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Abstract

Introduction: Childhood obesity in India is on the rise and is rarely raised as a concern. In the central Indian
states, focus is largely on undernutrition. Thus, studies related to risk factors for being overweight and obese
and the impact of obesity on the psychology of children are lacking. Hence, a hospital-based study with
objectives to identify social and demographic factors associated with obesity and the estimation of the
prevalence of depression among these children was conducted.

Methods: This observational study was conducted in a tertiary care institute in the state of Chhattisgarh

from July 2020 to October 2021. Children with obesity as per the WHO (> g5th percentile for the BMI) in the
age group of 6-12 years were included after due consent. A proforma was administered targeting the
objectives of the study and the Childhood Depression Rating Scale (CDR-S) and clinical evaluation identified
the depressed.

Results: Among the 5,019 children screened during the study period, 54 met the inclusion criteria (1.07%).
Fifty percent of children were from the upper middle class as per the Kuppuswamy scale. Seventy percent
consumed junk food more than three times a week. Twenty-three children (42.6%) engaged in physical
activity of > 1 hour and 49(90.7%) had a screen time of > 2 hours. The prevalence of depression among these
children stood at 5.6% with the mean age being 11.67 years. Multiple logistic regression showed an inverse
association of depression with physical activity.

Conclusion: Obesity is prevalent in higher socioeconomic groups. Many risk factors like screen time, junk
food consumption, and physical activity are modifiable. The prevalence of depression increased with age.
Physical activity showed an inverse relation to depression in obese children.

Categories: Pediatrics, Psychiatry, Nutrition
Keywords: junk food, physical activity, screen time, depression, bmi, childhood obesity

Introduction

Childhood obesity is emerging as a significant issue in this century. In India, its prevalence has increased
from 16.3% in 2001-2005 to 19.3% in 2010-2015 and is on the rise [1]. With undernutrition already a
significant concern, obesity is likely to cause a double burden leading to economic impact in the form of
increased expenditure for health care. Obesity may affect the working capacity of the individual. It also
causes psychological problems like bullying, body shaming, and depression in obese individuals. In this way,
economic and social stability is likely to be affected. But unlike undernutrition childhood increased weight
and obesity are ignored due to lack of awareness in the general community and among doctors. The
negligible number of studies is evidence for this neglect, especially in the central Indian population. A
community-based study conducted in 2012 in selected schools of Bhilai, Chhattisgarh, placed the prevalence
of obesity among adolescents at 8.4% but did not evaluate childhood obesity or factors associated with it [2].
Studies have shown association of depression with obesity among the children of the Western population [3],
but scarce data exist on any such association among Indian children. Hence, a hospital-based study was
designed to evaluate certain social and demographic factors like socioeconomic status, family history of
obesity, frequency of junk food consumption, exercise duration, and screen time in association with obesity
and also assess depression in obese children using the Child Depression Rating Scale (CDR-S) and clinical
evaluation by a psychiatrist wherever indicated.

Materials And Methods
Methods
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Ethical clearance was obtained from the institute ethics committee of All India Institute of Medical Sciences
(AIIMS) Raipur, vid letter no 1042/IEC-AIIMSRPR/2020 from IEC AIIMS Raipur. IEC Proposal no:
AIIMSRPR/IEC/2020/512 Chhattisgarh. The study design was a hospital-based cross-sectional study
conducted at the Department of Pediatrics AIIMS Raipur from July 2020 to October 2021.

Study participants

All children in the age group of 6-12 years with BMI > 95th percentile as per the World Health Organization
reference charts were included. Those with intellectual disability (ID) or developmental delay who could not
answer the preformed proforma or the CDR-S questionnaire, or having an iatrogenic cause for obesity were
excluded. A total of 5,019 children in the age group of 6- 12 years visited AIIMS Raipur pediatric department
during the study duration out of which 142 were obese. But 86 were excluded as they were on steroids
(iatrogenic cause), and one was excluded for speech delay and one for profound hearing loss along with ID.
So, in the end, 54 out of 142 met the inclusion criteria.

