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ABSTRACT

Background

Childhood obesity is rising globally and is now an emerging concern in developing countries like Nepal,
where both undernutrition and overnutrition coexist. Childhood obesity is a strong predictor of adult obesity
and is associated with increased risk of metabolic and cardiovascular complications. Early detection and
management are therefore essential. Body Mass Index (BMI) remains the most feasible tool in clinical
practice to diagnose obesity. The objective of this study is to assess the association of BMI with biochemical
and radiological parameters (TSH, cholesterol, triglycerides, HDL, LDL, vitamin D, calcium, and liver

ultrasonography) in children with obesity.

Methods

A retrospective study from records of children visiting in Endocrine OPD at Kanti Children’s Hospital
from August 2021 to August 2022 with chief complain of increase in weight were included in this study.
Association of BMI with level of TSH, cholesterol, triglyceride, HDL, LDL, vitamin D, calcium and
ultrasonographic changes in liver were observed.

Results

After taking height and weight, BMI was calculated and its association with TSH, cholesterol, triglyceride,
HDL, LDL, vitamin D, calcium level and ultrasonographic changes in liver were seen. There was significant
association between BMI and hypercholesterolemia, hypertriglyceridemia and fatty changes in liver.
However, HDL level was not found to be protective. No association between BMI and TSH, level of LDL,
vitamin D and calcium were found.

Conclusions
Since, childhood obesity is significantly associated with dyslipidemia and fatty liver disease, early identification
and lifestyle-based interventions are critical to prevent long-term morbidity.
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INTRODUCTION

Childhood obesity has emerged as a global epidemic
with doubling of prevalence over the last two decades.
It is important to identify children with overweight
and obesity so that counseling and treatment can be
provided. Body Mass Index (BMI) should be used
for diagnosing obesity after two years of age. It takes
into account the weight and height of the individual.>?
BMI is the ratio between weight in kg and height in
m?2. Body mass index (BMI) correlates well with body
fat and complications in children, however it may
incorrectly diagnose obesity in muscular individuals,
while underestimating adiposity in sedentary children
with reduced muscle mass.*

Normal weight: BMI between 5™ and < 85" percentile
for age and sex, Overweight: BMI >85" to <95%
percentile for age and sex (BMI: <29.9 kg/m?), Obese:
BMI > 95" percentile for age and sex (BMI: 30-34.9
kg/m?), and Severe obesity: BMI >120 percentile of
the 95" percentile (BMI: >35 kg/m?).’

METHODS

This retrospective study was conducted in the
Endocrine  Outpatient Department of Kanti
Children’s Hospital, Kathmandu, from August 2021
to August 2022. Ethical approval was obtained from
the institutional review committee (IRC Protocol
Registration No. 47/2020-021). Records of children
aged >2 years who presented with weight gain were
reviewed. Cases with incomplete data were excluded.
A total of 55 complete records were analyzed.

Anthropometric measurements included weight
measured using a digital scale, and height measured
with a stadiometer. Body Mass Index (BMI) was
calculated and classified according to age and sex-
specific  percentiles. Laboratory investigations

included measurements of thyroid stimulating
hormone (TSH), calcium, vitamin D, total cholesterol,
triglycerides  (TG),  high-density lipoprotein
(HDL), and low-density lipoprotein (LDL) levels.
Additionally, liver ultrasonography was reviewed to
evaluate the presence of fatty changes.

Statistical analysis of data was done using SPSS
version 16. Categorical variables were compared
using Chi-square test, with p-value<0.05 considered
statistically significant. Association between BMI and
serum thyroid stimulating hormone (TSH), calcium,
vitamin D, total cholesterol, triglycerides (TG), high
density lipoprotein (HDL), low density lipoprotein
(LDL), changes in liver were seen. TSH level<4.5
mcg/dl is considered normal.®

The mentioned data in Table 1 were taken as
reference range.” For vitamin D level 30 ng/dl or
more is considered normal, level of 21-29.9 ng/dl is
considered insufficiency, 20 ng/dl or less is considered
deficiency.®

RESULTS

Among 55 children, 36(65.5%) were male and
19(34.5%) were female. Based on BMI, 39(70.9%)
were overweight, 9(16.4%) obese, and 7(12.7%)
severely obese. Vitamin D deficiency was seen in
38(69.1%), and hypocalcemia in 7(12.7%) (Table 2).

