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Abstract 

Introduction: The worldwide prevalence of meta-

bolic syndrome in the adult population is on the rise 

and Bangladesh is not an exception. Metabolic 

syndrome is defined by a constellation of interconne-

cted physiological, biochemical, clinical, and meta-

bolic factors that directly increases the risk of 

cardiovascular disease, type 2 diabetes mellitus, and 

all causes of mortality.  

 

Objective: To determine the association of subcl-

inical hypothyroidism with metabolic syndrome.   

 

Materials and methods: The present case-control 

study was conducted in the department of Internal 

Medicine, Rangpur Medical College Hospital, Rang-

pur, Bangladesh from January 2008 to December 

2008. Patients of metabolic syndrome were 

considered as case, while apparently healthy indivi-

duals (having no hypertension, central obesity or 

dyslipidaemia) were taken as control. Metabolic 

syndrome was defined as having at least three criteria 

out of five criteria, as recommended by NCEP: 

ATPIII Diagnostic Criteria for Metabolic Syndrome, 

while subclinical hypothyroidism was defined, when 

TSH ranges from 4-20 mU/L with normal FT3 and 

FT4. Cases were selected from patients attending 

indoor and outdoor of Medicine Department of 

RMCH during the study period, while friends and 

relatives of cases of similar age and sex were selected  
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as control.   

 

Results: In the present study out of 70 cases 

48(68.6%) had central obesity (waist circumference > 

90 cm for male and > 80 cm for female), 57(81.4%) 

had raised triglycerides (TG ≥ 150 mg/dl), 61(87.1%) 

had raised blood pressure (≥130/85), 59(84.3%) had 

hyperglycemia (fasting blood glucose ≥ 100 mg/dl) 

and only 11(15.7%) had reduced HDL (<40 mg/dl for 

male and <50 mg/dl for female) three factors, namely 

subclinical hypothyroidism,BMI and socioeconomic 

status were observed to be significantly associated 

with metabolic syndrome in univariate analysis.  

After adjustment by binary logistic regression 

analysis, all these three variables remained to be 

significantly associated with metabolic syndrome 

with risk of having the condition being 2.3(95% CI = 

0.9–5.8) times more in patients with subclinical 

hypothyroidism, 2.3(95% CI = 1.4–8.1) times higher 

in overweight/obese individuals and 2.8(95% CI = 

1.3–5.8) times higher in affluent socioeconomic class 

(p=0.038, p=0.007 and p=0.006 respectively). 

 

Conclusion: The study found that factors, namely 

subclinical hypothyroidism, BMI and socioeconomic 

status to be significantly associated with metabolic 

syndrome in univariate analysis. After adjustment by 

binary logistic regression analyses, patients of 

metabolic syndrome carry more than 2.7-fold higher 

risk of having subclinical hypothyroidism. 

 

Keywords: Subclinical Hypothyroidism; Metabolic 

Syndrome; BMI; Risk Factor 

 

1. Introduction 

The worldwide prevalence of metabolic syndrome in 

the adult population is on the rise and Bangladesh is 

not an exception [1]. Metabolic syndrome is defined 

by a constellation of interconnected physiological, 

biochemical, clinical, and metabolic factors that 

directly increases the risk of cardiovascular disease, 

type 2 diabetes mellitus, and all causes of mortality. 

Insulin resistance, visceral adiposity, atherogenic 

dyslipidemia, endothelial dysfunction, genetic susce-

ptibility, elevated blood pressure, hypercoagulable 

state, and chronic stress are the several factors which 

constitute the syndrome [2]. Metabolic syndrome is 

now considered as global epidemic [3]. Current 

estimates revealing that about 20-30% of adult 

population worldwide affected by this syndrome [4]. 

The prevalence of metabolic syndrome has increased 

greatly not only in industrialized nations[5], but also 

in developing countries as well [6]. In some popul-

ations or segments of the population, the prevalence 

is even higher and its prevalence has been 

documented as 11–41% [7]. On the other hand, in 

parts of developing world in which young adults 

predominate, the prevalence is lower but with 

increasing affluence and aging of the population, the 

prevalence undoubtedly is on the rise [8]. Prevalence 

of metabolic syndrome in USA has been found to be 

23.7% [5]. In a multiethnic study in Singapore, 

28.8% of Indians, 24.2% of Malaysians 14.8% of 

Chinese had metabolic syndrome [9]. In Bangladesh 

the weighted pooled prevalence of metabolic 

syndrome regardless of gender and criteria used to 

define metabolic syndrome is 30.0% with high 

heterogeneity observed. Weighted pooled prevalence 

of metabolic syndrome is higher in females (32%) 

compared to males (25%) [1]. Diabetes may affect 

the thyroid function to variable extent and unreco-

gnized thyroid dysfunction not only worsens the 

metabolic control but also impede the management of 

diabetes [10]. These similarities in dyslipidemia, 
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hypertension, insulin resistance & dysglycemia in 

both disorders have lead researchers to posit that 

metabolic syndrome may be a consequence of some 

occult abnormality of thyroid gland [11]. As Patients 

with subclinical hypothyroidism are at an increased 

risk for atherosclerosis and cardiac manifestations 

and thus, the thyroxin replacement in these patients 

has a beneficial effect on the low-density lipoprotein 

cholesterol levels and the clinical symptoms of 

hypothyroidism [12].  