Data collection tools

A proforma noting the basic demographic details, and factors under evaluation like socio-economic status,
family history of obesity, frequency of junk food consumption, exercise duration, and screen time in
association with obesity was used along with the Child Depression Rating Scale (CDR-S revised) to assess
depression.

Data collection

All children visiting the Department of Pediatrics underwent anthropometric evaluation. Children identified
to be obese according to the WHO BMI criteria, after informed consent, were given the proforma for
demographic details, and factors associated with obesity were studied. Subsequently, the child was
administered the CDR-S revised scale for assessing depression. A cut-off score of 28 was kept above which
the child was referred to a psychiatrist for confirmation of depression. The child was termed to be clinically
depressed only after psychiatric confirmation.

Statistical analysis

Data were entered into Microsoft Excel, and using IBM SPSS Statistics for Windows, Version 27 (Released
2020; IBM Corp., Armonk, New York, United States), data were analyzed. Confidence intervals were set at
95%. The Shapiro-Wilk test was used to assess the normalcy of the distribution, and Fisher’s exact test and
Chi-square test were used to interpret statistical significance of normally distributed data. The Kruskal
Wallis test was used to test the significance of categorical non-normally distributed data and the Mann-
Whitney U test for non-normally distributed continuous variables.

Results

In the age group of 6-12 years, 5019 children visited the OPD during the study duration. Among them, 142
were found to be obese, out of which 54 met the inclusion criteria. Basic demographic details are given in
Table 1.
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Demographic variables

Age (Years)
Gender
Male

Female

Mean + SD Median (IQR) Min-Max Frequency (%)

9.11£2.02 9.00(7.25-11.00) 6.00-12.00

37(68.5%)

17(31%)

Socioeconomic status (Modified Kuppuswamy scale)

Upper Middle
Lower Middle
Upper Lower

Lower

BMI (Kg/m?)

27(50.0%)
21(38.9%)
3(5.6%)
3(5.6%)

24.61+¥4.15 23.74(21.63-26.00) 19.10-40.10

TABLE 1: Basic demographic variables of study participants

IQR: Interquartile range; BMI: body mass index

Fifty percent of obese children were from the upper middle socioeconomic status while only about 5% were
from the lower socioeconomic status as per the modified Kuppuswamy scale. Family history of obesity
among the first-degree relatives of obese children was found to be 64.8% (95% CI 50.6-77.0%); 70.4% (95% CI
56.2-81.6) of obese children had consumption of junk food greater than 3 per week, and junk food
consumption was also more prevalent in the upper-middle-class population (Fisher’s exact test X2 = 13.8, p-
value 0.011). In this study, we used the standard definition of junk food as "foods (packed or non-packed,
processed or non-processed) that contain little or limited presence of proteins, vitamins, phytochemicals,
minerals, and dietary fiber but are rich in fat (saturated fatty acids), salt, and sugar and high in energy
(calories) that are known to have negative impact on health if consumed regularly or in high amounts". In
common language, we considered junk food as packed food, pizza, pasta, noodles, samosa, chips, kurkure,
etc. The recommended daily exercise duration of greater than one hour was present only in 42.6% (95% CI
29.5- 56.7%) of obese children. The operational definition of exercise used in this study was any bodily
movement produced by skeletal muscles which requires expenditure of energy with the target of

remaining active. This included structured cardiovascular exercises in children for example swimming as
well as leisure activities like playing games and also but not limited to chores like cycling or walking to
school. The particular activity needs to be strenuous enough to cause sweating. An alarming 90.7% (95% CI
78.9% - 96.5%) had a screen time of more than two hours per day, and this was also found to be more for the
upper-middle-class population (Fisher’s exact test X2 = 16.1, p-value 0.004) (Table 2).
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Variables Mean * SD Median (IQR) Min - Max Frequency (%)
Positive family history of obesity 35 (64.8%)
Degree of relation to an obese family member (1st) 37 (100%)

