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ABSTRACT 

Background: Hypothyroidism and metabolic syndrome are associated with an abnormal  

lipid profile and impaired cardiac and endocrine functions. The coexistence of these two conditions 

may have a higher clinical impact on cardiovascular morbidity and mortality. 

Aim: To study the prevalence and association of primary hypothyroidism in patients with metabolic 

syndrome. 

Materials and Methods: This cross-sectional study was conducted from January 2013 to 

December 2013 in 117 patients with metabolic syndrome. Patients fulfilling the inclusion 

criteria were enrolled through simple random sampling and divided into euthyroid and 

hypothyroid groups based on thyroid profile. Patients were investigated for thyroid and lipid 

profiles, blood pressure, and glycemic levels. Data were analyzed using SPSS 20 and 

compared using the Chi-square test, and the p-value of p</=0.05 was considered statistically 

significant. 

Results: Out of 117 patients, 29 (24.79%) showed hypothyroidism, of which 21 (72.41%) were 

women. Overt hypothyroidism was observed in 11 (37.93%) patients and subclinical hypothyroidism 

was observed in 18 (62.07%) patients. Systolic and diastolic blood pressure was higher in hypothyroid 

patients compared to euthyroid patients. Fasting blood glucose levels >/=100 mg/dL and cholesterol 

levels>/=200 mg/dL were higher in the hypothyroid group. A significant association was observed 

between hypothyroidism and gender (p = 0.005).  

Conclusion: An abnormal increase in lipid and glycemic levels and blood pressure was 

observed in hypothyroid patients with metabolic syndrome. No significant association was found 

between hypothyroidism and components of metabolic syndrome. 
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INTRODUCTION 

Metabolic syndrome (MetS) includes a set of cardiovascular risk factors, including diabetes and 

prediabetes, abdominal obesity and cholesterol levels, and high blood pressure. Co-occurrence of these 

cardiometabolic abnormalities increases the risk of morbidity and mortality. Genetic and ethnic 

variability imparts a significant role in underlying causes of metabolic syndrome, even though insulin 

resistance and central obesity have a predominant role. Aging, physical inactivity, proinflammatory 

conditions, and changes in hormone levels also contribute to MetS. In the Indian urban population, the 

reported prevalence of MetS is more than 30% [1,2].  

 

Hypothyroidism is associated with atherogenic cardiovascular diseases. Deficiency in thyroid function 

leads to increased peripheral arteriolar resistance, cardiac load, diastolic blood pressure, and 

myocardial contractility. An abnormal lipid profile and an increase in epicardial adipose tissue are 

observed in hypothyroidism. Inflammatory modifications and impaired endothelial function can lead to 

atherosclerosis and coronary artery diseases [3,4]. 

 

As hypothyroidism and MetS take part in abnormal lipid profiles and cardio endocrine functions, their 

coexistence may have a higher clinical impact. Therefore, the present study focuses on the prevalence 

of primary hypothyroidism in patients having MetS. This will help to estimate the overlap of 

hypothyroidism, MetS, and associated complications. Moreover, it also establishes the importance of 

thyroid function tests in detecting hypothyroid patients from MetS. This enables proper planning and 

adequate management strategies, which may significantly reduce cardiovascular morbidity and 

mortality. 

 

MATERIALS & METHODS 

This 1-year cross-sectional study was conducted at the Department of Medicine, Tertiary care hospital, 

Belgaum, from January 2013 to December 2013. Patients were recruited based on the three or more 

components of National Cholesterol Education Program-Adult Treatment Panel III criteria for 

metabolic syndrome: Abdominal obesity (waist circumference >102 cm in men, >88 cm in women), 

triglycerides levels ≥ 150 mg/dL, high-density lipoprotein (HDL) cholesterol level < 40 mg/dL in men, 

< 50 mg/dL in women, fasting blood glucose (FBS) level ≥ 110 mg/dL, systolic blood pressure ≥130 

mmHg and diastolic blood pressure ≥85 mmHg. Patients were enrolled through a simple random 

sampling method. 

Patients with liver and renal disorders, congestive cardiac failure, hypothyroidism, and under treatment 

for any thyroid-related disorders or statins were excluded from the study. Pregnant women and women 

on oral contraceptives were also excluded from the study. Ethical approval was obtained from the 

Institutional Ethics Committee. Patients were briefed about the nature of the study, and written 

informed consent was obtained before conducting the study. 
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STATEMENT OF HUMAN RIGHTS 

This study has complied with all relevant international and national regulations and institutional 

policies and has been carried out after obtaining the ethics committee approval from JNMC 

Institutional Ethics Committee for Human Subjects Research with the Ref: MDC/DOME/894 

 

DATA COLLECTION 

Demographic details, including family and personal history of diabetes, hypertension, and 

dyslipidemia, were collected. Blood pressure was recorded to the nearest 2mmHg by a mercury 

sphygmomanometer with the arm supported at heart level after sitting quietly for 5 min. Systolic and 

diastolic blood pressure was obtained with an average of ≥2 measurements obtained on ≥2 occasions. 

