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Introduction
Body weight has been classified as 
normal  (body mass index  [BMI] of 
5th–85th  percentile), overweight  (BMI of 
85th–95th  percentile), and obese  (BMI 
over  95th  percentile).[1] The prevalence of 
obesity and overweight has been increasing 
in children and adolescents in recent 
decades, especially in Asian countries.[2] In 
Iran, obesity and overweight have increased 
among Tehranian children, especially the 
age group of 7–9 years.[3]

Obesity in children and adolescents has been 
correlated with mental problems such as 
decreased self‑esteem and depression, which 
is especially important in adolescents.[4‑6] 
Anxiety is another consequence of obesity 
that may lead to impaired appetite and 
exacerbate obesity.[7] Based on studies in 
western countries, pressure of standards 
of beauty and overemphasis on thinness 
is higher on girls than on boys,[8] so that 
negative body image regarding weight and 
fitness is more frequent in girls.[9,10] It has 
been shown that when one perceives his/
her appearance as being less favorable with 
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Abstract
Background: The aim of this study was to investigate the relationship between body mass 
index  (BMI) and depression, anxiety, body image, and eating attitudes in 12‑  to 16‑year‑old 
adolescents. Materials and Methods: In this descriptive‑analytical study on 437 students in 
Shahrekord, Iran, selected by two‑step random sampling  (selection of schools and students), 
participants were divided into normal weight  (BMI: 5–85th), overweight  (BMI: 85–95th), and 
obese  (BMI  >95th) groups and completed the questionnaires and data were analyzed by SPSS 
version 23. Results: BMI had a positive correlation with anxiety, depression, and dysfunctional eating 
attitudes, and negative correlation with body image in adolescents. Mean scores of depression and 
anxiety in both overweight and obese groups were significantly higher than those in normal weight 
adolescents but scores of body image and eating attitudes were not different between overweight and 
normal weight groups. Conclusion: Obesity and overweight may have adverse effects on mental 
health of adolescents and more attention to psychological aspect of obesity can help us to provide 
better health services to overweight and obese adolescents.
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he/she may experience negative emotions 
and attitudes toward himself/herself such 
as low self‑esteem, low self‑concept, and 
depression.[11]

Eating disorders may begin with abnormal 
eating attitudes and then progress to 
clinical disorders such as anorexia nervosa 
and bulimia nervosa.[12] Abnormal eating 
attitudes include abnormal perceptions 
about present and ideal body weight, 
eating behaviors such as cutting food to 
small pieces, preoccupation with foods 
and metabolism, and using unconventional 
ways to eliminate food such as 
vomiting.[13] Factors that affect satisfaction 
with self‑image play an important role in 
onset and maintenance of eating problems, 
and obesity is an important factor in this 
regard.[14,15] Some studies in Iran showed 
that increased BMI played an important 
part in the development of abnormal eating 
attitudes.[16,17] As cultural background may 
have an enormous effect on standards of 
body weight and fitness in both genders, 
and lack of studies regarding this topic in 
our region, we decided to comparatively 
investigate the correlation between BMI 
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and depression, anxiety, body image, and eating attitudes 
in 12‑  to 16‑year‑old adolescents in Shahrekord, Iran. 
The result of this study could help the clinician to early 
identification of these disorders and consider psychological 
aspect of obesity in the treatment of obesity.

Materials and Methods
This cross‑sectional descriptive‑analytical study was 
approved by Shahrekord University of Medical Sciences 
with the ethical code of IR.SKUMS.REC.1396.251. It was 
done on 12‑  to 16‑year‑old students in Shahrekord, Iran, 
in 2018. Inclusion criteria were the age of 12 to 16  years 
were satisfied to participate in study and exclusion criteria 
were chronic physical or mental illness, medication for 
chronic illness or psychiatric disorder, addiction of the 
participant or in his/her family, separation of parents, and 
unemployment in the family. Participants were selected by 
two‑step random sampling. First, seven girls’ schools and 
seven boys’ schools were selected randomly, and then, 
the weights and heights of students were measured, their 
BMI was calculated, and participants were divided into 
normal weight  (BMI: 5–85th), overweight  (BMI: 85–95th), 
and obese  (BMI>95th) groups.[18] Next, 145 students 
for each weight group and a total of 435 students were 
randomly selected  (about 10 students for each group and 
30 students from each school) and were asked to fill out 
the questionnaires. The study design was explained to 
participants and then their informed consent to participate 
in the study was obtained. The research tools used in this 
study were Body Image Inventory, the eating attitudes 
test‑26 items  (EAT‑26), and the Depression, Anxiety, and 
Stress Scale‑21 Items (DASS‑21).