Junk food consumption

< 1 time/week 5(9.3%)
1-3 times /week 11 (20.4%)
>3 times/week 38 (70.4%)
Exercise

< 1 hour/day 31 (57.4%)
>1 hour/day 23 (42.6%)
Screen time

< 2 hours/ day 5 (9.3%)
>2 hours/ day 49 (90.7%)
CDRS score 20.13 +3.66 19.00 (18.00-21.00) 17.00 -35.00

Clinical depression present 3 (5.6%)

TABLE 2: Factors under study and their frequency in obese children

CDRS: Child Depression Rating Score; IQR: interquartile range

The prevalence of depression in these children evaluated using the CDRS scale and confirmed by clinical
assessment by a psychiatrist was found to be 5.6% (95% CI 1.4%- 16.3%) of the obese children. Depression
was found to be more prevalent in the older age groups than younger with the mean age being 11.6 among
the obese and depressed children vs 8.9 years for the non-depressed obese population (Wilcoxon-Mann-
Whitney U test W= 136.5; p-value 0.023). No gender difference was noted among the depressed population
(p-value 0.230) (Table 3).

Clinical Depression Wilcoxon-Mann-Whitney U Test
Age (Years)

Present Absent w p value
Mean (SD) 11.67 (0.58) 8.96 (1.97)
Median (IQR) 12 (11.5-12) 9 (7-10) 136.500 0.023
Range 11-12 6-12

TABLE 3: Mean age of depressed obese participants v/s non-depressed counterpart

IQR: Interquartile range

A multiple logistic regression analysis conducted for factors associated with depression showed inverse
significance of depression with physical activity.

Discussion

Obesity is a form of malnutrition, defined by the WHO as BMI of more than 2SD for age and sex for children,
more than five years of age [4]. It is caused by excess calorie accumulation in the body. The prevalence is on
the rise across the world and in India too, with studies indicating prevalence as high as 19.3% [1].

Community-based studies on obesity in central India are scarce, and one such study was conducted in Bhilai,

Chhattisgarh projecting an 8.4% prevalence of obesity [2]. Hospital-based studies are few in India and none
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for the central Indian population, hence the importance of this study.

Meta-analysis on the prevalence of obesity in different age groups shows obesity to be more prevalent in
adolescents than children in India [5]. Our study also reflects such a trend. In India, obesity is still a rich
man’s disease as is reflected in our study with 50% of obese belonging to the upper middle class and only
5.6% belonging to the lower socioeconomic group. This contradicts the Western studies which have
documented a higher prevalence of obesity in the lower socioeconomic strata [6] but are congruent with
Indian studies that portray a similar picture [7].

The cause is multifactorial and comprises genetic, social, environmental, and lifestyle factors. Family history
of obesity reflects both genetic predisposition and common family diet and lifestyle factors that influence
obesity. Our study showed 64.8% of obese children having a first-degree relative who is obese and further
studies are required to prove correlation. A similar pattern was found in a Ukrainian study that found
positive correlation between the BMI of children and their mothers [8], and also in twin studies which
showed 77% inheritance of obesity-associated genes [9,10].

Managing lifestyle factors is the most effective control strategy at an individual and family level. An
accumulation of calories can be caused by increased intake, decreased utilization, or both. Hence, diet is an
obvious factor for the control of obesity. Our study estimated the frequency of junk food consumption per
week, and it was found to be 70% (>3 times per week) in obese children. This is similar to trends in the
Western population [11,12]. This was highest in the higher socioeconomic strata (88.9% of upper middle
class) indicating a misuse of the higher purchasing power of the affluent population towards faulty food
habits than healthy alternatives. Studies from other parts of India also support such a trend [13].

