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Body Mass Index as an Indicator of Depression and 
Stress-induced Eating Disorders among College Students 
in Delhi, India
Jain Rita1*, Das Deboshree2, John M. Salome3

Ab s t r Ac t
Obesity accounts for a wide range of psychosocial, medical, and health consequences in adolescence leading to depression and low self-
esteem which further aggravate eating disorders among individuals. The aim of the study is to observe the association of eating disorders and 
depression among college students with their body mass index (BMI) status. The study consisted of 460 students studying in different colleges 
of Delhi from varying disciplines and academic years. The study utilized Patient Health Questionnaire-9 and Eating Disorder Examination 
questionnaire to assess the depression levels of participants and their level of eating disorder. The study also collected data on the height 
and weight of the study participants. The association of weight status with eating disorder and depression severity was assessed using 
multivariate analysis of variance. Significant difference in levels of eating disorder and depression was observed (Wilks’ lambda: 0.897) among 
study participants by BMI status. The post hoc tests exhibited mean differences for eating disorders and depression by BMI groups to be higher 
for overweight compared to underweight (1.196) and normal (0.817) categories at P < 0.001. Mean depression score was also observed to 
be significantly higher for overweight individuals compared to underweight (3.42) and normal (2.53). The study emphasizes the need for 
strategic plans to increase awareness among the youth on the health implications of eating disorders and its effect on mental health of 
individuals. The present study suggests perceived body image as a potential risk factor for unhealthy eating habits and signs of depression 
among college students.

Keywords: Adolescence, Body mass index, Depression, Eating disorder, Obesity
Asian Pac. J. Health Sci., (2022); DOI: 10.21276/apjhs.2022.9.3.37

©2022 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

In t r o d u c t I o n

Numerous national and international studies have shown obesity 
and depression among youth as a major health problem and its 
alarmingly increased prevalence during the past decade makes it 
a serious public health concern.[1] Approximately 39% of the world 
adult population were obese in 2014 indicating that the prevalence 
has almost doubled since 1975.[2] The prevalence of obesity among 
adolescents in India is increasing at a faster pace than the world 
average. It has increased from 2.2% to 5.1% since 1998 to 2015.[3]

Obesity accounts for a wide range of psychosocial, medical, 
and health consequences in adolescence and is likely to follow 
through into adulthood. Thus, it is important to investigate 
the relationship between obesity and depression with eating 
behavior. Both obesity and depression can be attributed to 
abnormal functioning of the hypothalamic-pituitary-adrenal 
axis and serotonin imbalances. In particular, various studies 
show that overweight adolescents are at a higher risk of 
experiencing peer victimization and weight-based stigma, 
which can result in eating disorders and depression. These 
stressful events may be contributing factors that lead to 
depression in obese youth. Likewise, lack of physical activity, 
weight concerns, body dissatisfaction linked psychological 
distress such as depression and low self-esteem further 
aggravate eating disorders among individuals trapping them 
into an unhealthy cycle of obesity and depression which can 
severely hamper their development.[4,5]

College is a time of tremendous change in an adolescent’s life 
opening them up to stress at various levels. Many biological and 
psychological changes during the adolescence period may lead 
to depression indirectly. During college, students move toward 
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independence and they sometimes struggle to find a balance 
between physical and mental health. Multiple lifestyle choices, peer 
pressure for body image, competition, and poor coping skills are 
some of the factors that put them at an increased risk for depression.

Chronic stress is hypothesized to be involved in the etiology 
of obesity (stress is assumed to be a breeding ground for obesity). 
A  meta-analysis including eight longitudinal studies concluded 
that there exists a bi-directional relationship between depression 
and obesity.[6] All these factors indicate a need for research on 
obesity and eating disorders among college students as college 
experiences have the potential to influence diet, physical activity, 
and lifestyle behavior well into adulthood.[7]
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Objective
The present paper aims to study the association of eating disorder and 
depression among college students taking into account the weight 
status of the students to identify the groups which are most vulnerable.

