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were categorized as group II.

ABSTRACT

while in group I this correlation was 0.044.

other's metabolism.

INTRODUCTION: Body mass index (BMI) is an important tool for monitoring development in the growing age group.
Thyroid hormone affects body weight through changes in basal metabolic rate (BMR). The increasing prevalence of
deranged BMIin young girls' necessities to rule outthyroid dysfunction.

AIM: The study objective was to analyze the association between BMI and thyroid function in adolescent girls.

Materials and methods: Seventy-five girls of 12-18 years of age group were included in this study. All participants had
undergone anthropometric measurements and serum analysis for thyroid-stimulating hormone (TSH) and T4. Based on
the growth and BMI chart of the Indian Association of Pediatrics (IAP), the participants were categorized into two groups.
Participants with BMI within 25-75 percentiles were categorized as group I and those below 25 and above 75 percentile

RESULTS: The median values of age, weight, and TSH levels were significantly higher in group II participants when
compared with group I.In group II, serum TSH and BMI depicted a highly significant positive correlation (p value = 0.001)

CONCLUSION: Serum TSH was found elevated in participants with BMI derangement. The stronger correlation
between TSH and BMI suggested regarding the inter-relationship between thyroid hormone and BMI and impact of each

INTRODUCTION

The effect of thyroid hormones on body mass index (BMI) has
been studied by various researchers, and it has been
demonstrated that overt thyroid dysfunction affects body
weight., ,The adolescent period is an important stage of
development.Thyroid hormones have a major role during this
stage. During puberty, changes in thyroid functions and an
increase in thyroid volume occur as an adaptation to physical
development and reproductive maturation.Any small
derangement in thyroid hormone profile during this period
will affect the individual's overall growth, especially BMI.4,5
Therefore, this study was aimed to investigate the change in
serum thyroid-stimulating hormone (TSH) and T4 levels with
respect to BMIin adolescent girls.

MATERIALS AND METHODS

It was a cross-sectional study done at the Department of
Biochemistry, at Palghar Maharastra. Seventy-five girls of
12-18 years who had visited the hospital OPD accompanying
along with the patients were included in this study. The study
duration was for a period of 6 months.

Girls with any medical history of disease related to thyroid,
cardiovascular risk, hypertension, diabetes, any chronic
illness, any endocrinopathy, and family history of thyroid
disorder were excluded from the study. The study was
approved by the Institutional Ethics Committee. Written
informed consent from the parents/guardians/legal
representatives of all participants was taken for enrollment
into the study. All participants included in this study were
subjected to a questionnaire for detailed history, complete
clinical examination,and laboratory investigations.

* Height:The height of an individual, participant of the study
was measured, by a stadiometer without shoes.

¢ Weight: The weight of participants was measured by a
digital weighing machine.

¢ BMI:Body mass index was calculated by the formula BMI =
weight in kg/height2 in meter. Body mass index in the
range of 25 to 75 percentiles according to the Indian
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Association of Paediatrics (IAP) was defined as normal
BMI. Those participants with calculated BMI was within
this range were categorized as group I. Individuals below
25 and above 75 percentile were referred to as abnormal
BMI and categorized as group II.

*  Thyroid function test: Thyroid-stimulating hormone and
total T4 were estimated by Cobas e4ll based on
electrochemiluminescence assay (ECLIA).The biological
reference range for serum TSH and T4, according to kit
inserts, was considered to be 0.51-4.3 ((JIU/mL) and
0.76-1.7 (ng/dL),respectively.

Results were statistically analyzed by SPSS 20.0 for Windows.
All the variables were presented as median with interquartile
range (25th percentile to 75th percentile) due to the non-
Gaussian distribution of variables. The Kolmogorov—Smirnov
method was used to test for normality of data distribution.
Mann-Whitney U test was used to compare the results of the
studied groups. The associations between the variables in a
group were analyzed using the Spearman test as a correlation
coefficient (r) and their significance (p value). Results were
considered significant when the p value was <0.05.

RESULTS

The percentage of individuals with abnormal BMI was
42.67%,which included underweight, overweight and obese
girls (Fig. 1). The median values with an interquartile range of
all studied parameters, in all studied groups, are shown in
Table 1.

