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ABSTRACT

Background: Childhood obesity is one of the most important public health challenges of the current century.
Childhood obesity, which may cause chronic diseases including diabetes, cardiovascular disease, fatty liver
disease, cancer, and psychiatric diseases such as anxiety and depression, deserves more attention. However, there
are few studies that shed light on the relationship between childhood obesity and psychiatric diseases. In the
present study, we aimed to evaluate depression in obese children. Methods: One hundred and forty-one obese
children (BMI > 95%) and 193 normal weight children (BMI 5th—85th %) aged 8-12 years were enrolled in this
case-control study. To assess depression levels: Birleson Depression Inventory for Children was administered to
both the obese and control groups. Results: There were no significant differences between the two study groups
regarding age (1.3+10.57 years in the obese group, 1.5+10.17 years in the control group) (P=0.06) or gender
(male/female ratio: 65/76 in the obese group vs. 85/108 in the control group) (P=0.7). A significant difference was
clearly found in the BMI standard score (2.6+£96.55 in the obese group vs. 21.1+£57.55 in the control group)
(P=0.0001). Obese subjects showed a significantly higher level of depressive symptoms (total Birleson score)
(9.60+6.1 vs.7.11+ 5.04) (P=0.0001) compared to the control group. Furthermore, Pearson correlation analysis
showed a significantly positive relationship between increasing BMI and increasing Birleson Depression Inventory
scores (Pearson correlation coefficient = 0.25) Conclusions: Our results indicate that obese children may suffer
from depression more than their peers with normal weight, but not at a high rate because children in our society are
exposed to many pressures and crises such as displacement and poverty, which makes it difficult to rely on obesity
as the only and main factor in the occurrence of depression, especially since depression is a multifactorial disease.
Therefore, it is necessary to investigate the mediating factors in the relationship between obesity and depression in
children.
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INTRODUCTION

Obesity is a global health problem affecting individuals
of all ages and in both developing and developed
countries.™

In addition to increasing the risk of chronic diseases,
childhood obesity carries the risk of serious
psychological disorders in childhood and adulthood, such
as depression, anxiety, low self-esteem, body image
distortion, and attention deficit hyperactivity disorder

The World Health Organization reported in 2016 that
more than 340 million children and adolescents aged 5-
19 years are overweight or obese.”

The prevalence of obesity and overweight among
children in developing countries is about 30% higher
than in developed countries.”) Childhood obesity
negatively affects all body systems and often has serious
consequences such as high blood pressure, dyslipidemia,
insulin resistance, fatty liver disease, dysglycemia and
cancer the effects of obesity impose a huge financial
burden on healthcare systems. !

(ADHD).!

Mental health risks in obese children are becoming more
common and worrying™ 80 % of obese adolescents will
become obese adults and will suffer from physical and
psychological disorders.t”?

Within past few decades, scientific interest has increased
in the relationship between obesity and mental illness in
children, especially depression, due to its serious
consequences for public health. The primary aim of this
study was to investigate whether obesity, independently
of other risk factors, increases the risk of depression in
children.
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MATERIALS AND METHODS

The study population consisted of 141 obese individuals
(BMI > 95th percentile) (76 males and 65 females, mean
age 1.3 + 10.57 years) attending the endocrinology clinic
at Tishreen University Hospital in Lattakia and 193
normal weight children attending the general clinic aged
8-12 years. Weight and height were assessed and body
mass index (BMI) was calculated by dividing the
individual’s weight in kilograms by the square of his/her
height and cutoff points were adjusted for sex and age;
according to the Centers for Disease Control and
Prevention (CDC) guidelines.’®!

In order to assess depression levels, the Arabic version of
the Birleson Depression Inventory was applied. Some
words in the questionnaire were modified and words
were used that were clearer and more understandable to
the child and had the same meaning, after a pretest of
about 10 children of different ages.