Me t h o d s
The study was conducted in various colleges of Delhi using online 
questionnaires during the first wave of the COVID-19 pandemic. 
The study sample consisted of 460 students from different colleges, 
disciplines, and academic years across Delhi. The study sample 
comprised 236  (51.3%) boys and 224  (48.7%) girls. Participation 
was purely voluntary and a formal consent was taken from each of 
the participants before the start of the survey. All personal markers 
were removed before analysis of data to ensure confidentiality 
of the study participants. Questionnaire was approved by the 
Institutional Research Committee and due consent was taken to 
conduct the study. The majority (93%) of the sample consisted of 
individuals in the age group 18–22 years. All the statistical analysis 
of data was carried out using SPSS (v20). Data are available at 
https://github.com/ritajain311/BMI-MH

Inclusion Criteria
Undergraduate and postgraduate students who were in the 
adolescent age-group 18–24 years were included in the study.

Exclusion Criteria
Students who did not meet the inclusion criteria, who were 
unwilling to participate, and those who submitted incomplete 
data were excluded from the study.

Measurements
The study utilized two questionnaires to assess the stress and 
anxiety levels of participants and their level of eating disorder. 
The height and weight of participants were recorded to arrive 
at their body mass index (BMI). The following publicly available 
questionnaires were used for data collection in this study.

Patient Health Questionnaire (PHQ 9) for Adolescent 
Stress and Anxiety
The PHQ 9 was administered to the study participants to assess their 
stress and anxiety level. The PHQ 9 questionnaire consists of nine 
items on a 4 point Likert scale. The questions include components 
that assess an individual’s level of energy, status of appetite, 
amount of sleep they get, feelings of depression or hopelessness, 
concentration level, and the pleasure they find in things and about 
thoughts of hurting oneself over past 2 weeks. A relative score for 
each stress component scale was calculated by adding scores of the 
items, belonging to that scale and dividing the sum by the number 
of scale items. An absolute summary score ranges from 0 to 27 that 
was obtained by adding up individual scores of all nine items.[8]

Eating Disorder Examination Questionnaire (EDE-Q) 
for Eating Behavior of the Respondents
EDE-Q is a 28 item self-report measure to assess and diagnose 
eating disorders. It has four types of subscales – 13 items on 

restraint, six items on eating concern, three items on shape 
concern, and seven items on weight concern. The questions have 
to be answered on the basis of experiences of eating attitudes and 
behaviors in the past 4 weeks, that, 28 days. Participants mark their 
response to each item on a 7-point Likert scale.

For three subscale, namely, restrain, eating concern, and 
shape concern, 7-point Likert scale was divided as follows: No 
days, 1–5  days, 6–12  days, 13–15  days, 16–22  days, 23–27  days, 
and every day; whereas for the weight concern subscale, the Likert 
score was divided as: 0 Not at all, 1–2 Slightly, 3–4 Moderate, and 
5–6 Markedly.[9]

Height and Weight for BMI Calculation
An earlier study reported good reliability between college students’ 
self-reported and measured height and weight and that such data 
can be used for arriving at BMI.[9] BMI was determined through 
participants’ self-reports of height and weight. Participants were 
categorized based on their BMI into three groups using the 
WHO cutoffs for BMI. Participants with BMI <18.5  kg/m2 were 
categorized as underweight, those between 18.5 and 24.9 kg/m2 
were considered to be in the normal range and those with BMI 
25.0  kg/m2 and higher were categorized as overweight/obese. 
Here, we combined the groups overweight and obese since very 
few individuals were present in the overweight category.[10]

Statistical Analysis
The effect of weight status on eating disorder and depression 
severity was assessed using multivariate analysis of variance 
(MANOVA), with BMI categorized into underweight, normal, and 
overweight/obese as the independent variable. MANOVA is used 
to test for the difference of means in two or more vectors. Testing 
of multiple dependent variables was accomplished by creating 
new dependent variables that maximize group differences. These 
artificial dependent variables were linear combinations of the 
measured dependent variables.[11] The Wilks’ Lambda statistic was 
used for the measurement of strength of association in MANOVA. 
The value of Wilks’ lambda statistic ranges from 0 to 1, the lower 
values of Wilks’ lambda correspond to larger group dispersion, that 
is, the groups are well separated and higher the values of Wilks’ 
lambda correspond to poorly separated groups.[12]

