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Correlation of serum thyroid stimulating hormone with body
mass index in healthy adults.
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ABSTRACT

Background: Obesity, a chronic disease that is increasing

] ) in prevalence in adults, adolescents and children, is
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. ) now considered a global epidemic. Thyroid dysfunction
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contributes to the pathogenesis of obesity. Many clinical

studies raise the questions of whether thyroid-stimulating
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hormone (TSH) changes in physiological limits is
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associated with obesity and whether there is a link between
adipose tissue and hypothalamo-thyroidal axis. Materials
and Method: This was a cross-sectional study. All
clinically euthyroid patients and healthy volunteer adults
of age 18 to 60 years of either gender were included in the
study. Fasting blood sample was taken for thyroid function
evaluation, which included Free T 3, Free T4 and thyroid
stimulating hormone. Height, weight, waist circumference
and hip circumference were measured. The results were
compared with calculated Body Mass Index (BMI).
Results: 61patients who met the inclusion criteria
were studied. Among 61 patients 16 had subclinical
hypothyroidism, 2 patients had hypothyroidism and 43
were euthyroid. Similarly, 2 underweight patients were
observed, 7 had normal weight, 13were over weight and
39 were obese .The mean TSH according to BMI were 3.8,
4.04, 3.88 and 6.19 respectively. Conclusion: The result
in this study showed that the mean TSH increased as BMI
increased with significant relationship between serum
TSH and BMI (p <0.001).Thus thyroid dysfunction mainly
subclinical hypothyroidism and hypothyroidism could be
found in association with increased body weight .
Keywords: Thyroid Stimulating Hormone, Body Mass
Index , Free T 3, Free T4,
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INTRODUCTION

Thyroid dysfunction is one of major public health issues
among the Nepalese population. It has been estimated
that endocrine disorders is responsible for 0.2% of the
deaths in Nepal, major cause is due to Iodinedeficiency'.
According to WHO more than 190 million suffer from
Todine deficiencydisorder?.
Obesity is an abnormal accumulation of adipose tissue
mass in body. Although viewed as similar to increased
body weight, this always need not be the case—Ilean but
very muscular people may be overweight by numerical
standards without having excess adiposity’. Therefore
Obesity is more effectively explained by assessing its
linkage to morbidity or mortality. Though not a direct
measuring system of adiposity, the most widely used
method to gauge obesity is the body mass index (BMI),
which is equal to weight/height? (in kg/m?). Based on data
of substantial morbidity, a BMI of 25 is mostcommonly
used as a threshold for obesity in both men and women.
For Asians, overweight is a BMI between 23 and 24.9 kg/
m2 and obesity a BMI >25 kg/m2* .
The Nepal Non-Communicable Diseases Risk Factor
Survey, which included 15 of 75 districts and represented
all five administrative regions and three ecological
regions, estimated the prevalence of overweight at about
7% and the prevalence of obesity at around 1.7%°
Relationship between thyroid profile and body mass
measures including body mass index (BMI) has
previously been studied but not well understood.
Most recent studies focusing on this relationship have
conflicting results. Even small changes in TSH levels can
have an effect on BMI profile. There exists a significant
positive association between TSH and BMI in euthyroid
subjects.®

MATERIALS AND METHOD

It was a, Cross-sectional, prospective, hospital based
observational study. Patients admitted in medical ward
or OPD of Bir Hospital or Shree Birendra Hospital
were evaluated from 2013 May to 2016 May. Sixty-one
patients were included in the study. Subjects admitted
and attending outpatient department in hospital during
study period were included in the study after obtaining

informed consent.
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Inclusion criteria
e All clinically Euthyroid Adults age (18-60years)

Exclusion criteria
e Subjects with thyroid diseases, nodules and cancer,
e Subjects not willing to give consent,
e chronic kidney diseases,
e chronic liver diseases, pregnancy, drugs alternating
TSH levels
Data were collected using a structured proforma
covering the relevant details. Subject fulfilling the
inclusion criteria were explained about the nature of the
study and informed written consent were obtained from
those willing to get enrolled. , Body weight (kg) and
height (cm) were measured while subjects wear light
clothing and no shoes.BMI was calculated as weight
divided by squared height (kg/m2).Hip circumference
was measured around the widest portion of buttocks.
Waist circumference wasmeasured at the level of the
umbilicus.The fasting (12 hours) sample of blood was
sent for serum Thyroid function test analysis.
Statistical analysis was done using Microsoft Excel
software and SPSS-21. Result obtained from the study
was discussed with reference to current world literature.
For the purpose of this study a 95% confidence interval

was accepted and a p value <0.05 was taken as significant.