Exclusion criteria were: endocrine problems such as
diabetes, hypothyroidism, and pituitary lesions, genetic
syndromes such as Bernard-Willi, Down syndrome,
Sturge-Weber  syndrome, and  neurofibromatosis,
neurological syndromes such as epilepsy and cerebral
palsy, hearing and speech problems, behavioral problems
(hyperactivity, attention deficit, and mental retardation),
sleep disorders, nocturnal enuresis, and treatment with
anticonvulsants or psychotropic medications. Informed
consent was obtained from all participants and their
parents. The investigation was conducted according to
the principles of the Declaration of Helsinki. The Ethics

Committee of Tishreen University Faculty of Medicine
approved the study.

Statistical analysis

In order to compare characteristics (age, sex, and BMI)
and the results of the Birleson test between obese
children and study controls, the chi-square test and the
unpaired t-test were applied, where appropriate. Then, to
explore the relationship between BMI and the Birleson
scale, the Pearson correlation test was applied. For all
statistical analyses, p-values > 0.05 were considered
statistically significant.

RESULTS

No significant differences were found between the two
study groups regarding age (10.57+1.3 years in the obese
sample and 10.17+1.5 years in the control group)
(p=0.06) or gender (male/female ratio: 76/65 in the obese
group versus 85/108 in the control group) (p=0.7).
Significant differences were clearly found in the BMI
standard score (96.55+2.6 in the obese group versus
57.51+21.1 in the control group) (p=0.0001).

Obese subjects showed a slightly higher level of
depressive symptoms (Birleson total score) (9.60+6.1
versus 7.11£5.04) in the control group with (p=0.0001).
In the obese group, no statistically significant differences
were found between males and females in depression
levels. Moreover, Pearson correlation analysis showed a
weak positive relationship between BMI standard score
and the Birleson scale (r=0.25; P= 0.001).

Table 1: Socio-demographic characteristics of study and control groups.

Characteristics Obese Group(n=141) Control Group (n=193) | P. Value
Male (n=184) Female 76 (53.9%) 108 (56%) 0.7
(n=150) 65 (46.1%) 85 (44%) '
Age, Years 1057+ 1.3 10.17+15 0.06
BMI, Percentile 96.55 + 2.6 57.51+21.1 <0.001

BMI, Body mass index. Values were given as n (%) or mean + SD, p<0.05 was considered significant.

Table 2: The relationship between the degree of depression and the mother’s work in a sample of 334 children
visiting Tishreen University Hospital in Lattakia 2023-2024.

BMI Positive High risk Negative

Normal 17 (41.5%) 23 (46%) 153 (63%)

Obesity 20 (48.8%) 26 (52%) 85 (35%)

Severe Obesity 4 (9.8%) 1 (2%) 5 (2.19%)
DISCUSSION children and suggested a biological link between
The aim of the study was to compare depression scale overweight, obesity, and depression. However, the

scores in obese and normal weight children. The results
showed higher levels of depression in the obese group
and statistically significant association between BMI and
depression scores according to Pearson's correlation
coefficient.

For a long time, it was thought that any relationship
between obesity and depression was merely coincidental,
but a meta-analysis by Luppino et al.”® showed that
obesity has an effect on the development of depression in

results of studies remain conflicting regarding the
relationship between obesity and depression.Obesity is
associated with depression through a combination of
shared environmental, physiological and/or genetic
factors. Obesity is associated with systemic subclinical
inflammation and oxidative stress, which are important
risk factors for depression.*) Furthermore, certain
genotypes, such as the FTO gene (a gene associated with
fat mass and obesity), are associated with risk for both
obesity and depression."? There are several potential
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factors that may influence the association between
obesity and depression, such as lack of physical activity,
unhealthy diet, and sleep disturbances.™® In addition,
children with obesity are often bullied or ridiculed
because of their weight, and these experiences contribute
to the increased incidence of depression.™

In a study by Esposito et al.”® of 148 obese prepubertal
children, obese children showed significantly higher
levels of depressive symptoms, and Pearson correlation
analysis showed a strong positive correlation between
BMI and depression scale scores. Blanco et al.*® found
higher rates of anxiety, depression, weight-related
distress, and low self-esteem in the obese group and
demonstrated a mediating role for weight-related distress
in the relationship between BMI and psychological well-
being.