  

2. Materials and Methods 

This study was a case-control study was conducted in 

the department of Internal Medicine, Rangpur 

Medical College Hospital, Rangpur, Bangladesh from 

January 2008 to December 2008. Total of 140 study 

subjects were enrolled. Patients of metabolic syndro-

me were considered as case, while apparently healthy 

individuals were taken as control. All cases of 

metabolic syndrome patients who are diagnosed on 

the basis of NCEP: ATP III criteria and are 18 years 

or older as cases. Apparently healthy individuals who 

were 18 years or above and did not have hyper-

tension, diabetes mellitus or central obesity and were 

willing to participate in the study as control in 

inclusion critical. 

 

Data were collected on variables of interest using the 

semi structured questionnaire containing the variables 

of interest. Both indoor and outdoor basis patient’s 

data were collected. All cases of metabolic syndrome 

patients who were diagnosed on the basis of NCEP: 

ATP III criteria selected as case and persons who did 

not have hypertension, diabetes mellitus or central 

obesity were selected as control. The studied 

variables were age, gender (male and female) occup-

ational status, blood pressure, waist circumference, 

BMI, blood glucose, thyroid function test, lipid 

profile. Data were collected by face to face interview. 

The diagnosis of MetS was attained using protocol 

described by National Cholesterol Education Prog-

ram Adult Treatment Panel III which considers that 

the patient has MetS when three or more risk factors 

described below are Increased waist circumference, 

Men: > 40 inches (EURO)/35 inches (SA), Women: 

> 35 inches (EURO)/31.5 inches (SA), elevated 

triglycerides > 150 mg/dL or drug treatment for 

elevated triglycerides, reduced HDL-C Men: < 40 

mg/dL ,Women:<50 mg/dL, Elevated blood pressure 

> 130/85 mm Hg or drug treatment for elevated blood 

pressure, elevated fasting glucose> 100 mg/dL or 

drug treatment for elevated glucose. 

 

2.1 Data processing and statistical analysis 

Data were processed and analyzed using statistical 

soft-ware SPSS (Statistical Package for Social 

Sciences), version 25.0. Both descriptive and infer-

ential statistics were used to analyze the data. 

Prevalence of subclinical hypothyroidism and other 

confounding variables were compared between case 

and control groups using Chi-squared (χ2) test, while 

continuous variables were compared between groups 

using unpaired t-Test. As more than one factors were 

found associated with metabolic syndrome in 

univariate analysis, binary logistic regression analysis 

was done to find the independent predictors of 

metabolic syndrome. The level of significance was 

set at 5% and p-value less than 0.05 was considered 

statistically significant. 

 

3. Results 

In the present study out of 70 cases 48(68.6%) had 

central obesity (waist circumference > 90 cm for 

male and > 80 cm for female). The association of 
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subclinical hypothyroidism with metabolic syndrome 

patients in RMCH included a total of 70 cases 

(patients of metabolic syndrome) and an equal 

number of controls (patients without metabolic 

syndrome). Of the 70 cases 48(68.6%) had central 

obesity (waist circumference > 90 cm for male and > 

80 cm for female), 57(81.4%) had raised triglycerides 

(TG ≥ 150 mg/dl), 61(87.1%) exhibited raised blood 

pressure (≥ 130/85), 59(84.3%) had hyperglycemia 

(fasting blood glucose ≥ 100 mg/dl) and only 

11(15.7%) had reduced HDL (< 40 mg/dl for male 

and < 50 mg/dl for female) (Table 1). Majority 

(87.1%) of the cases was under antihypertensive 

drugs, 71.4% were under antidiabetic drugs and only 

10% were receiving anti-lipid drugs (Figure 1). 

Majority (85.7%) of the cases was overweight or 

obese compared to 65.7% of the control group (p = 

0.006). Overweight and obese individuals carry more 

than 3-fold (95% CI= 1.3 – 3.9) higher risk of 

developing metabolic syndrome than the individuals 

with normal BMI (Table 2). The prevalence of 

subclinical hypothyroidism was much higher in 

females (23.1%) than that in males (12.9%) (p = 

0.124). The risk of having subclinical hypoth-

yroidism in females was found to be 2(95% CI = 0.8 

– 5.0) times higher than that in males (Table 3). 

Subclinical hypothyroidism demonstrated their signi-

ficant presence (25.7%) among cases than that among 

controls (11.4%) (p = 0.030). The risk of having 

subclinical hypothyroidism among metabolic synd-

rome patients (case) 2.7 times more than the non-

metabolic syndrome patients (control) which is 

implied by odd ratio 2.7(95% CI = 1.1 – 6.6). (Table 

4).

 

Variables  Frequency Percentage 

Central obesity 48 68.6 

Reduced HDL  11 15.7 

Raised triglycerides 57 81.4 

Elevated blood pressure 61 87.1 

Hyperglycemia 59 84.3 

*Total will not correspond to 100% for multiple responses. 