RESULTS
Table 1: Distribution of gender of respondents
Gender Frequency Percent
Male 26 42.6
Female 35 574
Total 61 100

Among the study population, 42.6 percent were male
and 57.4 percent were female.

Table 2: Distribution of age of respondents

Age Frequency Percent
21-30 22 36.1
31-40 14 23.0
41-50 19 31.1
51-60 6.6

61 and above 33

Total 61 100
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The age distribution was as follows; 22 (36.1%), 14
(23.0%), 19(31.1%), 4 (6.6%), and2 (3.3%) in the 21—
30,31—40,41—50,51—60,>61 age grown respectively.
As the shown in the above graph most patients were in
the 21—30 age group and the minimum age was 21
and the maximum age 62 was with a mean of 37.7 and

standard deviation of 11.9

Table 3: Serum TSH and BMI

TSH Frequency
Mini- | Maxi-
BMI Mean SD N
mum | mum
Under weight
3.1 4.5 3.8 0.98 2
(<18kg/m?)
Normal
1.6 12.5 4.04 3.87 7
(18-22.9 kg/m?)
Overweight
0.5 7.4 3.88 1.88 13
(23-24.9 kg/m?)
Obese 08 | s0s | 619 | 771 | 39
(>25 kg/m?) ’ ’ ’ ’

Table 4a: To identify the association between the level
of TSH and BMI.

ANOVAP
Sum of Mean .
Model Df F Sig.
Squares Square
Regression | 533.110 1 |533.110|16.279| .001*
1| Residual 1932.149 | 59 | 32.748
Total 2465.259 | 60
b. Dependent Variable: TSH
a. Predictors: (Constant), BMI
Table 4b: Coefficients®
Unstandardized | Standardized
Coefficients Coefficients t Sig.
Std.
B Error Beta
(Constant) -15.993 | 5.345 -2.992 | .004
BMI 817 | 203 | 465 | 4035 .001

a. Dependent Variable: TSH
Regression Model
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TSH=-15.99 + 0.817 BMI

As value of R? is 0.216, we can conclude that BMI is
responsible for increment of TSH by 21.6 %. One unit
of increment in BMI increases 0.817 of TSH. As p-value
(0.001) is less than level of significance alpha (0.05),
there is significant association between level of TSH and
BML

DISCUSSION

Obesity and its consequences is one of the big problems
in developed countries

and now it is also growing in developing countries
.However, it depends on geographical ,cultural, social
land ethnical factor. It also vary from nations to nations,
and in some country like Nepal with various diversity it
can be influence by multifactorial cause, with significant
morbidity and mortality. The lipid profile is found
to be altered in thyroid dysfunction. Dyslipidemia
causing obesity is one of the modifiable risk factor for
cardiovascular disease.

Among the 61 patients evaluated in this study, 35 (57.4%)
were females and the remaining 26 (42.6 %) were males.
In general, the gender distribution among the patients has
a geographical, social and cultural variation. However,
female preponderance is seen in this study.

Female gender 23 (65.7%) were euthyroid,10 (28.6%)
were subclinical hypothyroid, 2(5.7%) were hypothyroid
and male 20(76.9%) were euthyroid, 6 (23.1%) were
subclinical hypothyroid and nil were hypothyroid. .

In this study female patient (19.6%) were suffering from
thyroid dysfunction which is more than male (9.8 %) out
of total (29.5 %) of overall thyroid dysfunction.

