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EVALUATION OF THYROID FUNCTION TEST IN OBESE PATIENTS
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ABSTRACT

Objective: To evaluate thyroid function in 20-50 aged obese people. 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 obese people. Influence on thyroid hormone synthesis has been 
proposed.

Methods: Thyroid function test was done for 30 obese and 30 nonobese people, and their thyroid-stimulating hormone (TSH) levels were compared.

Results: Using paired t-test, we found that there is a statistically significant difference between TSH levels in obese and nonobese people at p<0.001.
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INTRODUCTION

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 [2]. In recent studies, people 
who were thin at birth and then showed rapid childhood growth had 
the greatest risk for diseases in adulthood [3,4]. The etiology or cause 
of obesity is an imbalance between the energy ingested in food and the 
energy expended [5].

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 [6].

Long before the definition of the metabolic syndrome, alterations in 
thyroid function were reported in obese patients. 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 [7,8]. An important cause of obesity is said to be 
hormonal imbalance as in hypothyroidism (underactive thyroid gland). 
Since obesity is related to hormonal imbalance, in this study, the levels 
of thyroid hormones in obese patients have been studied to find out the 
relation between them both.

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 

rate. 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 [9]. 
In rat brain, the levels if thyroid receptor-B messenger RNA increased 
40-folds from 19 days of gestation to 10 days after birth, a period that 
coincides with T3-regulated developmental changes in the brain [10]. 
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 [11]. Disorders of the thyroid gland are among the most 
common endocrine problems [12]. 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 [13]. During the process of development, apoptosis and 
cellular proliferation are balanced by this multihormonal mechanism, 
the major actor of which is triiodothyronine (T3) [14]. 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 [15]. 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, 
goiter, 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.

In this study, we aim to find out the relation between obesity and 
thyroid. For this, a thyroid function test is done. It is a collective term 
for blood test used to check the function of thyroid [16]. A  thyroid 
function test panel includes thyroid hormones such as TSH, thyroxine, 
and triiodothyronine (T3). Studies on thyroid hormone in obese adults 
are inconsistent [17]. Long-term changes in thyroid hormones caused 
by a reduction in weight have not been studied in depth [18]. Thus, in 
this study, we aim to find out the relation between obesity and thyroid. 
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For this, a thyroid function test is done. It is a collective term for blood 
test used to check the function of thyroid [16].

METHODS

The reports of thyroid levels of 60  patients were collected from a 
private clinic, Chennai.

For this study, 30 obese and 30 nonobese people were chosen falling 
between the age group of 20-50  years. The patients whose BMI was 
25  and above was considered obese and those, whose BMI was <25, 
was taken into the nonobese category. A thyroid function test was done, 
and the TSH levels were recorded in obese and nonobese people.

RESULTS

Using paired t-test, we found that there is a statistically significant 
difference between TSH levels in obese and nonobese people at p<0.001.

DISCUSSION

From this study, it is clear that there is a highly significant relationship 
(p<0.00) between TSH levels and BMI (Fig. 1 and Table 1). It was found 
when the BMI levels where 30 or more the TSH levels were significantly 
high on comparison with the TSH level in patients with BMI <18.55 
(Table 2). Obesity leads to multiple metabolic disorders that increase 
the mortality and morbidity risk in adulthood [19-21]. Since obesity is 
of great concern in today’s world, it is very necessary to know about the 
factors affecting obesity. In a study done by Silvia Longhi and Giorgio 
Radetti, it was described that thyroid test was often being altered in 
obese children but was unclear if it was the cause or the consequence of 
fat excess [22]. Body composition and thyroid hormones appear to be 
closely related since the latter is known to be involved in the regulation 

CONCLUSION

This study concludes that there is a highly significant relationship 
between BMI and thyroid levels. From the results, it was clear that BMI 
and TSH are proportional that is more the BMI, more is the thyroid level.