re s u lts
Table  1 shows that nearly 14% of the study participants were 
underweight while about 18% of the participants were overweight 
or obese. The majority of the students were categorized as having 
a normal BMI based on self-reported height and weight. The EDE 
administered to the participants indicated that about 2.4% of the 
students had some form of eating disorder with a higher percentage 
observed among girls (3.6% of the female participants) as compared 
to boys. The PHQ-9 indicated about 60% of the students suffered 
from varying degrees of depression. About 29% of the participants 
showed mild symptoms of depression while 17% displayed 
symptoms of moderate level of depression, about 9% displayed 
signs of moderately severe depression and over 5% displayed signs 
of severe depression based on the PHQ-9 questionnaire.

Table 2 shows cases the mean and standard deviation of the 
scores of the subscales of eating disorder scale as well as the overall 
measure of eating disorder for the study participants. It indicates 
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that weight and body shape were the leading concern for eating 
disorders among the study participants. The table also shows 
large variation in the depression scores measured by the PHQ-9 
questionnaire. The test for correlation displayed a significant 
positive correlation between eating disorder, depression, and BMI 
status among college students at 1% level of significance (Table 3).

The MANOVA results for difference in EDE and depression scores 
by BMI status of the study participants were observed to be significant 
based on Wilks’ lambda test at P < 0.001 (Table 4). Significant univariate 

differences were observed for eating disorder scores by BMI status 
of the study participants. The mean difference observed for eating 
disorders showed mean scores for eating disorders to be significantly 
higher for participants with normal BMI compared to those who were 
underweight and the mean eating disorder score was observed to 
be significantly higher for those who were overweight compared to 
participants with normal or underweight BMI status. The univariate 
differences observed for depression score by BMI status were also 
found to be significant. Significant mean difference was observed 
between depression scores of underweight and overweight 
study participants and normal and overweight study participants, 
respectively. All mean differences observed for eating disorder and 
depression scores by BMI status were significant at P < 0.05.

dI s c u s s I o n
The present study indicates a significant difference in the levels of 
eating disorder and depression among the study participants by their 
BMI status. The results show a significant increase in levels of eating 
disorder and depression level with an increase in BMI and that the 
distribution of eating disorder and depression is well separated by 
BMI status of individuals. The probable association between obesity, 
eating disorder, and depression has been studied repeatedly over 
time in scientific literature. This is mainly due to the fact that these 
factors carry a high prevalence and an increased risk of many diseases 
and mortality.[13] Evidence from both cross-sectional and longitudinal 
studies support independent relationships of obesity with depression 
and binge eating. These problems are found to be more prevalent 
in severely obese individuals with a BMI exceeding 40 kgm2 (Class III 
obesity; a BMI of >40 kgm2).[14] Another meta-analysis on the 
relationship between obesity and depression among Americans 
confirmed that obesity increased the risk of depression, most notably 
for clinically-diagnosed depression. In addition, depression was 
found to be predictive of developing obesity indicating a two-way 
association between obesity and depression, leading to an unhealthy 
cycle of physical and mental health issues among individuals.[15]

Many cross-sectional studies have found that the stressful life 
of youth combined with bodily and psychological changes leads to 
depression and obesity.[6] The previous studies have shown a positive 
association between being overweight and depression and also 
indicate an increased risk of depression among obese men.[15,16] An 
earlier study stated that people with obesity had a 55% increased risk 
of developing depression over time, and that depressed people had a 
58% increased risk of obesity.[15] Conversely, some studies in the past 
have also presented different outcomes with regard to the relationship 
between obesity and depression. These studies indicated a higher 
risk of depression among underweight females and males compared 
to those with normal BMI and a lower risk of depression among those 
who were obese. This result, however, was not significant.[17] A study 

Table 2: Descriptive statistics related to eating disorder and 
depression score among college students