The box size for TSH between the two groups is dissimilarbut
the median value almost the same as reflected in Figure
2A.The lower quartile is smaller than the upper quartile
showing thedistribution of TSH more toward the subclinical
range in group II.The size of the box is the same in both groups
with an almost equal median for T4 between the two groups
(Fig.2B).

The regression fit line in the scatter plot for TSH and BMI of
group II subjects decoded a strong positive correlation with
|
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serum TSH (p = 0.001) when compared with group I subjects
(p = 0.04) as shown in Table 2, Figs 1 and 2. As depicted in
Figures 5 and 6, serum total T4 depicted an insignificant but
negative correlation with BMIin group Il subjects.

Table 1: The Demographic Data And Laboratory
Parameters Of All Participants InThe Study Groups

Parameters Median (interquartile range)
Age (years) 15 (13-17)
Height (cm) 158.5 (151.8-167.2)
Weight (kg) 49 (42-62)
BMI (kg/m2) 20 (18-23)

TSH (uIU/mL) 2.60 (1.84-3.6)
Total T4 (ng/dL) 10.1 (7.9-11.5)

Table 2: Comparison Of The Demographic Data And
Laboratory Parameters BetweenThe Study Groups

Parameters Im=43) Group II (n |p value
=32)

Age (years) 14 (13-17) 16 (15-18) 0.022*
Height (cm) 157 (152-162) 0.164

Weight (kg) 47 (41-50) 64 (51-70) [<0.001***

BMI (kg/m2) 18 (17-20) 23.5 (22-25) |<0.001%***
TSH (uIU/mL) |2.3 (1.7-3.2) 3.6 (2.2-7.3) [0.005**
Total T4 (ng/dL) [10.4 (7.9-11.6) 9.7 (7.8-11.5)| 0.447

DISCUSSION

The percentage of adolescent girls in the study with
derangedBMI was 42.67% (Fig. 1), which included
underweight, overweight,and obese girls. This finding is
similar to the presence of abnormalweight in 49.31% in the
study by Fox et al.6 The obesity prevalencein India as per the
study conducted by the School of Public Health,London was
published to be nearly 16-20%.7 This difference couldbe due
to the difference in BMI criteria taken into consideration for
the study.

BMI GP
-1
-2

Fig. 1: Scatter plot showing correlation between TSH and BMI in group
I1(r=031, p=004")

A significant increase in weight in comparison to height,
asdepicted in Table 2, implied that changes in BMI could be
due to the change in weight as age increases. The skeletal
weight, muscle mass,and adipose tissue are a prime
contributor to body composition,and changes in these
frequently regulate body weight.8 Amongthese,
fataccumulation has animportant role because girlsin the age
group are under influence of hormone interplay that triggers
physical alterations like an accumulation of fat deposits
around the hip and breasts required for reproductive
maturation.9The statistically significant difference between
age, weight, andTSH levels between the two groups indicated
that with growing age, thyroid hormones have a regulatory
impact on fat metabolism.The strong positive correlation
between serum TSH and BMI and insignificant but negative
correlation of serum T4 with BMI in group II subjects
suggested that any sort of alteration in thyroid hormones may
cause an increase in body weight. Our observation was in
accordance with other studies.5,10-12 Serum TSH is being
used as a primary screening parameter in the clinical setting
to diagnose thyroid-related disorders at the subclinical stage.
|

In the present study, serum TSH value was significantly
different between the groups, and the distribution of TSH in
group II individuals was found to be more in the subclinical
range (Fig. 2A). Nearly 16% of girls in group II had serum TSH
in the subclinical range. This signifies that most of the teenage
girls with altered BMI had compromised. thyroid status (Fig.
2). Studies have been published with data that even unit
change in TSH level can alter the components of fat
metabolismby 3%.13,14
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Fig. 2: Box plot with distribution of TSH and T4 between the groups showing median with interquartile range. Star represents the outliers
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CONCLUSION

The variations of normal thyroid function with differences in
BMImay be due to the changes in resting energy
consumption. Thepositive correlation between TSH and BMI
indicates the regulatoryrole of thyroid hormones on weight
maintenance and vice versa. Gradual weight gain in an
individual should not be overlooked rather thyroid
dysfunction needs to be ruled out.
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