In their studies of children and adolescents aged 8 to 16
years, Sahin et al.*" found that rates of depression and
bullying were higher in obese children and adolescents,
with obesity leading to a 3-fold increase in bullying
rates, and depression was higher in children who were
bullied. The prolonged conflict in Syria has exposed
civilians to serious human rights violations, including
killing, maiming, sexual assault, torture and
displacement, with 89% of the population living in
extreme poverty.[*®!

Obese children are often middle-class and well-off, while
children in Syria, with their different socio-economic and
cultural backgrounds, suffer from a range of economic,
social and psychological stresses in the context of war,
economic blockade, environmental and health disasters,
which have had an impact on their psychological and
physical health. These factors contributed to the lack of
significant differences in depression scale scores
between the two groups.

In contrast, Lindberg et al.™ in a national study in
Sweden of 12,507 obese children found an increased
incidence of depression in obese children and found that
other risk factors associated with depression such as
neurological and psychiatric disorders and low socio-
economic status were higher in obese children and
adolescents.

Jahanbin et al.””! also found no significant differences
in depression levels between obese and normal-weight
children This was explained by the nature of the sample
on which his study was conducted, as it was limited to
patients with first-degree obesity, and that severe obesity
is associated with the occurrence of depression, not
simple obesity.

Because depression is a multifactorial disease resulting
from the interaction of a combination of genetic,
environmental and biological factors, it has been difficult
to determine whether obesity alone, and independently of
other risk factors, causes an increase in depressive

symptoms. This requires further longitudinal studies to
monitor the impact of obesity on children's mental health
and the development of depressive symptoms and to
investigate mediating factors in the development of
depression, such as bullying, low self-esteem and
distorted body image.

Study limitations: The sample size and the method of
sampling from the clinics are limitations of the study
because obese children often visit the clinics with
physical complaints of psychological origin resulting
from their desire to miss school due to bullying and
withdrawal from sports activities in addition to the
psychological effort associated with dieting and food
deprivation in order to lose weight. The use of a
questionnaire to investigate symptoms of depression is
another limitation because the response to the
questionnaire may be influenced by the socially desirable
answer; therefore, the two groups were compared on the
basis of symptoms, not disease.

CONCLUSIONS

Obesity is a predisposing factor for depression in
children, and the risk of depression in obese children
increases with the severity of obesity. Low
socioeconomic status, low family income, difficult living
conditions, trauma, and a disrupted family situation are
all predisposing factors for early depression and mental
health disorders in obese and normal-weight children.

REFERENCES

1. Rendon-Macias ME, Rosas-Vargas H, Villasis-
Keever MA Perez-Garcia C. Children’s perception
on obesity and quality life: a Mexican survey. BMC
Pediatr, 2014; 14: 131.

2. Kuczmarski R, Ogden C, Grummer-Strawn L,
Flegal K, Guo S, Wei R, et al. CDC growth charts:
United States. Adv Data, 2000; 314: 1-27.
[PubMed] [Google Scholar].

3. Hammersley ML, Okely AD, Batterham MJ, Jones
RA. An internet-based childhood obesity prevention
program (Time2bHealthy) for parents of preschool-
aged children: randomized controlled trial. J Med
Internet  Res., 2019; 21(2): €11964. doi:
10.2196/11964. [PMC free article] [PubMed]
[CrossRef] [Google Scholar].

4. Hong YR, Huo J, Desai R, Cardel M, Deshmukh
AA. Excess costs and economic burden of obesity-
related cancers in the United States. Value Health,
2019; 22(12): 1378-86. [PMC free article] [PubMed]
[Google Scholar].

5. Gingdr NK. Overweight and obesity in children and
adolescents. J Clin Res Pediatr Endocrinol, 2014
Sep; 6(3): 129-43. doi: 10.4274/Jcrpe.1471. PMID:
25241606; PMCID: PMC4293641.

6. Hadjiyannakis S, Ibrahim Q, Li J, et al. Obesity
class versus the Edmonton Obesity Staging System
for Pediatrics to define health risk in childhood
obesity: Results from the CANPWR cross-sectional

www.ejpmr.com | Vol 11, Issue 11, 2024.