Most patients were in the age group 21—30 years
age group and the minimum age was 21 years and the
maximum age 62 years with a mean of 37.7 and standard
deviation of 11.9 +/-2. Patient with increasing age group
was found to be increased TSH level.

Holowell et al. found that subclinical thyroid disorder
was found to be higher in the age group 40-60 years’.

A Regmi etal. in their study found overall thyroid
dysfunction was detected in 25.7% of the study
population with the higher prevalence among females®.
Similarly Instudy done by Raj kumar yadav etal .found the
prevalence of thyroid dysfunction 17.42%. Females had
more thyroid dysfunction than the males. Hypothyroidism
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(2.26%) and subclinical hypothyroidism (10.50%) had
higher prevalence compared to hyperthyroidism (1.59%)
and subclinical hyperthyroidism (3.05%) in the western
region of Nepal.’

These study are consistent with this study .However, a
different result was observed by Baral N et al, where
they reported equal prevalence of thyroid dysfunction in
males and females.'’

Patients in the study presented with nonspecific
symptoms and the most common presenting symptom
was Fatigability, which was found in 27(44.3 %) patients.
This was followed by the anxiety, weight gain, edema,
dyspnea cold intolerance and heat intolerance which was
found in 10 (16.4%), 10 (16.4%), 9 (14.8 %), 7 (11.5%)
, and 5 (8.2% ) of the patients respectively.

Trivalle C et al. study found the clinical features of
thyroid disorders tend to be nonspecific and fewer in
elderly compared to younger patients and the symptoms
are often confused with normal ageing process and
coexisting diseases'' .This may sometime can cause
greater number of elderly patients being undiagnosed.
In this study , BMI of Underweight(<18kg/m2) had
Mean TSH level 3.8 and standard deviation of 0.98 ,for
Normal(18-22.9 kg/m2) had Mean TSH level of 4.04
and standard deviation of 3.87.in Overweight(23-24.9
kg/m2) had Mean TSH level of 3.88 and standard
deviation of 1.88 Obese(>25 kg/m2) ) had Mean TSH
level of 6.19 and standard deviation of 7.71. As value of
R?is 0.216, we can conclude that BMI is responsible for
increment of TSH by 21.6 %. One unit of increment in
BMI increases 0.817 of TSH. As p-value (0.001) is less
than level of significance alpha (0.05), there is significant
association between level of TSH and BMI.

The above finding revealed that with increasing the TSH
level there is significantly increasing trend of BMI. The
finding is similar as compared to other study, and this
study also revealed that obesity is related with TSH
level however cannot conclude that obesity is due to
hypothyroidism, since there are many confounders.
Several studies suggest that the association between
serum TSH and body weight may be influenced by
hormonal signals from adipose tissue such as leptin'2. Our
study did not measure leptin or any of the other putative
adipokines to determine if varying concentrations of
these hormones affected regulation of thyroid hormones.
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A study done in India by Amrita Solanki et al.bout the
relationship between different BMI groups and serum
TSH found as the BMI increased mean value of serum
TSH also increased. The plausibility of association
between TSH and BMI could be due to TSHdirectly
stimulating preadipocyte differentiation and, resulting
in adipogenesis’>.Knudsen et al., reported a positive
association between BMI and serum TSH concentrations
(P <0.001) and also showed that thyroid function was
correlated to increased weight over 5 years .Researchers
found a higher odds ratio for obesity with serum TSH
above 3.6 mU/L, and a significant odds ratio of 2.1 was
found when comparing serum TSH >3.6 mU/L to serum
TSH of 1.0 — 1.99 mU/L ."*Svare et al., found that for
each unit (mU/L) increase in TSH concentration among
women, weight increased 0.9 kg and BMI increased 0.3
kg/m?, 13

CONCLUSION

As the present study was a hospital-based study, it
may not represent the whole population. Significantly
Positive correlation was observed between patients with
high serum TSH and higher BMI (including both over
weight and obese) than euthyroid subjects(P<0.001).
The above finding revealed that obesity is related with
TSH level however cannot conclude that obesity is due
to hypothyroidism, since there are many confounders.
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