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Abstract

Background and Aim: Anxiety disorders are the most prevalent mental disorders in developed countries, especially
in adolescent and young adult population. High body mass index (BMI) is a risk factor for depression or anxiety disorders.
However, there are no clear evidences supporting their association. Therefore in the present study, we intended to determine
the relationship between obesity and anxiety level among medical students.

Methods: A cross-sectional study was conducted on 300 (117 male and 183 female) medical students after initial screening
and BMI determination. The students were assessed using Zung self-rating anxiety scale and to determine the association
between BMI and anxiety score. Odds ratio for the distribution of anxiety score among study population was assessed using
Fisher exact probability test.

Results: Of the 300 students, 288 has normal anxiety score, and only 12 had mild to moderate anxiety score. None of the
students had moderate to severe or extreme severe anxiety score. Out of 117 male students, 3 (2.6%) had mild anxiety score
and out of 183 female students, 9 (4.9) had mild anxiety score. Odds ratio analysis between gender and anxiety demonstrated
odds ratio of 0.51 at 95% confidence interval of 0.1348-1.9195.

Conclusion: The association of anxiety score with BMI was found to be significantly high in males, whereas there was no
statistically significant association between anxiety score and BMI in females. Thus, results of the present study suggest that
males are more prone to anxiety compared to females, especially in subjects with high BMI.
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INTRODUCTION

Obesity is a growing public health concern in modern
societies. Recent studies indicate that between 10% and
23% of adults in Europe and between 22% and 35%
of adults in the United States are classified as obese,
that is, have a body mass index (BMI) of 30 kg/m? or
higher.l" As of 2008, the world health organisation
(WHOQ) estimates that at least 500 million adults (>10%)
are obese, with higher rates among women than men.?
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Obesity has reached epidemic proportions in India in
the 21t century, with morbid obesity affecting 5% of
the country’s population.®! The prevalence of obesity
is expected to rise with urbanization and lifestyle shift
towards reduced physical activity.” Obesity is associated
with type 2 diabetes, cardiovascular, cerebrovascular,
psychological diseases and cancer.”! Anxiety disorders
are the most prevalent mental disorders in developed
countries. Depression, anxiety or somatoform disorders
might be related to overweight and obesity but there are
no clear evidences supporting their association.®

Anxiety is an expression of mood. When it becomes
a mental disorder, that is, characterized by excessive,
uncontrollable and often irrational worry about everyday
things that is disproportionate to the actual source
of worry, it is diagnosed as generalized anxiety
disorder (GAD). GAD occurs without an identifiable
triggering stimulus. It is called generalized because the
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remorseless worries are not focused on any specific
threat; they are, in fact, often exaggerated and irrational.
The connection between obesity and depression is an
important public health issue because both of these
conditions are so common and have a significant impact
on our health care systems. Especially medical students
are more prone to anxiety and its related disorders due to
the intense curriculum, high demand and expectation of
performance. Also, while anxiety can lead to decreased
appetite and weight loss in some individuals, others tend
to eat more and gain weight.

Metabolic changes are influenced by the stress system.
They include a high cortisol excretion, which might
play a role in the relationship of stress and depressive
disorders."” Brain processes in response to stress and
the hypothalamic—pituitary-adrenal axis could explain
the increase in BML."! Therefore, the present study has
assessed the combination of obesity and the stress of
medical education in medical students.

MATERIALS AND METHODS

After clearance from the Institutional Ethical Committee
and obtaining written informed consent, 300 healthy
1st year and 2" year medical students of GMERS
Medical College, Gotri, Vadodara, aged between 17 and
21 years were recruited into the study. Students with
the history of endocrine disorders, long-term steroid
therapy and congenital heart diseases were excluded
from the study. Body weight was measured while the
subject was minimally clothed and without shoes and
the height was measured by instructing the subject to
stand in erect position with bare feet on flat floor against
a vertical scale and with heels touching the wall and
head straight. BMI was calculated using the formula:
Weight in kg/height in m? (Quetelet index). Using body
weight classification system recommended by WHO, BMI
was categorized as underweight (BMI < 18.5), normal
BMI (18.5 < BMI < 24.9) or high BMI (<25)./? Later students
were given Zung self-rating anxiety questionnaire, and
they were be allowed to complete the questionnaire
within the duration of 10 min.®! The anxiety scores
were quantified into normal (20-44), mild to moderate
anxiety (45-59), moderate to severe anxiety (60-74),
extreme severe anxiety (75-80).5

Statistical analysis of data

Statistical tool EpiinfoTM version 3.5 (Statistics program
for public health, center for disease control and
prevention, Atlanta, Georgia, USA, 1996) was used for
data analysis. Student’s ¢-test and one-way ANOVA test
were used appropriately for the comparison between
groups. Odds ratio for the distribution of anxiety score
among study population was assessed using Fisher exact

probability test (available from http://www.vassarstats.
net/odds2x2.html).! P < 0.05 was considered to be
statistically significant.

RESULTS

Table 1 depicts the demographic characteristics
of the total 300 students including 117 male and
183 female students participated in this study. Out of total
300 students, 288 has normal anxiety score, and only 12
had mild to moderate anxiety score. None of the students
had moderate to severe or extreme severe anxiety score.
Out of 117 male students, 3 (2.6%) had mild anxiety
score and out of 183 female students, 9 (4.9) had mild
anxiety score [Table 2]. The odd ratio analysis between
sex and anxiety with odd ratio value 0.51 and confidence
interval 0.1348-1.9195 as depicted in Table 2. There was
statistically significant (P = 0.003) difference between
anxiety score and BMI in males, whereas this difference
was not found in females [Table 3]. Using Student’s ¢-test
the difference in anxiety score between male and female
was found to be statistically significant in the high BMI
group as depicted in Table 3.

