring anxiety symptoms (items 11, 9, 7, 5, 3, 
1, and 13) and seven items focused on measuring 
depression symptoms (questions 12, 10, 8, 6, 4, 2, and 
14). The questionnaire uses a Likert scale ranging 
from 0 to 3 for grading. Scores for the anxiety and 
depression scales range from zero to 21, with higher 
scores indicating greater levels of disturbance. 
A subscale score of 11 or higher indicates a 
significant clinical disorder. The scoring range for 
each subscale is as follows: normal=0-7, mild=8-
11, moderate=11-14, and severe=15-21. The validity 
and reliability of this Scale has been confirmed by 
Kaviani and colleagues (15). Cronbach’s alpha was 
used to determine the reliability of the anxiety and 
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depression dimensions in this study, resulting in 
values of 0.88 and 0.86, respectively.

• Body shape questionnaire (BSQ): The 
questionnaire consists of 34 questions designed 
to assess individuals’ attitudes toward their body 
shape and appearance. The BSQ is a self-report 
measure of body shape concerns common in 
eating disorders and body dysmorphic disorders. 
The questions are scored on a Likert scale ranging 
from 1 (never) to 6 (always). The overall score 
range for the questionnaire is 34 to 204. The 
scoring categories are as follows: less than 80=no 
body shape concerns, 80 to 110=mild body shape 
concerns, 111-140=moderate body shape concerns, 
and more than 140=obvious body shape concerns. 
The validity and reliability of this questionnaire has 
been confirmed by Sadeghi and colleagues (16). The 
reliability of the questionnaire was calculated using 
Cronbach’s alpha and resulted in a value of 0.89.

• Eating Disorder Examination – Questionnaire 
Short (EDE-QS): Gideon and co-workers 

developed a 12-item questionnaire (17) to assess 
eating problems over the past seven days. The 
Likert 4-point scoring scale ranges from 0 to 3, 
with a score range of 0 to 36. Higher scores indicate 
more disturbance. The cutoff point for this tool is 
set at 15 (18). The validity and reliability of this 
Questionnaire has been confirmed by Mousavi Asl 
and colleagues (19). In this study, the reliability of 
the questionnaire was calculated using Cronbach’s 
alpha, and a value of 0.91 was obtained.

2.2. Data Analysis Method

The statistical software Stata version 13 was 
used for data analysis. Various methods, including 
the Shapiro-Wilk test, histogram, and central and 
dispersion indices, were employed to evaluate 
the normality of the variables, such as eating 
disorder, body image, anxiety, depression, age, and 
BMI. The results indicated that all the variables 
displayed a distribution that was either normal or 
near normal. The central and dispersion indices 
were used to describe quantitative variables, while 

Table 1: Demographic and contextual characteristics of participants
Variables Total Eating Disorder Statistic *P value