Scale Mean S.D. Min‑Max
Eating disorder scale (EDE) 1.146 1.137 0.00–5.24
Restraint 0.853 1.207 0.00–6.00
Eating concern 0.717 0.971 0.00–4.60
Shape concern 1.566 1.505 0.00–6.00
Weight concern 1.448 1.441 0.00–6.00
Depression (PHQ) 7.528 6.116 0.00–27.00

Table 3: Pearson’s correlation between BMI status, depression, and 
eating disorder among college students

BMI Eating disorder Depression
BMI 0.305b 0.164b

Eating disorder 0.431b

b indicates P<0.01

Table 1: Sample distribution of college students by selected 
background characteristics

Characteristics Sample  
size (n)

Percentage 
 (%)

Age group
<18 7 1.5
18–22 429 93.3
22 and above 24 5.2

Sex
Male 236 51.3
Female 224 48.7

BMI
Underweight 64 13.9
Normal 314 68.3
Overweight/obese 82 17.8

Eating Disorder
None 449 97.6
Presence of eating disorder (EDE≥4) 11 2.4

Depression
None 184 40
Mild 131 28.5
Moderate 78 17.0
Moderately severe 42 9.1
Severe 25 5.4

Total 460 100

Table 4: MANOVA results for association of eating disorder and depression to weight status among college students.
Underweight

n=64
Normal
n=314

Overweight/Obesity
n=82

F Mean difference
(Post Hoc test)

Eating disorder 0.674 1.053 1.870 25.650 a UW<N (0.379 c)
UW<OW (1.196 c)

n<OW (0.817 c)
Depression 6.312 7.201 9.732 7.227 a UW<OW (3.42 c)

UW<N (0.89 c)
n<OW (2.53 c)

Wilks’ Lambda 0.897 a ; F=12.717; aP<0.001; cP<0.05.



Jain Rita, et al.: BMI as an indicator of depression and eating disorder www.apjhs.com

Asian Pacific Journal of Health Sciences |  Vol. 9 | Issue 3 | July-September | 2022 187

has also pointed out that no significant correlation exists between 
obesity and depression.[18] These contradictions probably arise due 
to variations in the sample selected for each of the studies and the 
existing cultural and socio-economic diversity in the study area. 
Our study focuses on the association of BMI status, depression, and 
eating disorders as these are found to be associated with numerous 
health complications, including hypertension, cardiovascular 
disease, metabolic syndrome, and increased mortality.[18] The early 
part of college is influential for body image development due to 
the confluence of multiple factors, including living in close contact 
with peers, making important decisions about health and social life 
independent of adult supervision, and participating in groups like 
sororities and team sports that put an emphasis on appearance and 
unhealthy eating behaviors.[19] The study findings put emphasis on 
the need to put appropriate strategies in place to make youth aware 
of the potential pitfalls of eating disorders such as binge eating, 
irregular diet, and guide them toward healthy life choices that 
emphasize leading a healthy life rather than focusing on body image 
perception.[20] Especially, during the pandemic when most individuals 
are under considerable amounts of stress, eating disorders and 
depression can greatly affect their health and development.

co n c lu s I o n
The present study emphasizes the need to focus on the association 
of physical health with eating disorders and depression among 
college students. It concentrates on the changes that come about 
in the life of students while transitioning from the school to a 
college environment and the arising adverse effects that could 
potentially hamper their development due to unhealthy eating 
habits. The findings from the study include a strong positive 
association between weight status of youth and eating disorders. 
Positive relationships are also observed for weight status and 
depression among college students. The increase in levels of 
eating disorder and depression with weight status suggests that 
perceived body image of an individual can potentially affect their 
eating habits and can also lead to signs of depression.

Limitations
Since the study data were collected using an online questionnaire, 
the data on participant’s weight and height were self-reported 
rather than measured during the data collection process. However, 
studies in the past have shown self-reported height and weight to 
give reliable estimates. Furthermore, the study utilizes the PHQ-9 
questionnaire to estimate the level of depression among the study 
participants without medical supervision. Indicating that it cannot 
be treated as a clinical diagnosis of depression, it can, however, be 
considered a useful tool to measure the prevalence of symptoms 
of depression in the target population.
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