The Body Image Inventory was developed by Fisher[19] and 
consists of 46 items. Each item is scored on a 5‑point Likert 
scale  (from 1  =  very dissatisfied to 5  =  very satisfied). To 
obtain the total score of body image, the items’ scores are 
summed up. The minimum and maximum attainable scores 
on the scale are 46 and 230, respectively, and higher scores 
represent more favorable body image. The Persian version 
of the inventory has shown high test–retest reliability for 
students  (r  =  0.84) and its Cronbach’s alpha was reported 
0.93.[20] In another study, its Cronbach’s alpha coefficient 
was calculated at 0.94.[21]

The EAT‑26 is a 26‑Item self‑report measure of disordered 
eating attitudes and risk of eating disorders. The Persian 
version of the test has been already validated by Gargari 
et  al.[22] The internal consistency  (Cronbach’s alpha) 
and test–retest reliability of the instrument have been 
reported to be 0.75 and 0.85, respectively. The total score 
of 20 or higher is considered as being at risk of eating 
disorders (disordered eating attitudes).[22]

Each subscale of the DASS‑21 is investigated by seven 
items scored on a 4‑point likert scale  (0–3). The validity 
and reliability of the DASS‑21 have been confirmed for the 

Iranian population. In a study on students and militants, 
the translated version of the scale was found to have an 
internal consistency of 0.77, 0.79, and 0.78 for depression, 
anxiety, and stress, respectively.[23]

Data analysis

The mean  ±  standard deviation was used for descriptive 
statistics. Normality distribution was assessed with the 
Kolmogorov test. Since data were nonnormally distributed, 
Kruskal–Wallis test was used to compare groups and 
Dunn’s test was used for pairwise comparisons. The 
Spearman coefficient of correlation was used to check the 
correlation. Statistical significance was defined as P < 0.05 
and analysis was performed using SPSS software  (SPSS 
Inc., version 23.0, Chicago, IL, USA).

Results
A total of 437  (146 normal weight, 146 overweight, and 
145 obese) students completed the research tools. Two 
hundred and eighteen students were boys and 219 were 
girls. Table  1 shows the age, weight, height, and BMI of 
our participants in three groups.

The Spearman’s correlation coefficients of mental indexes 
with each other and with BMI are shown in Table 2. It shows 
that depression and anxiety scores have significant positive 
correlation with BMI  (r  =  0.28, P  <  0.001),  (r  =  0.24, 
P  <  0.001), but body image has inverse correlation with 
BMI  (r = −0.15, P  =  0.002) and scores of depression  (r 
= −0.48, P  <  0.001) and anxiety  (r = −0.40, P  <  0.001). 
Table  1 shows the scores of depression, anxiety, body 
image, and eating attitudes in the three groups. It shows 
that all variables have significant differences between 
three groups in general. Paired comparison of the indexes 
between groups shows that scores of depression and 
anxiety in normal weight adolescents are significantly 
different from those in overweight and obese groups. 
Besides this, scores of body image and eating attitudes in 