 

Table 1: Distribution of cases by their metabolic syndrome components (n=70). 

 

 

 

Figure 1: Distribution of cases by medications used. 
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Demographic characteristics 

Group  

p-value 
Odds Ratio (95% CI of OR) 

Case (n = 70) Control (n = 70) 

BMI (kg/m2) * 

Overweight & obese 60(85.7%) 46(65.7%) 0.006 3.1(1.3 – 7.2) 

Normal 10(14.3%) 24(34.3%)   

Mean ± SD 27.7  3.1 26.0  2.5   

Figures in the parentheses indicate corresponding %;  

*Chi-squared Test (2) was done to analyze the data. 

 

Table 2: Association between BMI and metabolic syndrome. 

 

 

Subclinical hypothyroidism 

Sex 
p-value Odds Ratio (95% CI of OR) 

Female (n = 78) Male (n = 62) 

Present 18(23.1%) 8(12.9%) 0.124 2.0(0.8 – 5.0) 

Absent 60(76.9%) 54(87.1%)   

Figures in the parentheses indicate corresponding %;  

*Chi-squared Test (2) was done to analyze the data. 

 

Table 3: Association between subclinical hypothyroidism and sex. 

 

 

Subclinical hypothyroidism 

Group  

p-value 

 

Odds Ratio (95% CI of OR) Case (n = 70) Control (n = 70) 

Present 18(25.7%) 8(11.4%) 0.030 2.7(1.1 – 6.6) 

Absent 52(74.3%) 62(88.6%)   

Figures in the parentheses indicate corresponding %;  

*Chi-squared Test (2) was done to analyze the data. 

 

Table 4: Association between subclinical hypothyroidism and metabolic syndrome. 

 

4. Discussion 

The study found that factors, namely subclinical 

hypothyroidism, BMI and socioeconomic status to be 

significantly associated with metabolic syndrome in 

univariate analysis. After adjustment by binary 

logistic regression analysis, all these three variables 

persisted to be significantly associated with meta-

bolic syndrome with risk of having the condition 

being 2.3(95% CI = 0.9 – 5.8)  times higher in 

subclinical hypothyroidism, 2.3(95% CI = 1.4 – 8.1) 

times higher in overweight/obese individuals and 

2.8(95% CI = 1.3 – 5.8) times more in patients with 

affluent socioeconomic class (p = 0.038, p = 0.007 

and p = 0.006 respectively) than those from their 

respective counterpart. Diverse reports have sugge-

sted that the presence of metabolic syndrome can 
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lead to a higher risk for subclinical hypothyroidism 

[13]. The largest cohort study conducted on 66,822 

participants with and without metabolic syndrome 

Chang and associates [13], made an average follow-

up of 4.2 years to see the incident rates for subclinical 

hypothyroidism. This study show prevalence of 

subclinical hypothyroidism was considerably higher 

among females with metabolic syndrome (31.6%) 

than that among their male (18.8%), although the 

difference did not turn to significant (p=0.221). Cases 

were relatively older than the controls (p=0.120) and 

subclinical hypothyroidism is more common in 

elderly people. Cases more often belonged to affluent 

class (upper middle class and rich) and obese 

individuals than the controls. The positive correlation 

between subclinical hyperthyroidism and obesity may 

be due to increased TSH levels in obese individuals 

include neuroendocrine dysfunction, leptin-induced 

hypothalamic-pituitary axis alteration, and thyroid 

hormone resistance due to partially bio-inactive TSH 

protein. Studies have reported a correlation between 

TSH and leptin which might indicate that leptin 

might have an important role in the link between 

TSH and obesity [14]. Metabolic syndrome appears 

to be a risk factor for subclinical hypothyroidism. In 

the context of higher cardiovascular risk associated 

with subclinical hypothyroidism and the metabolic 

syndrome, the current analysis suggest that thyroid 

dysfunction may be one intermediate factor between 

metabolic syndrome and cardiovascular disease [14]. 

Subclinical hypothyroidism has clinical importance 

because of its high prevalence (4–20%), the risk of 

progression to overt hypothyroidism, and consequ-

ences associated with cardiac and lipid abnormalities 

[15]. In a retrospective study found treatment of 

subclinical hypothyroidism with levothyroxine was 

associated with fewer ischemic heart disease events 

in the younger individuals, supporting a beneficial 

effect of thyroid hormone on cardiovascular risk fact-

ors in hypothyroid patients [16]. This study has found 

that subclinical hypothyroidism is more common 

among female patients than male. The prevalence of 

subclinical thyroid dysfunction among female subj-

ects were higher than those among male subjects in 

the present study, which is consistent with previous 

reports. Because subclinical thyroid dysfunction is 

not rare among the elderly and is more common in 

women, it is necessary to evaluate the thyroid func-

tion among elderly women to identify the possible 

presence of subclinical thyroid dysfunction [16].  

 

5. Conclusion 

It concluded that subclinical hypothyroidism might 

be associated metabolic syndrome. Subclinical hypo-

thyroidism demonstrated their significant presence 

(25.7%) among cases than that among controls 

(11.4%). The study found that factors, namely sub-

clinical hypothyroidism. 
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