DISCUSSION

In the present study, we observed that, out of 300
medical students, 288 has normal and only 12 had mild
to moderate anxiety score. None of the students had
moderate to severe or extreme severe anxiety score.
Out of 117 male students, 3 (2.6%) had mild anxiety
score and out of 183 female students, 9 (4.9%) had mild
anxiety score. Odd ratio analysis [Table 2] in the present

Table 1: Gender-wise distribution of mean values for
age, height, weight, BMI and anxiety score

Parameters Male (n=117) Female (n=183) P

Age (years) 18.67+3.15 18.77+0.97 0.689
weight (kg) 51.28+8.08 51.41+8.9 0.898
BMI (kg/m?) 21.17+£3.15 20.66+3.5 0.202
Anxiety score 31.8346.05 31.4345.43 0.552

Data expressed as mean+SD. P<o.05 was considered statistically
significant. Statistical analysis was done by Student’s unpaired t-test.
BMI: Body mass index, SD: Standard deviation

Table 2: Distribution of normal and mild to moderate
anxiety score among study population with odds ratio

Normal Mild to Odds 95% ClI
anxiety moderate ratio W
score anxiety score limit limit
Male (117) 114 03 0.51 1919 0.135
Female (183) 174 09
Total (300) 288 12

Statistical analysis was done by Fisher exact probability test. Cl: Confidence
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Table 3: Anxiety score in different BMI groups

Parameters Underweight Normal BMI High BMI
Male (n=27) Female (n=62) Male (n=70) Female (n=93) Male (n=20) Female (n=28)
Anxiety score 33.15+4.64 32.48+6.51 30.97+5.80 31.80+6.77 36.64+5.16%# 31.46+4.70™

BMI: Body mass index. Statistical analysis was done by Student'’s t-test to compare the difference in anxiety score among gender.

Hkk

P<0.001 was

considered statistically significant. Statistical analysis was done by one-way ANOVA test followed by post-hoc Tukey test among 3 BMI groups.

#Comparison with normal BMI in males, ###P<0.001

study population reveals that females are protected
against stress and its related disorders compared to
age, and BMI matched [Table 1] males. This was further
supported by the increased anxiety score in males
compared with females in high BMI group. However,
there was no statistically significant difference in gender
in the underweight and normal BMI groups. The anxiety
score was found significantly increased in high BMI
group among males compared with normal BMI subjects,
whereas there was no statistically significant difference
between anxiety score and BMI in females [Table 3].
Thus, results of the present study suggest that males
are more prone to anxiety compared to females and
therefore the risk for future morbidities could be more in
high BMI subjects.

Rohini et al/. observed that out of 136 students,
mild-moderate anxiety score was evident in 10 (7.4%)
with remaining students showing normal anxiety
score."™ This could be due to the majority of male students
(94.3% [n = 50]) included in the study population than
the females (91.6% [n = 76]). There was no association
between overweight and anxiety scores. Although, expect
the high BMI group in males, the other BMI groups did
not appear to be related with anxiety score, with odd ratio
of 0.51, it is suggested that males were more prone for
development of anxiety as compared to females [Table 2].
Further, Kharche et a/. found no statistical significance in
anxiety score between normal BMI group and overweight
group.®

Obesity is associated with several problems such as
lower self-concept, negative self-evaluation, decreased
self-image, anxiety, and depression. Various studies!'’"®
have demonstrated that children and adolescents at
the highest quartiles of BMI had a higher prevalence
of concurrent depression, suggesting that associations
between these two conditions was more likely to exist in
individuals with more severe obesity and also found that
increased anxiety and depression were associated with
emotional over-eating and loss of control over eating.
Jorm et al. observed that obesity had association with
anxiety, depression and emotional well-being in different
age groups.!" Warschburger found that obese children
and adolescents might experience significant restriction
in their emotional well-being.['® As such this young
population is more vulnerable to obesity, due to lack
of time and opportunity for regular exercise and eating

more unhealthy food to avoid the internal stress.!'8') The
novelty of the present study is that the level of anxiety
has been assessed in medical students having BMI in
the obesity range, which has not been reported earlier.
At present, in India stress in medical students is high due
to increased demand of study in the changed curriculum.
Therefore, the present study will focus on the need to
reduce anxiety in medical students, especially in males.
Furthermore, the effect of gender on the anxiety score
adds to the newness of the study.

Limitations of the study

Self-assessment anxiety scale used might not give the
appropriate data because subjects tend to respond in
socially desirable way. Objective parameters like serum
or salivary cortisol have not been assessed, moderate
sample size in each BMI groups and differences in their
demographic variable are the other limitations of the
study.

CONCLUSION

This preliminary report indicates presence of stress in
the form of increased anxiety score in medical students.
Association of anxiety score with BMI was found to
be significantly high in males whereas, there was no
statistically significant association between anxiety score
and BMI in females. Thus, results of the present study
suggest that males are more prone to anxiety compared
to females, especially in subjects with high BMI. Further
studies should be done to assess if the level of anxiety
can be reduced in medical students and the stress related
problems can be treated by yoga and naturopathy.
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