Table 3 shows there was significant association
between BMI with hypercholesterolemia, hyper-
triglyceridemia and change in echotexture of liver
in ultrasonography. HDL was not found to be
protective. BMI showed significant association
with hypercholesterolemia (p-value<0.001), hyper-
triglyceridemia (p-value<0.001) and fatty liver
changes on ultrasonography (p-value<0.001). No

Table 1. Reference ranges for biochemical parameters in clinical evaluation. (n=55)

Investigation Normal Level of concern Pathological level
TSH <4.5 mcg/dl >4.6 meg/dl
Total cholesterol <169.9 mg/dl 170-199.9 mg/dl >200 mg/dl
Triglyceride (TG) <89.9 mg/dl 90-129.9 mg/dl >130 mg/dl
Low density lipoprotein (LDL) <89.9 mg/dl 90-129.9 mg/dl >130 mg/dl
High density lipoprotein (HDL) > 45 mg/dl 40-45 mg/dl <40 mg/dl
Calcium >8 mg/dl <7.9 mg/dl
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significant associations were found with TSH, LDL,
HDL, Vitamin D and Calcium (Table 3).

DISCUSSION
Childhood obesity is increasingly recognized as a
major contributor to metabolic syndrome, which

Table 2. Frequency and percentage distribution includes a cluster of risk factors such as insulin
of sex, BMI classification, vitamin D level and resistance, dyslipidemia, hypertension, and fatty
calcium level. (n=55) liver disease. While diagnostic criteria for metabolic
RIS | Erequency (%o) syndrome in children are not standardized due to
Sex age, pubertal stage, and ethnic variations, several
11;/;1;16 ngig studies indicate that obesity in childhood is strongly
BMI classification (kg/m’) linked to early metabolic alterations and increased
cardiovascular risk in adulthood. Our findings
BMI <29.9 39(70.9) L o .
BMI 30-34.9 9(16.4) of s.1gn1ﬁc‘ant associations .betw‘een obesity an.d
BMI =35 7(12.7) dyslipidemia as well as fatty liver disease support this
Vitamin D level (mg/dl) evidence.™?
Vit D >30 6(10.9) Obesity and sub-clinical hypothyroidism are inter-
Vit D 20-29.9 11(20.0) related,!" sub-clinical hypothyroidism is common
Vit D <20 38(69.1) in children with obesity. Obese people with a
Calcimpevelling/gl) normal thyroid gland tend to have activation of the
ga ;29 478(182‘73) hypothalamic-pituitary-thyroid axis with higher
= (87.3) serum TSH and thyroid hormones in serum and
Table 3. Metabolic and radiological hepatic changes as per BMI classification. (n=55)
Body Mass Index (BMI) Total
Parameters <29.9 kg/m? 30-34.9 kg/m? >35 kg/m? n(%) p-value
n(%) n(%) n(%)
TSH<4.5mcg/dl 20(36) 1(1) - 21(38) 0.007
TSH >4.6 meg/dl 19(34) 8(16) 7(12) 34(61) ‘
Vit D >30 mg/dl 5(9) 1(1) - 6(10)
Vit D 20-29.9 mg/dl 8(14) 2(3) 1(1) 11(20) 0.825
Vit D <20 mg/dl 26(47) 6(10) 6(10) 38(69)
Chol<169.9 mg/dl 33(60) 2(3) 4(7) 39(70)
Chol 170-199.9 mg/dl 5(9) - - 5(9) <0.001
Chol >200 mg/dl 1(1) 7(12) 3(5) 11(20)
TG <89.9 mg/dl 24(43) 3(5) 4(7) 31(56)
TG 90-129.9 mg/dl 14(25) - - 14(25) <0.001
TG >130 mg/dl 1(1) 6(10) 3(5) 10(18)
HDL <40 mg/dl 12(21) 4(7) 1(1) 17(30) 043
HDL 40-45 mg/dl 27(49) 5(9) 6(10) 38(69) !
LDL <89.9 mg/dl 15(27) 4(7) 4(7) 23(41)
LDL 90-129.9 mg/dl 13(23) 2(3) 1(1) 16(29) 0.828
LDL >130 mg/dl 11(20) 3(5) 2(3) 16(29)
USG Normal 24(43) 3(5) - 27(49)
USG Grade 1 11(20) 3(5) - 14(25) 0,001
USG Grade 2 3(5) 2(3) - 5(9) '
USG Diffuse 1(1) 1(1) 7(12) 9(16)