Without disorder
N=106

With disorder
N=44

Age (year), Mean±SD 22.78±3.68 22.75±3.73 22.84±3.61 0.13 0.90
≤20, n (%) 40 (26.7) 32 (30.2) 8 (18.2) 5.31 0.07
21 to 24, n (%) 77 (51.3) 48 (45.3) 29 (65.9)
≥25, n (%) 33 (22.0) 26 (24.5) 7 (15.9)
Education, n (%) 1.81 0.41
Under diploma 4 (2.7) 2 (1.9) 2 (4.5)
Diploma 12 (8.0) 10 (9.4) 2 (4.5)
College 134 (89.3) 94 (88.7) 40 (90.9)
Job status, n (%) 1.34 0.59
Student 109 (72.7) 75 (70.8) 34 (77.3)
Unemployed 8 (5.3) 7 (6.6) 1 (2.3)
Employed 33 (22.0) 24 (22.6) 9 (20.5)
BMI (kg/cm2), Mean±SD 22.36±3.92 22.36±3.92 26.69±4.37 5.94 <0.001
Underweight (< 18.5), n (%) 16 (10.7) 15 (14.2) 1 (2.3) 20.31 <0.001
Healthy Weight (18.5—24.9), n (%) 85 (56.7) 68 (64.2) 17 (38.6)
Overweight (25.0—29.9), n (%) 36 (24.0) 17 (16.0) 19 (43.2)
Obesity (≥30), n (%) 13 (8.7) 6 (5.7) 7 (15.9)
Income status, n (%)
Good 35 (23.3) 21 (19.8) 14 (31.8) 2.51 0.29
Moderate 100 (66.7) 74 (69.8) 26 (59.1)
Poor 15 (10.0) 11 (10.4) 4 (9.1)
Duration of PCO (Month), n (%) 3.32 0.19
< 6 30 (20.0) 20 (18.9) 10 (22.7)
6 to 12 18 (12.0) 16 (15.1) 2 (4.5)
> 12 102 (68.0) 70 (66.0) 32 (72.7)
*BMI and age: Independent T-test, BMI category and Education: Fisher exact test and the rest: Chi square test
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frequency and percentage were used to describe 
qualitative variables. Independent t-tests were 
used to compare demographic and background 
variables quantitatively. Chi-square or Fisher’s 
exact test was used to compare classified variables. 
In this study, body dissatisfaction was considered 
as the independent variable, while eating disorders, 
anxiety, and depression were considered as the 
dependent variables. The correlation between 
body dissatisfaction and eating disorders, as well 
as anxiety and depression, was analyzed using 
the Pearson correlation. The interpretation of 
correlation values was as follows: a value from 0 to 
0.2 indicated no association, 0.2 to 0.4 indicated a 
weak association, 0.4 to 0.6 indicated a moderate 
association, 0.6 to 0.8 indicated a strong association, 
and 0.8 to 1 indicated a very strong association (20). 
For logistic regression, the body image variable was 
classified into two categories: individuals with “no 
concern with shape” in one group and those with 
mild to significant dissatisfaction in “concern with 
shape”. The cutoff point for eating disorders was set 
at a score of 15. Also, this variable was divided into 
two categories. All three outcomes were analyzed 
with univariable logistic regression using the Enter 
method. In order to perform multivariable logistic 
regression on eating disorder, the variables that had 
a P value less than 0.2 (Table 1) were entered into 
the multivariable analysis as potential confounders. 
In addition, the association between demographic 
variables and the state of depression and anxiety 
was also analyzed, but none of the P values were less 
than 0.2 (the results are not reported in the article); 
thus, multivariable regression was not performed 
for depression and anxiety. A significance level of 
less than 0.05 was considered.

3. Results

The comparison of demographic and 
background variables was conducted among 
groups related to eating disorders. The results 
showed that the average age in the group without 
eating disorders was 22.75±3.73 years, while in 
the group with eating disorders, it was 22.84±3.61 
years (P=0.90). The average BMI in the group with 
eating disorders was significantly higher than the 
group without eating disorders (P<0.001) (Table 1). 

Results from Table 2 indicated that approximately 
half of the participants were not concerned about 
their body image, and more than two-thirds of 
individuals (70.7%) did not have eating disorders. 

Additionally, more than half of the participants 
reported experiencing mild to severe anxiety and 
depression.

The correlation between body image and 
eating disorders, as well as depression and 
anxiety, was analyzed using Pearson correlation.  
The analysis revealed a significant and strong 
positive correlation between body image and 
eating disorder scores (r=0.86, P<0.001). However, 
the associations between body image and anxiety 
(r=0.35) and depression (r=0.37) were found to be 
weak (P<0.001).

A univariable regression analysis was used 
to investigate the association between eating 
disorders and body image concerns (Table 3). 
Additionally, a multivariable logistic regression 
was used to control the effect of BMI on the study 
outcome. The results of this analysis showed that 
with the control of this variable’s effect, the chance 
of eating disorders in individuals with body image 