Exercise burns out calories. Recommendations state that children should be engaged in active play for at
least a duration of one hour per day. 57.4% did not follow this recommendation. Similar trends were found
throughout the world in obese populations, where a rise in obesity was noted in populations with the least
physical activity [14,15]. A factor promoting a sedentary lifestyle was postulated to be screen time.
Recommended screen time for the age group is less than two hours per day [16]. But a whopping 90.7% of
obese children had a screen time longer than this in our study. This has been a major contributor to obesity
around the globe and also in India [17]. A similar study conducted in Tamil Nadu showed excess screen time
in only 52.5% of obese children. This rise in screen time trends is consistent with Western data that
documented a progressive increase in screen time with age and technological advancements [18]. This
dramatic rise may also be attributed to the COVID-19 pandemic and associated restrictions though not
statistically evaluated in this study. Like junk food, screen time was noted to be higher in the higher
socioeconomic category.

The relation of psychiatric illnesses to obesity has been studied in the Western population but rarely in
India. Associated psychiatric and behavioral disorders include anxiety, attention deficit hyperactivity
disorder, and depression [3,19]. Depression in obese was found to be significant with causes as simple as
teasing to complex psycho-socio-hormonal interactions. An overall prevalence of clinical depression in
obese was noted to be 5.6% in our study with no female predisposition as indicated in others [20]. The
average age of the depressed children (11.6 years) was higher than that in the non-depressed obese
population (8.9 years) with significant statistic correlation of depression with age. Hence, older children and
adolescents tend to be more depressed than younger children. No national reference could be found for
comparison. A logistic regression analysis of the significant variables under study was conducted which
showed inverse association of depression with physical activity. It indicated that physically active but obese
children are less likely to suffer from depression. The results of our study may not be generalizable as the
major limitation of this study was it was a single-center study. It does not reflect the exact seriousness of the
situation. Moreover, the study had to be conducted during the COVID-19 pandemic when non-serious
ailments were discouraged to attend the hospital. This severely restricted participation. This study is an
observational study with no comparison group; hence, associations and correlations could not be
statistically proved. A larger multicentric observational study with a larger sample size and comparison
group is required to confirm findings in this study.

Conclusions

The prevalence of obesity in children in the age group of 6 to 12 years in a clinical setting was found to be
1.07%. Lower values than that found in the community may indicate poor awareness of childhood obesity as
a disease and the need for intervention. Obesity in first-degree family relatives, lifestyle factors like junk
food consumption, low physical activity, and increased screen time are proposed to be possible factors
identified in causing obesity. Higher prevalence of obesity in children of higher socioeconomic status shows
misuse of resources in promoting an unhealthy lifestyle. This again may be due to the lack of awareness.
Depression in obese children was estimated at 5.6% with an inverse relation to physical activity but requires
further studies for discovery of more associated and causative factors.

Additional Information
Disclosures
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Human subjects: Consent was obtained or waived by all participants in this study. Institute Ethics
Committee, AIIMS, Raipur issued approval 1042/IEC-AIIMSRPR/2020. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ranjani H, Mehreen TS, Pradeepa R, Anjana RM, Garg R, Anand K, Mohan V: Epidemiology of childhood
overweight &amp; obesity in India: a systematic review. Indian ] Med Res. 2016, 143:160-74. 10.4103/0971-
5916.180203

Jain G, Bharadwaj SK, Joglekar AR: To study the prevalence of overweight and obesity among school

children (13-17yrs) in relation to their socioeconomic status and eating habits. Int J Sci Res Publ. 2012, 2:1-
4.

Kalarchian MA, Marcus MD: Psychiatric comorbidity of childhood obesity. Int Rev Psychiatry. 2012, 24:241-
6. 10.3109/09540261.2012.678818

de Onis M: WHO child growth standards based on length/height, weight and age . Acta Paediatr Suppl. 2006,
450:76-85.10.1111/j.1651-2227.2006.tb02378.x

Midha T, Nath B, Kumari R, Rao YK, Pandey U: Childhood obesity in India: a meta-analysis. Indian ] Pediatr.
2012, 79:945-8. 10.1007/s12098-011-0587-6

Vieweg VR, Johnston CH, Lanier JO, Fernandez A, Pandurangi AK: Correlation between high risk obesity
groups and low socioeconomic status in school children. South Med J. 2007, 100:8-13.
10.1097/01.smj.0000253479.03665.6f

Goyal RK, Shah VN, Saboo BD, et al.: Prevalence of overweight and obesity in Indian adolescent school going
children: its relationship with socioeconomic status and associated lifestyle factors. ] Assoc Physicians

India. 2010, 58:151-8.