Fig. 1: This graph depicts the relation between body mass index 
and thyroid-stimulating hormone

Table 1: It shows the mean, standard deviation, and p value of 
obese and nonobese group

Group Mean Standard deviation p
Obese 4.00673 2.169642 0.00
Nonobese 2.25033 1.309327 0.00
p<0.00

Table 2: It shows the BMI description and respective average TSH

BMI BMI descripton Number of patients Sum of TSH uUI/mL Average TSH uUI/mL
<18.5 Under weight 1 0.955 0.955
18‑25 Normal weight 14 27.406 1.958
25‑30 Over weight 15 39.149 2.61
≥30 Obese 30 120.142 4.005
Total 60
BMI: Body mass index, TSH: Thyroid‑stimulating hormone

of basal metabolism and thermogenesis, playing an important role in 
lipid and glucose metabolism, food intake, and fat oxidation [18,12]. 
Some studies have also reported that there is an inverse correlation 
between free thyroxine (fT4) values and BMI, even when fT4 values 
remain in the normal range [23]. In various studies on adult obese 
individuals, thyroid hormone and TSH concentrations have been 
described as normal, elevated, or reduced, compared to a control 
group [18,24-29]. In a study carried on by Strata et al., it appeared 
that thyroid function was normal in obesity [30]. A relationship has 
been found between body weight and thyroid disease; the study was, 
however, based on self-reported thyroid dysfunction, and data were 
from a highly selected cohort of weight-conscious women [31]. While in 
another study, which included 85-year-old subjects, an association was 
found between thyroid function and BMI [32]. In a cross-sectional study 
carried on, it was found a higher BMI among women with subclinical 
hypothyroidism of borderline statistical significance, but the opposite 
association was found among men [33]. While in a study carried on by 
Krotkiewski, the results showed an established association between 
overt thyroid dysfunction and weight changes because weight loss is 
a relatively constant phenomenon in hyperthyroidism [34]. Similarly, a 
positive association between BMI and category of serum TSH (p=0.001) 
was observed in the study done by Nils et al. [35]. In the study done 
by Reinche and Andler, it was reported that obese children had 
serum concentrations of thyroid hormones (TSH, T3, T4) on average 
above those of the children of normal weight [23]. A moderate rise in 
total TSH concentrations of obese children has also been shown in a 
number of other studies [36-39]. The cause of the increased thyroid 
hormone concentrations in obesity is unclear [23]. Increased thyroid 
hormone concentrations could point to hormone resistance, similar 
to insulin resistance in obesity [36]. In support of this theory is the 
fact that in obesity, T3 receptors are decreased [40], and the negative 
feedback between TSH and the peripheral thyroid hormones (T3, 
T4) is decreased, as both TSH and the peripheral thyroid hormones 
are increased in obesity [23]. As the thyroid hormones, especially 
T3, regulate both the resting metabolic rate and thermogenesis and 
lead to lipolysis [36,41,42]. Changes in thyroid hormones could 
also point to an adaptation process in obesity [23]. Production of 
TSH is also regulated by transmitters and hormones which regulate 
body weight and satiation, such as neuropeptide Y, α melanocyte-
stimulating hormone, and the agouti-related peptide innervating 
hypophysiotropic TRH neurons [43]. Variations in thyroid function are 
seen between individuals also within the normal range, documented 
by relatively small individual variation in serum levels of thyroid 
hormones and TSH between measurements in the same individual 
compared with variations between individuals [44]. Such differences 
in individual thyroid function are caused by a combination of genetic 
and environmental factors [45]. Calorie reduction, increased physical 
activity, and behavior therapy are recommended as the first line 
treatment for obesity with consideration of pharmacological therapies 
as a secondary alternative [46]. In summary, an increased TSH level 
in found in obese patients. There is no necessity for treatment of the 
increased thyroid hormones. A normal energy diet induces a long-term 
decrease in the peripheral thyroid hormones as opposed to TSH [23].
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