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ABSTRACT 

 

 Aim :  

The aim of the study is to calculate the BMI in hypothyroid and hyperthyroid patients.  

 

Objective :  

To calculate the BMI in hypothyroid and hyperthyroid patients and to correlate the values of BMI in hypothyroid 

and hyperthyroid patients. 

 

Background :  

Body Mass Index is a measure of body fat based on height and weight that applies to adult and children. A 

possible role of thyroid hormones in regulating adipose tissue metabolism in humans has been pro- posed with 

growing interest. Thyroid is off two types : hyperthyroid and hypothyroid. Hyperthyroidism is increase in 

thyroxin level and decrease in TSH . Clinical hyperthyroidism causes an increase in BMI . Hypothyroidism is 

decrease in thyroxin level and increase in TSH . Clinical hypothyroidism causes decrease in BMI. Thus, slight 

differences within the normal thyroid function may have important implications for regulation of body weight 

and the prevalence of obesity .  

 

Reason : To know how thyroid level affects BMI in thyroid patients . 

 

Keywords: BMI, hyperthyroid, hypothyroid,adipose tissue. 

 

INTRODUCTION 

As obesity is a widespread problem today, knowledge about the factors affecting or influencing it is important. 

Little is known about the changes in thyroid function in obese people. Influence on thyroid hormone synthesis 

has been proposed. Thyroid function has been often described as altered in obese children; however, it is not 

clear whether the altered thyroid function is the cause or the consequence of fat excess. 
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Long before the definition of the metabolic syndrome, alterations in thyroid function were reported in obese 

patients. Thyroid is a large ductless gland in the neck which secretes hormones regulating growth and 

development through rate of metabolism. Thyroid hormones play critical roles in differentiation, growth, and 

metabolism. Thyroid hormone is required for normal function of nearly all tissues, with major effects on oxygen 

consumption and metabolic. Obesity is a leading preventable cause of death worldwide, with increasing rates 

in adults and children. It is a condition in which excess body fat has accumulated to the extent that it may have 

a negative effect on health leading to a reduced life expectancy and increased health problems. Body mass index 

(BMI) is a very relevant parameter to decide if a person is obese. The BMI is defined as the body mass divided 

by the square of the body height. In some countries, people are considered obese when the BMI exceeds 30 

kg/m2. A BMI of <18.5 is considered underweight while BMI≥30 is considered obese as established by WHO 

[1]. Some studies show that there is a relation between small size at birth and obesity, and this may contribute 

to the pathogens underlying the fetal origins hypothesis. In recent studies, people who were thin at birth and 

then showed rapid childhood growth had the greatest risk for diseases in adulthood. The etiology or cause of 

obesity is an imbalance between the energy ingested in food and the energy expended. The thyroid hormone 

binds on to the receptor that is ligand- regulatable transcription factors. Thyroid hormone synthesis and secretion 

is exquisitely regulated by a negative-feedback system that involves the hypothalamus, pituitary, and the thyroid 

gland. Thyroid- stimulating hormone (TSH) is the primary regulator of thyroid hormone. Thyroid hormone has 

many effects on the heart and vascular system. Many of the clinical manifestations of hyperthyroidism are due 

to the inability of thyroid hormone to alter cardiovascular hemodynamics. The thyroid hormone-induced 

increase in thermogenesis is explained, among other things, by an increased need for adenosine triphosphate 

(ATP) due to increased activity in most cells and reduced efficiency of ATP synthesis. Disorders of the thyroid 

gland are among the most common endocrine problems. Thyroid hormone status affects the functioning renal 

mass (measured as the kidney to body mass ratio), with hypothyroidism reducing this ratio and hyperthyroidism 

increasing it. During the process of development, apoptosis and cellular proliferation are balanced by this multi 

hormonal mechanism, the major actor of which is triiodothyronine (T3). Some studies show that 

triiodothyronine controls metabolic and energy homeostasis, and this influences body weight and TSH via 

receptors in fat tissues inducing differentiation of preadipocytes to adipocytes and expansion of adipose tissue. 

The thyroid hormone, thyroxine promotes protein synthesis and growth and also helps to regulate the body’s 

metabolism. Thyroxine forms by combining the amino acid tyrosine with iodine. Some common thyroid 

disorders include Graves’ disease, goitre, Hashimoto’s disease, and thyroid nodules. Most of these occur due to 

problems in the thyroid gland. It is necessary to prevent the factors influencing these disorders as thyroid 

hormones regulate a lot of functions in our body. Thus, information about thyroid gland and its hormones is of 

at most importance. 

 

The thyroid is the principal endocrine gland that regulates body functions, growth and metabolism. Amongst 

all the endocrine disorders, thyroid diseases are the most common glandular disorder [2]. Good metabolism 

leads to good BMI. BMI is a measure of body fat based on height and weight that applies to adult and children. 

Thyroid is off two types : Hyperthyroid and Hypothyroid. Hyperthyroidism is increase in thyroxin level and 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                                  www.jetir.org (ISSN-2349-5162) 

JETIR1908212 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 383 
 

decrease  in TSH. Clinical hyperthyroidism causes an decrease in BMI. Hypothyroidism is decrease in thyroxin 

level and increase in TSH . Clinical hypothyroidism causes increase in BMI. Thus, slight differences within the 

normal thyroid function may have important implications for regulation of body weight and the prevalence of 

obesity . 