ISO 9001:2015 Certified Journal | 580




Diana et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

study. Lancet Child Adolesc Health, 2019; 3:
398-407. [PubMed] [Google Scholar].

Centers for Disease Control Prevention Clinical
Growth Charts, 2017.

Kuczmarski, Robert J. DrPH, RD; Kuczmarski,
Marie Fanelli PhD, RD; Roche, Alex F. MD, PhD,
DSc, FRACP; 2000; CDC Growth Charts.

Birleson P. (1981) The Validity of Depressive
Disorder in Childhood and the Development of a
Self-Rating Scale: A Research Report. J. Child
Psychol. Psychiat, 1981; 22: 73/88.

De Wit L, Luppino F, van Straten A, Penninx B,
Zitman F, Cuijpers P. Depression and obesity: a
meta-analysis of  community-based  studies.
Psychiatry Res; 2010 Jul 30; 178(2): 230-5. doi:
10.1016/j.psychres.2009.04.015. Epub 2010 May
13. PMID: 20462641.

Berk M, Williams LJ, Jacka FN, O’Neil A, Pasco
JA, Moylan S, et al. So depression is an
inflammatory  disease, but where does the
inflammation come from? BMC Med; 2013; 11:
200.

Harbron J, van der Merwe L, Zaahl MG, Kotze MJ,
Senekal M. Fat mass and obesity-associated (FTO)
gene polymorphisms are associated with physical
activity, food intake, eating behaviors, psychological
health, and modeled change in body mass index in
overweight/obese Caucasian adults. Nutrients, 2014;
6(8): 3130-52.

Reeves GM, Postolache TT, Snitker S. Childhood
obesity and depression: connection between these
growing problems in growing children. Int J Child
Health Hum Dev, 2008; 1(2): 103-14.

Puhl RM, King KM. Weight discrimination and
bullying. Best Pract Res Clin Endocrinol Metab,
2013; 27(2): 117-27.

Esposito M, Gallai B, Roccella M, Marotta R,
Lavano F, Lavano SM, Mazzotta G, Bove D,
Sorrentino M, Precenzano F, Carotenuto M. Anxiety
and depression levels in prepubertal obese children:
a case-control study. Neuropsychiatr Dis Treat, 2014
Oct 3; 10: 1897-902. doi: 10.2147/NDT.S69795.
PMID: 25336955; PMCID: PMC420006.

Blanco M, Solano S, Alcantara Al, Parks M, Roman
FJ, Sepulveda AR. Psychological well-being and
weight-related teasing in childhood obesity: a case-
control study. Eat Weight Disord, 2020 Jun; 25(3):
751-759. doi: 10.1007/s40519-019-00683-y. Epub
2019 May 10. PMID: 310770109.

Sahin N, Kirli U. The Relationship Between Peer
Bullying and Anxiety-Depression Levels in Children
With Obesity. Alpha Psychiatry, 2021 Mar 18;
22(2): 94-99. doi: 10.5455/apd.133514. PMID:
36425935; PMCID: PMC9590666.

Hedar M. Mental health during the Syrian crisis:
how Syrians are dealing with the psychological
effects. Int Rev Red Cross, 2017; 99: 92.

Lindberg L, Hagman E, Danielsson P, Marcus C,
Persson M. Anxiety and depression in children and
adolescents with obesity: a nationwide study in

20.

Sweden. BMC Med; 2020 Feb 21; 18(1): 30. doi:
10.1186/s12916-020-1498-z. PMID: 32079538;
PMCID: PMC7033939.

Jahanbin-Amirhandeh E, Hakim-Javadi M, Hosein-
Khanzadeh AA, Hatamian H. Comparison of
anxiety, depression and lifestyle in obese and normal
weight children. Casp J Health Res; 2018; 3(2):
35-40. Google Scholar.

WWW.ejpmr.com

| Vol 11, Issue 11, 2024.

ISO 9001:2015 Certified Journal | 581