Table 1: Comparing age, weight, height, body mass 
index, and the scores of depression, anxiety, body image, 

and impaired attitudes to eating in three groups of 
adolescents

Variable Group, mean±SD P
Normal Overweight Obese

Age (year) 14±1.4 13.9±1.3 13.8±1.2 0.42
Weight (kg) 49.8±7.1a 58.7±9.5b 66.6±9.6c <0.001*
Height (cm) 156.6±8.3 155.5±8.7 154.7±8.9 0.13
BMI (kg/cm2) 20.2±1.6a 24.0±1.7b 27.7±8.2c <0.001*
Depression 11.4±6.2a 14.9±5.0b 14.5±8.3b <0.001*
Anxiety 10.8±3.8a 12.0±4.1b 13.0±4.3b <0.001*
Body image 180.3±3.5a 182.3±67.9a 168.4±1.2b 0.001
Impaired attitudes to 
eating

12.5±7.8a 14.6±10.3a 19.3±12.4b <0.001*

*Different superscript show significant different. BMI: Body mass 
index, SD: Standard deviation
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obese adolescents were significantly different from those in 
overweight and normal weight groups, but the latter two 
groups were not different in body image scores.

Discussion
In this study, BMI showed a significant correlation with 
anxiety, depression, body image, and eating attitudes in 
adolescents.

Our results showed that scores of depression and anxiety 
had a direct correlation with BMI, and the scores in 
overweight and obese groups were significantly higher than 
those in normal weight group. The results are similar to 
the findings of other studies on adolescents showing that 
obesity and overweight were associated with dissatisfaction 
with body image and there was a significant inverse 
correlation between BMI and body image, depression, 
and anxiety and mediated by follow‑up attractiveness, or 
life satisfaction or health state.[24,25] Milano et  al. revealed 
that there is a significant relationship between obesity 
depression and metabolic alterations and the presence of 
proinflamatory cytokines.[26] However, Hech reported that 
there was no significant correlation between obesity and 
mental disorders and decreased sense of well‑being.[27] 
A study showed that girls in terms of obesity had a 43% 
higher risk of depression and anxiety compared to boys.[28] 
A review study on the relation between psychiatric disorders 
and obesity, including 21 articles from inception till 
October 2016, reported that maximal evidence existed for 
the association between depression and obesity. For anxiety 
disorders, associations were of modest magnitude. Among 
other disorders, obesity and eating disorders appeared to 
have a close link.[27]

The results of the present study showed that anxiety 
scores were higher in overweight and obese adolescents 
than in normal weight ones. Wang et  al. also reported 
similar results.[29] They concluded that increased weight is 
associated with decreased physical preparedness, physical 
self‑esteem, and sense of self efficacy, which may affect 
anxiety. Obese adolescents also have negative body image 
compared with normal weight adolescents, which affects 
their social acceptance and may cause anxiety. However, 
the study of Hashemipour et  al. in Isfahan, Iran, did not 

show a significant difference in anxiety scores between 
overweight and obese adolescents and normal weight 
peers.[30] This study has been conducted in 2003, and there 
may have been changes in the criteria of beauty and fitness 
in adolescents in recent years.

The present study showed decreased scores of body image 
in obese students compared with normal weight and 
overweight groups, consistent with the study of Golian 
et al.[31]

Abnormal eating attitudes had a significant, positive 
correlation with BMI and depression and anxiety scales. 
In the study of Hayes et  al., abnormal eating attitudes 
were more frequent in obese adolescents than in normal 
weight ones,[32] but in the study of Moya et  al., no 
correlation between abnormal eating attitudes and BMI 
was found.[33] Therefore, factors other than BMI may 
affect eating attitudes, such as high levels of anxiety and 
depression, low self‑esteem, dissatisfaction with body 
image, and influence of western culture standards of beauty 
and overemphasis on thinness in mass media.[34,35]

Conclusion
Obesity and overweight may have adverse effects on the 
mental health of adolescents. The results of this study 
suggest that there is a direct correlation between BMI 
and depression, anxiety, and abnormal eating attitudes 
and an inverse correlation between BMI and body image. 
Paying attention to psychological comorbidities resulting 
from obesity can help nutritionists and endocrinologists 
to provide better health services to overweight and obese 
adolescents.

Limitations

The research tools used in this study were self‑report. 
Face‑to‑face interviews with adolescents may help to 
gain more reliable information about their psychological 
problems.
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