Table 2: Descriptive characteristics of the main research variables
Variables Total
BSQ* score, Mean±SD 88.60±38.00
BSQ classification, n (%)
No concern with shape 72 (48.0)
Mild concern with shape 37 (24.7)
Moderate concern with shape 21 (14.0)
Marked concern with shape 20 (13.3)
EDE_QS† score, mean±SD 9.85±8.23
EDE_QS classification, n (%)
Without disorder 106 (70.7)
With disorder 44 (29.3)
HADS‡ score, Mean±SD 16.29±9.57
Anxiety subscale score, mean±SD 8.47±5.24
Anxiety subscale classification, n (%)
Normal 70 (46.7)
Mild 29 (19.3)
Moderate 27 (18.0)
Sever 24 (16.0)
Depression subscale score, Mean±SD 7.83±5.00
Depression subscale classification, n (%)
Normal 68 (45.3)
Mild 36 (24.0)
Moderate 32 (21.3)
Sever 14 (9.3)
*BSQ: Body image questionnaire with range scores 34-204 
(score<80: no concern, 80-110: mild concern, 111-140: moderate 
concern, >140: marked concern). †EDE_QS: Eating Disorder 
Examination – Questionnaire Short with range scores 0-36 (<15: 
Without disorder, ≥15: With disorder). ‡ HADS: Hospital Anxiety 
and Depression Scale with range scores 0-21 (0-7: normal, 8-10: 
mild, 11-14: moderate, 15-21: sever)
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concerns was approximately 25 times higher than 
those without concerns, and this difference was 
statistically significant (P<0.001).

The results of Table 4 demonstrated the 
association between different dimensions of 
HADS and body image. Logistic regression results 
indicated that individuals who were concerned 
about their body image had 2.23 times higher 
chances of experiencing depression and two times 
higher chances of experiencing anxiety compared 
with those who did not have such concerns. These 
differences were statistically significant (P=0.02 
and P=0.04, respectively).

4. Discussion

The primary aim of this study was to investigate 
the association between body image and eating 
disorders in individuals with PCO. A study has 
shown a notable level of body image concern among 
people with PCO (21). However, our findings 
revealed that around 50% of the girls expressed no 
anxiety regarding their body image. On the other 
hand, the remaining 50% exhibited different levels 
of concern, with mild concern being the most 
common. In their study, Annagur and colleagues 
found no statistically significant difference between 
the body image of individuals with PCO and those 

without (22). The average BSQ score in our study 
also indicated that the level of concern among the 
girls participating in this study is in the mild range, 
which may be similar to individuals without PCOS. 
However, since our study was cross-sectional and 
only focused on individuals with PCOS, we cannot 
have a definite and accurate opinion on this matter. 
Nevertheless, the association between body image 
concerns and eating disorders cannot be ignored. 
Our study results showed a significantly higher 
chance of eating disorders in individuals who were 
concerned about their body image. Considering 
that approximately 60% of individuals in the eating 
disorder group were overweight or obese (compared 
with approximately 22% in the non-eating disorder 
group), even after accounting for the influence of 
this variable as a potential intervention factor, there 
remained a significant correlation between body 
image and eating disorders (25.17 times increase 
in chance). Additionally, our study investigated 
the association between these two variables and 
found a significant correlation. Specifically, as 
individuals’ concerns about body image increased, 
their eating disorders worsened. This finding aligns 
with the research conducted by Shamseddin-Saeed 
and colleagues, who also observed that individuals 
with eating disorders tend to have lower scores 
in terms of their perception of their body image. 
Furthermore, their study revealed that the 

Table 3: Univariable and multivariable logistic regression analysis of body image with eating disorder
Variable Unadjusted results Adjusted results *

Odds ratio (95% CI) Z P value Odds ratio (95% CI) Z P value

Body 
image

No concern with shape Reference Reference
Concern with shape 40.83 (9.35, 178.37) 4.93 <0.001 29.25 (6.22, 137.67) 4.27 <0.001

Age 
(year)

≤20 reference Reference
21-24 2.42 (0.98, 5.95) 1.92 0.06 1.52 (0.47, 4.98) 0.69 0.49
≥25 1.08 (0.34, 3.36) 0.13 0.89 0.99 (0.22, 4.43) 0.02 0.98

BMI Underweight (<18.5) Reference Reference
Healthy Weight (18.5-24.9) 3.75 (0.46, 30.40) 1.24 0.21 2.07 (0.15, 29.29) 0.54 0.59
Overweight (25.0-29.9) 16.76 (2.00, 140.70) 2.60 0.009 9.50 (0.58, 155.24) 1.58 0.11
Obesity (≥30) 17.5 (1.76, 174.42) 2.44 0.01 5.17 (0.26, 100.86) 1.08 0.28