Note: thyroid stimulating hormone (TSH), vitamin D (Vit D), cholesterol (Chol), triglycerides (TG), high density
lipoprotein (HDL), low density lipoprotein (LDL), ultrasound sonography (USG).
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leading to sub-clinical hypothyroidism.'*!* TSH level
can be raised in obese children and may not be true
hypothyroidism. Although there is no exact known
cause for elevation of TSH level; it is described
that obese children secrete inflammatory cytokines
resulting in increase level of TSH level. Since raised
TSH level is transient and it normalises after reduction
in weight there is no added benefit in treating sub-
clinical hypothyroidism in obese children, different
studies have showed different results regarding
association between obesity and deranged level of
thyroid hormone, several studies show association
between Obesity and sub-clinical hypothyroidism.!'*!3
While some studies show no significant association
between obesity and sub-clinical hypothyroidism.!!”
A study conducted by Alon et al. obese children
with hyperthyrotropenimia were treated with
thyroid hormone and another group were only
advised for disciplinary management; there was
no significant benefit noted with the use of thyroid
hormone in children with increased BML.'® A study
conducted by Song et al. showed direct association
of obesity with overt hypothyroidism, sub-clinical
hypothyroidism, hasimoto’s thyroiditis and positive
thyroid peroxidase antibody.'’ In this study there is
no significant association between BMI and thyroid
disorder.

A study conducted by Lai et al., showed association
between obesity and hyperlipedimia, *while no
association between obesity and hyperlipidemia
in study conducted by Michael et al.?' This study
demonstrated a significant association between obesity
and both hypercholesterolemia (p-value<0.001) and
hypertriglyceridemia (p-value<0.001). These findings
are consistent with reports from Lai et al., who noted
a strong link between obesity and hyperlipidemia.
Interestingly, HDL was not protective in our study,
which contrasts with its established cardioprotective
role. This may indicate altered lipid metabolism in
obese children, meriting further investigation. No
significant association was observed between BMI
and LDL levels (p-value=0.828). With increase in
BMI fatty changes in liver increases.”> A study
conducted at western Pomerania showed every fourth

child with obesity is at increased risk of fatty liver
2 emphasizing need of ultrasonography in children
with obesity. Ultrasonography revealed that fatty liver
changes were significantly associated with higher
BMI (p-value<0.001). The majority of severely obese
children had diffused fatty liver changes. Given the
operator-dependent variability of ultrasonography,
standardized imaging protocols and further validation
through multicenter studies are necessary.

Vitamin D and calcium deficiency in children with
obesity share common risk factors including poor
diet and inactivity.”* Several studies have shown
association between obesity and decreased level of
calcium and vitamin D**¢ which contradict with our
study results in association with obesity. Vitamin D
deficiency was highly prevalent 69.1% in this study.
However, no statistically significant association
was observed between BMI and vitamin D levels
(p-value=0.825). Similarly, calcium levels showed
no association with BMI (p-value>0.05). These
findings contrast with studies that report reduced
vitamin D and calcium in obese children due to
poor dietary intake, decreased physical activity, and
sequestration of vitamin D in adipose tissue. Our
results suggest that vitamin D deficiency may be a
widespread issue in the general pediatric population
in Nepal, not limited to obesity.

Limitations

As this was a retrospective study, single-center
study with a small sample size, results cannot be
generalized. Prospective multicenter studies with
larger cohorts are needed.

CONCLUSIONS

Childhood obesity in Nepal is associated with
significant metabolic derangements, particularly
dyslipidemia and fatty liver disease, vitamin D
deficiency is common but unrelated to BMI status.
These findings highlight the importance of early
screening and lifestyle interventions in children
with obesity to prevent long-term complications.
Development of national guidelines for diagnosis and
management of pediatric obesity is warranted.
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