Fasting blood sugar (FBS) by Hexokinase, HbA1c by High-Performance Liquid Chromatography 

(HPLC), triglycerides, total cholesterol, HDL, and low-density lipoprotein (LDL) were measured by 

colorimetric method. 

 

The thyroid profile was assessed by withdrawing venous blood under aseptic precautions, and 

estimation of thyroid-stimulating hormone (TSH) and fT4 (free thyroxine) was done using a fully 

automated electrochemiluminescence immunoassay analyzer (Roche Cobas E 601from Roche Hitachi). 

Patients were divided into hypothyroid and euthyroid groups based on thyroid profile. Patients with 

TSH levels>/= 4.25 µIU/mL and fT4 levels of 0.7 to 1.24 ng/dL or < 0.7 ng/dL were considered 

hypothyroid groups. Overt hypothyroidism was defined as TSH >/= 4.25 µIU/mL and fT4</=0.7 

ng/dL. Subclinical hypothyroidism was defined as TSH >/=4.25 µIU/mL and fT4 between 0.7 to 1.24 

ng/dL. Patients with TSH level 0.34-4.25 µIU/mL, fT4 level 0.7-1.24 ng/dL, and free triiodothyronine 

level 2.4-4.2 pg/mL were considered under the euthyroid group. 

 

Waist circumference was measured using a standard measuring tape which was stretch resistant in 

centimeters (cm) in the horizontal plane of the superior border of the iliac crest to the nearest 0.1 cm at 

the end of a normal expiration asper the NCEP ATP III guidelines and as a waist circumference of 

>102 cm in men and >88 cm in women were considered abnormal. Body height was recorded to the 

nearest 0.5 cm and body weight to the nearest 0.1 kg. Body mass index (BMI) in the <18.5 kg/m2 

range was considered underweight, and 18.5-24.9 kg/m2 was evaluated as normal. Range of 25.0-29.9 

kg/m2 and >30 kg/m2 were considered overweight and obese, respectively, as per the WHO definition. 

SPSS 20 was used to analyze the data. Data were compared using the Chi-square test. Continuous data 

were expressed as mean ± standard deviation (SD) and compared using an independent t-test. The 

association of hypothyroidism with various parameters was analyzed by the Chi-square test and 

Fisher’s exact test. p<0.05 was considered statistically significant.  
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RESULTS 

Out of 117 patients with MetS, 49.57% were men, and 50.43% were women. Most patients were 51-60 

years (28.21%), followed by 41-50 years (27.35%). Table 1 represents the patients' demographic, 

laboratory, and clinical characteristics. 

According to NCEP-ATP III criteria of metabolic syndrome, 71.79% of patients had a minimum of 

three components of metabolic syndrome. In the total study population, 63.25% had a history of 

diabetes mellitus in which, a majority (40.54%) had diabetes for ≤3 Years. Also, 76.07% of patients 

had a history of hypertension, of which 43.82% had hypertension for ≤3 Years. Results also showed 

that 65.81% of the patients had a history of dyslipidemia. The mean BMI of patients was 27.20 ± 4.22 

Kg/m2. 37.61% of patients were overweight, and 22.22% were obese; however, normal waist 

circumference was observed in most (61.54%) of the patients. The mean waist circumference was 

90.78 ± 9.74 cm. 

 

Results showed that 28.21% of patients had >200 mg/dL of total cholesterol. The mean total 

cholesterol level was 172.7 ± 53.3 mg/dL. A total of 48.72% of patients had abnormal LDL cholesterol 

levels, and the mean LDL level was 107.2 ±48.8 mg/dL. Abnormally low HDL levels were observed in 

86.32% of patients, and the mean HDL level was 34.71 ± 10.16 mg/dL. Triglyceride levels were 

abnormally high in 52.14% of patients, and the mean triglyceride level was 144.7 ± 65.09 mg/dL. 

 

A total of 24.79% of patients had hypothyroidism with abnormally high TSH levels, of which 72.41% 

were women. In the hypothyroid group, the distribution of overt hypothyroidism and subclinical 

hypothyroidism was observed as 37.93% and 62.07%, respectively.  

 

The comparison between euthyroid and hypothyroid groups in various clinical parameters is shown in 

Table 2. Systolic and diastolic blood pressure were slightly higher in the hypothyroid group. The 

majority of patients (65.52 %) had blood pressure >130/85 mmHg in the hypothyroid group. Lipid 

profiles were abnormally higher in the hypothyroid group but were not statistically significant 

(p≥0.29). Also, 31.03% of patients in the hypothyroid group showed total cholesterol levels >200 

mg/dL compared to the euthyroid group (27.27%). The mean FBS level was more (124.80±28.95 

mg/dL) in the euthyroid group compared to the hypothyroid group (119.59±26.55 mg/dL). However, 

there was a high prevalence of patients with FBS levels >100 mg/dL in the hypothyroid group 

(82.76%). 