Duration 
of PCO 
(Month)

<6 Reference Reference
6 to 12 0.25 (0.05, 1.31) 1.64 0.10 0.12 (0.01, 1.06) 1.91 0.06
>12 0.91 (0.38, 2.18) 0.20 0.83 0.49 (0.14, 1.71) 1.12 0.26

*Adjusted for BMI, age, and PCO duration; BMI: Body Mass Index; PCO: Polycystic Ovary Syndrome

Table 4: Univariable logistic regression analysis of body image with HADS domains
Variable Anxiety Depression

Odds ratio (95% CI) Z P value Odds ratio (95% CI) Z P value
Body image 2.00 (1.04, 3.84) 2.09 0.04 2.23 (1.16, 4.30) 2.40 0.02
HADS: Hospital Anxiety and Depression Scale
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severity of the mental image of one’s body directly 
corresponds to the intensity of their suffering 
from eating disorders (23). Misunderstandings 
about eating habits and body image concerns lead 
individuals to take compensatory measures to 
conform to societal ideals. This behavior is often a 
trigger for the development of eating disorders (24). 
Research on students and teenagers has consistently 
shown a strong and significant link between eating 
disorders and body image perception (25, 26). The 
excessive focus on body image can also contribute 
to the development of other disorders like anxiety 
and depression (21).

Our study aimed to investigate the association 
between body image concerns, anxiety and 
depression. The results revealed that individuals 
who had body image concerns were more than 
twice as likely to experience depression and 
anxiety compared with those who did not have 
such concerns. Nonetheless, previous studies on 
depression and anxiety in women with PCOS 
have reported a significant correlation between 
weight gain and depression (27). The severity of 
depressive symptoms in overweight women with 
PCOS was higher than in women with PCOS with 
normal weight (28). However, in our study, we did 
not find such an association, as the distribution of 
BMI was homogeneous in the depression/anxiety 
groups. Consistent with our findings, Gaskin and 
co-workers stated that individuals’ perception 
of their body, rather than body weight, is more 
related to depression (29). Additionally, other 
studies have found a direct correlation between 
depression or anxiety and body image concerns 
(27, 30-33). Contrary to these findings, Joshi and 
colleagues demonstrated in their study in India 
that the prevalence of depression and anxiety in 
PCOS patients is higher than concerns related to 
body image, and there is no significant statistical 
association between depression and body image 
(34). The contradiction between the findings of 
Joshi and colleagues (34) and our own study could 
be attributed to the demographic differences. In 
their study conducted in India, approximately 40% 
of the participants were married women, and only 
around 12% reported experiencing body image 
issues. In contrast, our study included unmarried 
girls, among whom nearly half expressed concerns 
about their body image. Perhaps the higher 
prevalence of body image disturbance is related 
to being unmarried and being at a marriageable 

age for these individuals. Also, these girls felt that 
they lacked feminine attractiveness and beauty 
due to hirsutism and acne, and this concern led 
to an increase in the occurrence of depression and 
anxiety disorders in these individuals. 

4.1. Limitations

One limitation of the present study was its cross-
sectional design, which only included girls with 
PCO. The changing social patterns and the growing 
emphasis on external attractiveness in today’s 
society may have increased the desire for cosmetic 
surgeries and a beautiful appearance, which may 
also impact body image concerns in individuals 
without PCO. Additionally, we did not investigate 
the occurrence of acne, hirsutism, and other PCO-
related changes in our participants, which could 
have provided valuable insights into the association 
between body image concerns and these factors. 
Another limitation of this study was that we used 
tools that had undergone psychometric testing in 
Iran; however, neither the content validity ratio 
(CVR) nor the content validity index (CVI) was 
reported for any of these instruments.

5. Conclusions

The results of this study suggested that there 
is a significant number of girls who experience 
body image concerns. Furthermore, it has been 
observed that an increase in these concerns is 
linked to higher rates of eating disorders, anxiety, 
and depression. These findings highlight the 
importance of providing timely and suitable 
treatment for PCO. Addressing appearance 
concerns should be incorporated into the treatment 
plans for individuals with these conditions. 
It is recommended to engage the expertise of 
psychologists and psychiatrists to effectively deal 
with these disorders if necessary.
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