Yakovenko V, Henn L, Bettendorf M, Zelinska N, Soloviova G, Hoffmann GF, Grulich-Henn J: Risk factors for
childhood overweight and obesity in Ukraine and Germany. ] Clin Res Pediatr Endocrinol. 2019, 11:247-52.
10.4274/jcrpe.galenos.2019.2018.0157

Wardle J, Carnell S, Haworth CM, Plomin R: Evidence for a strong genetic influence on childhood adiposity
despite the force of the obesogenic environment. Am ] Clin Nutr. 2008, 87:398-404. 10.1093/ajcn/87.2.398
Stunkard AJ, Serensen TI, Hanis C, Teasdale TW, Chakraborty R, Schull W], Schulsinger F: An adoption
study of human obesity. N Engl ] Med. 1986, 314:193-8. 10.1056/NEJM198601233140401

Roblin L: Childhood obesity: food, nutrient, and eating-habit trends and influences . Appl Physiol Nutr
Metab. 2007, 32:635-45. 10.1139/H07-046

Weker H: Simple obesity in children. A study on the role of nutritional factors (Article in Polish) . Med Wieku
Rozwoj. 2006, 10:3-191.

Jagadesan S, Harish R, Miranda P, Unnikrishnan R, Anjana RM, Mohan V: Prevalence of overweight and
obesity among school children and adolescents in Chennai. Indian Pediatr. 2014, 51:544-9. 10.1007/s13312-
014-0444-6

Guerra S, Teixeira-Pinto A, Ribeiro JC: Relationship between physical activity and obesity in children and
adolescents. | Sports Med Phys Fit. 2006, 46:79-83.

Hong I, Coker-Bolt P, Anderson KR, Lee D, Velozo CA: Relationship between physical activity and
overweight and obesity in children: findings from the 2012 National Health and Nutrition Examination
Survey National Youth Fitness Survey. Am J Occup Ther. 2016, 70:7005180060p1-8.
10.5014/ajot.2016.021212

Tremblay MS, Leblanc AG, Janssen [, et al.: Canadian sedentary behaviour guidelines for children and youth.
Appl Physiol Nutr Metab. 2011, 36:59-64; 65-71. 10.1139/H11-012

Kuriyan R, Bhat S, Thomas T, Vaz M, Kurpad AV: Television viewing and sleep are associated with
overweight among urban and semi-urban South Indian children. Nutr J. 2007, 6:25. 10.1186/1475-2891-6-25
Barber SE, Kelly B, Collings PJ, Nagy L, Bywater T, Wright J: Prevalence, trajectories, and determinants of
television viewing time in an ethnically diverse sample of young children from the UK. Int ] Behav Nutr Phys
Act. 2017, 14:88. 10.1186/512966-017-0541-8

Vila G, Zipper E, Dabbas M, Bertrand C, Robert JJ, Ricour C, Mouren-Siméoni MC: Mental disorders in obese
children and adolescents. Psychosom Med. 2004, 66:387-94. 10.1097/01.psy.0000126201.12813.eb

Sutaria S, Devakumar D, Yasuda SS, Das S, Saxena S: Is obesity associated with depression in children?
Systematic review and meta-analysis. Arch Dis Child. 2019, 104:64-74. 10.1136/archdischild-2017-314608