 

Body composition and thyroid hormones appear to be closely related since the latter is known to be involved in 

the regulation of basal metabolism and thermogenesis, playing an important role in lipid and glucose 

metabolism, food intake and fat oxidation [3,4]. An important cause of obesity is said to be hormonal imbalance 

as in hypothyroidism  ( under active thyroid gland ). Since obesity is related to hormonal imbalance, in this 

study, the levels of thyroid hormones in thyroid  patients have been studied to find out the relation between BMI 

and thyroid. The present study aims at the detection of correlation between the thyroid and the fluctuations of 

BMI and its parameters (weight and height). 

 

 

 

 

MATERIALS AND METHODS  

This  cross-sectional study was conducted at Saveetha medical college. All age groups were included in the 

study. A total of 100 patients were considered in the study. Both male and female patients suffering from 

Hyperthyroidism and Hypothyroidism were included. The results were calculated based on the BMI of the 

patients. 

a.  Height: Height of an individual was measured , without having shoes [5]. 

b.  Weight: Weight of  the participant  was measured  by digital  weight machine [6]. 

c.  BMI: BMI of a person is defined as  the weight of the person in kilogram  divided by the square of 

the height in meter. Normal BMI was said to be between 18.5-24.99 kg/m2. People ≥25kg/m2 referred 

overweight [7]. 

d.  Thyroid function  test: TSH, FT4 and  T3 were estimated. 

Normal  range of thyroid tests was TSH  -  0.39-6.16  (µIU/ml), free T4 -  0.8-2.0 (ng/dl) and T3 - 0.52-

1.85 (ng/ml). Patients with TSH levels >6.2  (µIU/ml) with normal FT4  and T3  values[8]. 
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RESULT 

 

               Graph 1: Relation between thyroid and BMI  

Among 62 hyperthyroid patients 59 had decrease in BMI and 3 had increase in BMI. Among 38 hypothyroid 

patients , all the hypothyroid patients had increase in BMI ( graph 1 ).             

 

DISCUSSION 

 

A sample of 100 patients were taken in the study. Out of 100 patients 62 patients had hyperthyroidism and 38 

had hypothyroidism. Among 62 hyperthyroidism patients ,59 had decrease in BMI i,e decrease in weight and 3 

had increase in BMI whereas 38 hypothyroidism patients had increase in BMI i,e increase in body weight. 

Fatourechi V et al also states that Clinical hypothyroidism causes an increase in body weight, while 

hyperthyroidism reduces it [8]. Body consumption and thyroid hormones appears to be closely related since the 

latter is known to be involved in the regulation of basal metabolism and thermogenesis , playing a role in lipid 

and glucose metabolism , food intake and fat oxidation. The relationship between BMI and variations in thyroid 

function could be explained by the process of thermogenesis.Thyroid hormones increase thermogenesis through 

an increase in cellular activity to produce ATP[10].  

 

The correlation between TSH and BMI could be mediated by leptin produced by adipose tissue. Leptin 

physiologically regulates energy homeostasis by making the central nervous system aware of its adipose tissue 

reserves. It modulates the neuroendocrine and behaviour responses to overfeeding, thereby controlling the 

amount of food consumed and energy expenditure. Leptin is also an important  regulator of the hypothalamic- 

pituitary-thyroid axis  by regulation of TRH gene expression in the paraventricular nucleus, and TSH in turn 

will stimulate leptin secretion by human adipose tissue[11]. Leptin also affects thyroid deiodinase activities 

with activation of T4 to T3 conversion[12,13]. All the foregoing data support the concept of an inverse 

relationship between thyroid hormone and leptin. Factors secreted or stimulated by adipose tissue, with a 

detrimental effect directly on the thyroid, might be the cause of the result of our study. 
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An elevated serum concentration of TSH, suggesting subclinical hypothyroidism, was frequently reported in 

human obesity. Several investigations, mostly represented by cross-sectional population studies, demonstrated 

a correlation between serum levels of TSH and BMI. These data suggested that thyroid function (even within 

the normal range) could be one of several factors contributing to determining body weight in the general 

population . A recently published study by Marzullo et al [14] supported this concept by suggesting that obesity 

is a risk factor for thyroid autoimmunity, thus establishing a link between the main cause of acquired thyroid 

failure and obesity 

In order to Increase energy consumption, thyroid hormones have been administered for the treatment of obesity 

with little success. The increase of the dosage for the achievement of the maximal desired effects led to side 

effects, and thus it was abandoned[15].  Some studies show that triiodothyronine control metabolic and energy 

homeostasis  and this influences body weight and TSH vis receptors in fat tissues including differentiation of 

preadipocytes to adipocytes and expansion of adipose tissue[16]. 

 

CONCLUSION   

It is important to note that the increased prevalence of obesity worldwide may further confound the definition 

of the normal TSH range in population. More research is necessary to determine whether mild thyroid hormone 

deficiency and the consequent mild TSH increase, i.e. to the upper limit of the reference range, are involved in 

the development of obesity. Moreover, studies are required to establish the potential role of high leptin levels 

produced by adipose tissue in increasing susceptibility to thyroid autoimmunity, which in turn entails a high 

risk of developing subclinical or overt hypothyroidism. Thyroid disorders are accompanied by differences in 

BMI due to the changes in the metabolic rate. The possible implications of the slight differences in thyroid 

function (without reaching overt thyroid dysfunction) for the risk of gaining weight and developing overweight 

or obesity and losing weight have high actuality with the present worldwide epidemic of obesity and 

complications associated with obesity.Further multi-centric and large studies are required for a general 

assumption of the correlation between obesity and variations of normal thyroid function with more focused 

approach on the mechanistic aspects[17]. 
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