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Abstract

Introduction : The endocrine system is evaluated primarily byaseing hormone concentrations, thereby arming the
clinician with valuable diagnostic information. Toyd Hormones which increase the basal metabolte wnd
thermogenesis have been reported to be one oftepgulating factors because alterations of tllystatus might lead
to compensatory changes in circulatory lepfirm: The aim of this study was to find the correlatafrfSerum TSH with
BMI in patients with thyroid disorder (hypothyrogsh and hyperthyroidismMaterial & Methods: 30 diagnosed cases
of thyroid disorders out of which 20 were of hypgthidism and 10 were of hyperthyroidism and 30 thgatontrols
were recruited in our study. Serum TSH levels vemtimated in both cases and controls using ELISthate BMI was
calculated using QUETLET’S index as body weight)(#iyided by height squared ginResults In our study we found
a significant (p=<0.001) positive correlation (r504) of TSH with BMI in hypothyroid patients whese@a non
significant (p=.551) positive correlation (r=.228&s found in hyperthyroid patientSonclusion Even small changes in
the TSH levels can have an effect on BMI profite hiypothyroid patients there is increase in wegghincrease in BMI
and also increase in TSH. On the other hand in tiyp®id individuals there is loss of weight so dexse in BMI and
also decrease in TSH. But further large scale idatequired to confirm our findings.
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Introduction

The thyroid gland produces two related hormones,
thyroxine (T;) and triidothyronine (J). Acting through
nuclear receptors, these hormones play a critaelin
cell differentiation during development and help
maintain thermogenic and metabolic homeostasikén t
adult [1]. The BMI is an attempt to quantify the @umt

of tissue mass(muscle, fat and bone) in an indalidu
and then categorize that person as underweightyaior
weight, overweight, or obese based on that valje [2
Among Asian adults, a BMI value 0£23.0 is
considered as obese, as per WHO experts [3].

Overt thyroid dysfunction affects body weight. Gt
hypothyroidism causes an increase in body weight,

while hyperthyroidism reduces it .Moreover, the
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disorders of the thyroid function may be primargda
the BMI changes may be secondary or vice versa.
During a progressive impairment of thyroid function
the levels of TSH and thyroid hormones change until
clinical hypothyroidism is presented [4]. The cdation
between TSH and BMI could be mediated by leptin
produced by adipose tissue [5, 6]. In subclinical
hypothyroidism, for example, altered thyroid fuocti
with normal feedback regulation (&t the lower limit

of normal range and increased TSH albeit within
normal range) may be the primary event that induces
alterations in energy expenditure with subsequent
increase in BMI and weight [7, 8]. Both subclinieadd
overt hypothyroidism are frequently associated with
weight gain, decreased thermogenesis and metabolic
rate [9, 10]. The mild thyroid dysfunction is lirkeo
significant changes in body weight and likely regenats

a risk factor for overweight and obesity [11].
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Aim of the study

To study the correlation of serum thyroid stimulgti
hormone with body mass index in patients of thyroid
disorders.

Materials and Methods

The present study was conducted in Department of
Biochemistry at Govt. Medical College, Patiala dh 3
diagnosed cases of thyroid disorder (out of whiéh 2
were of hypothyroidism and 10 were of
hyperthyroidism) referred by Department of Medigine
Rajindra Hospital, Patiala from October, 2011 toyMa
2012. For comparison 30 age and gender matched
healthy individuals constituted the control group.
Patients with history of any drug intake, histofyany
infection/iliness, pregnant females, diabetic patie
cancer including thyroid cancer were excluded ftom
study. Informed consent of all subjects and dedaile
history were taken at the beginning of the studgstifg

Results
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venous blood samples were collected under all msept
conditions, and subsequently, Serum TSH levele we
estimated in both cases and controls by ELISA metho
using ERBA Thyrokit [12]. Weight (kg) and height Ym
was measured while the subjects were barefoot and
wearing light clothes. Further, BODY MASS INDEX
(BMI) was calculated using Quetlet's Index [13].

BMmI = Weight(kg)
Height(m)?

Statistical Analysis: Statistical analysis was performed
using Statistical Package for Social Sciences ($PSS
Means and Standard Deviations (SD) were calculated
for all parameters. The independent santgiest was
used to compare the means of different variabldbhen
two groups. In addition, the Pearson correlation
coefficient ¢) was used for correlation analysis. P value
<0.05 was considered significant.