2023 Mathew et al. Cureus 15(7): e41749. DOI 10.7759/cureus.41749

6 0of 6


https://dx.doi.org/10.4103/0971-5916.180203
https://dx.doi.org/10.4103/0971-5916.180203
https://www.ijsrp.org/research_paper_jun2012/ijsrp-June-2012-83.pdf
https://dx.doi.org/10.3109/09540261.2012.678818
https://dx.doi.org/10.3109/09540261.2012.678818
https://dx.doi.org/10.1111/j.1651-2227.2006.tb02378.x
https://dx.doi.org/10.1111/j.1651-2227.2006.tb02378.x
https://dx.doi.org/10.1007/s12098-011-0587-6
https://dx.doi.org/10.1007/s12098-011-0587-6
https://dx.doi.org/10.1097/01.smj.0000253479.03665.6f
https://dx.doi.org/10.1097/01.smj.0000253479.03665.6f
http://pubmed.ncbi.nlm.nih.gov/20848812
https://dx.doi.org/10.4274/jcrpe.galenos.2019.2018.0157
https://dx.doi.org/10.4274/jcrpe.galenos.2019.2018.0157
https://dx.doi.org/10.1093/ajcn/87.2.398
https://dx.doi.org/10.1093/ajcn/87.2.398
https://dx.doi.org/10.1056/NEJM198601233140401
https://dx.doi.org/10.1056/NEJM198601233140401
https://dx.doi.org/10.1139/H07-046
https://dx.doi.org/10.1139/H07-046
http://pubmed.ncbi.nlm.nih.gov/16733288
https://dx.doi.org/10.1007/s13312-014-0444-6
https://dx.doi.org/10.1007/s13312-014-0444-6
https://d1wqtxts1xzle7.cloudfront.net/49582250/RELATION_BETWEEN_OBESITY_AND_CARDIOVASCU20161013-18751-4gltic-libre.pdf?1476396977=&response-content-disposition=inline%3B+filename%3DRELATION_BETWEEN_OBESITY_AND_CARDIOVASCU.pdf&Expires=1688892349&Signature=V~MCsS5MjjqQYOuALWtt6uL2pp51QRag~SkFlxckfPcQSo1we5r6dCDjH0GGBk1f7kuNIv75D4rk8zY1XYtNVmUUxINkuq3uKzxcNF1xzi0fTalr87RJur-h4LGspNXASfT8znMeTuZeL3Eopg37mMmx0tegTvnFLgdMVRcJJGi79WoTSI2Zi6vvucz1BpQYJvmdtcaWgANzQig9qMkUF-2BTiEvzDXK-pQY7oVPpf5ScA~iD3vvHgVf9f9f01f-CGdor4W2XsOqZGrRxOQaW8H-tgUlMaxD7jfbi6fCpFGbsaw8yj7oEfU~hzILnd4OJJke5IqKHXXKY-PDchN~nQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://dx.doi.org/10.5014/ajot.2016.021212
https://dx.doi.org/10.5014/ajot.2016.021212
https://dx.doi.org/10.1139/H11-012
https://dx.doi.org/10.1139/H11-012
https://dx.doi.org/10.1186/1475-2891-6-25
https://dx.doi.org/10.1186/1475-2891-6-25
https://dx.doi.org/10.1186/s12966-017-0541-8
https://dx.doi.org/10.1186/s12966-017-0541-8
https://dx.doi.org/10.1097/01.psy.0000126201.12813.eb
https://dx.doi.org/10.1097/01.psy.0000126201.12813.eb
https://dx.doi.org/10.1136/archdischild-2017-314608
https://dx.doi.org/10.1136/archdischild-2017-314608

	Social and Demographic Factors Associated With Obese Children in the Age Group of 6-12 Years Attending a Tertiary Care Institute in Central India and the Prevalence of Depression in These Children: An Observational Study
	Abstract
	Introduction
	Materials And Methods
	Methods
	Study participants
	Data collection tools
	Data collection
	Statistical analysis

	Results
	TABLE 1: Basic demographic variables of study participants
	TABLE 2: Factors under study and their frequency in obese children
	TABLE 3: Mean age of depressed obese participants v/s non-depressed counterpart

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