The mean age in the present study was 42.2+1588.y®ut of 30 patients there were 24 females am#lé patients.
The patients had duration of illness between 6 heotd 4 years. Serum TSH (Table 1l) and BMI (Tdbkas measured
in both study and control group. In our study wano a significant (p=<0.001) positive correlatior(.514) of TSH
with BMI in hypothyroid patients whereas a non #igant (p=.551) but positive correlation (r=.21®%js found in

hyperthyroid patients (Table III).

Table I: Comparison of Body Mass Index in Cases an@ontrols.

Parameter Group No. of patients Range Mean +SD
Hypothyroid 20 17.62-32.0 27.07+4.04
BMI (kg/m?) Hyperthyroid 10 17.36-27.75 19.61+3.53
Control 30 17.9-32.0 23.58+3.68
Table II: Comparison of Thyroid Stimulating Hormone (TSH) in Cases and Controls.
Parameter Group No. of patients Range Mean +SD
Hypothyroid 20 3.99-44.6 12.93+10.42
TSH @lU/ml) Hyperthyroid 10 0.09-0.41 0.25+0.10
Control 30 0.6-4.2 2.83+1.04
Table-1ll: Correlation of BMI and TSH in Cases and Controls.
Correlation Group r P Significance
Hypothyroid 0.693 0.001 S
Serum TSH and | Hyperthyroid 0.215 0.551 NS
BMI Control 0.232 0.217 NS
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Scatterplot of BMI values against TSH values in
hypothyroid patients
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Discussion

Mean age for the study group was 42.2+15.30 yeads a
for control group was 36.07+14.24 years. There m@s
significant difference in the mean age of patiemt®ng
the two groups. Yoshida et al (1998) observed tham
age of 38.4+1.8 years in his study [14]. Tene Peted
(2004) found the mean age of 35 years in his sfufly

In this study there were 24 females and 6 males and
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male: female ratio was 1:4. Zimmermann Belsinglet a
(1998) had a similar type of sex distribution amdnmg
patients i.e. 2 males and 8 females [16].

In this study we found a significant (p=<0.001) itie

correlation(r=0.514) of TSH with BMI in hypothyroid
patients whereas a non significant (p=.551) buttives
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correlation (r=.215) was found in hyperthyroid pats.
Solanki et al reported that the level of TSH isteui
higher in obese patients and it increases as BMI
increases [17]. Velivela et al supported this sttiabt
the prevelance of subclinical hypothyroidism ishgg

in females and increased with BMI [18]. Milionisdcan
Milionis reported that thyroid disorder associateith

the influence of various environmental factors can
increase body weight and leads to obesity fAza M.
Abdu-Allah et al studied the patients with thyroid
dysfunction. BMI was calculated. A higher BMI was
found in the hypothyroid group compared with the
hyperthyroid group [19].Nagila et al studied the
correlation between serum TSH level and lipid peofi
in patients of varying degrees of obesity depending
the body mass index (BMI). As the lipid profile is
deranged with higher BMI, it imparts resistant t8H

in peripheral tissue further aggravating the thyroi
problem [3].lacobellis et akvaluated thyroid function
and its possible relationship with body mass index
(BMI), TSH and BMI were positively related [20].
Pinkney et al investigated the relationships of Ti&H
18 patients with newly diagnosed hyperthyroidisia, 2
patients with newly diagnosed primary hypothyraialis
and 32 lean (body mass index [BMI] < 30 kdfrand

37 obese (BMI > 30kg/fi euthyroid subjects. BMI did
not change significantly in the hypothyroid subgect
[21].

The causal relationship between BMI and variations
thyroid function could be explained by the proce$s
thermogenesis. Thyroid hormones increase
thermogenesis through an increase in increase in
cellular activity to produce ATP [22].

Conclusion

From our study it is concluded that variationshigroid
functions are associated with differences in BMhisT
may be due to changes in resting energy consumption
The high incidence of the pathological disorders in
thyroid function combined with strong influence of
various environmental factors can increase weigldt a
may lead to obesity. But large scale studies are
definitely required to confirm the relationship tife
two parameters.

Abbreviations

ATP-Adenosine Triphosphate, BMI - Body Mass Index,
ELISA - Enzyme Linked Immunosorbent Assay, NS-
Non Significant, TSH - Thyroid Stimulating Hormone,
WHO -World Health Organization.
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