 

The association of hypothyroidism with various parameters is shown in Table 3. A significant 

association was observed between hypothyroidism and gender (p = 0.005). The association of 

hypothyroidism with metabolic syndrome components, age, waist circumference, hypertension, 

diabetes mellitus, lipid profile, and BMI were statistically insignificant.  

 

 

javascript:void(0)
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Table 1: Demographic, laboratory, and clinical characteristics of the patients 

Characteristics Frequency, n (%) 

Men 58 (49.57) 

Women 59 (50.43) 

History of diabetes 74 (63.25) 

History of hypertension 89 (76.07) 

History of dyslipidemia 77 (65.81) 

Alcohol consumption 33 (28.21) 

Smoking 34 (29.06) 

Abnormal waist circumference 45 (38.46) 

Body Mass Index 

18.5–22.99 20 (17.09) 

23.00–24.99 27 (23.08) 

25.00–29.99 44 (37.61) 

30 or more 26 (22.22) 

Components of metabolic syndrome 

Three 84 (71.79) 

Four 32 (27.35) 

Five 1 (0.85) 

Lipid profile 

Total cholesterol > 200 mg/dL 33 (28.21) 

Low density lipoprotein > 100 mg/dL 57 (48.72) 

High density lipoprotein (men: ≤ 40 mg/dL; women: ≤50 mg/dL) 101 (86.32) 

Triglycerides > 150 mg/dL 61 (52.14) 

Blood sugar level 

Fasting blood sugar>100 mg/dL 94 (80.34) 

 

Table 2: Comparison between euthyroid and hypothyroid group in various clinical parameters 

 

Parameters 
Euthyroid (n = 

88) 

Hypothyroid (n = 

29) 
P-value 

Age 53.10±13.68 49.66±12.78 0.2216 

Blood pressure (mmHg) 

Systolic 136.10±17.25 139.17±18.42 0.57 

Diastolic 85.93±9.76 87.17±8.97 0.53 

Blood pressure >130/85 Prevalence (%) 57.95 65.52 0.47 

Lipid profile (mg/dL) 

Total cholesterol 169.70±53.84 181.66±51.51 0.30 

Triglycerides 141.25±67.10 155.07±58.41 0.29 

Low density lipoprotein 104.95±49.22 114.10±48.10 0.38 

Low density lipoprotein 34.18±10.56 36.31±8.77 0.29 

Total Cholesterol > 200 Prevalence (%) 27.27 31.03 0.69 

Thyroid profile 

Serum thyroid stimulating hormone (µIU/mL) 1.94±1.04 17.77±37.33 0.03 

Free thyroxine (pg/mL) 1.25±0.26 0.88±0.32 <0.0001 

Diabetic profile 

Fasting blood sugar (mg/dL) 124.80±28.95 119.59±26.55 0.37 

Glycated Haemoglobin(HbA1c) (%) 8.91±1.67 8.18±1.42 0.07 

Fasting blood sugar >100 mg/dL Prevalence 

(%) 
79.55 82.76 0.70 

Glycated Haemoglobin(HbA1c)> 6.5 

Prevalence (%) 
100 100 1.00 
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Table 3: Association of hypothyroidism with various clinical parameters 

 

Parameters Hypothyroidism P-value 

Present, n (%) Absent, n (%) 

Metabolic syndrome components 

Three 20 (23.81) 64 (76.19) 0.316 

Four 8 (25) 24 (75) 

Five 1 (100) 0 (0) 

Gender 

Men 8 (13.56) 51 (86.44) 0.005* 

Women 21 (36.21) 37 (63.79) 

Age group 

≤30 3 (50) 3 (50) 0.216 

31–40 3 (17.65) 14 (82.35) 

41–50 11 (34.38) 21 (65.63) 

51–60 5 (15.15) 28 (84.85) 

>60 7 (24.14) 22 (75.86) 

Waist circumference 

Normal 18 (25) 54 (75) 0.946 

Abnormal 11 (24.44) 34 (75.56) 

Hypertension 

Present 26 (25.74) 75 (74.26) 0.401 

Absent 3 (18.75) 13 (81.25) 

Diabetes mellitus 

Present 20 (25.97) 57 (74.03) 0.680 

Absent 9 (22.50) 31 (77.50) 

High-density lipoprotein level 

Normal 3 (18.75) 13 (81.25) 0.401 

Abnormal 26 (25.74) 75 (74.26) 

Triglyceride level 

Normal 15 (26.79) 41 (73.21) 0.631 

Abnormal 14 (22.95) 47 (77.05) 

Body mass index (Kg/m2) 

18.5–22.99 3 (15) 17 (85) 0.292 

23.00–24.99 9 (33.33) 18 (66.67) 

25.00–29.99 13 (29.55) 31 (70.45) 

≥30 4 (15.38) 22 (84.62) 

                                     *-statistically significant 

 

DISCUSSION 

The study included 117 patients with MetS to analyze the prevalence of hypothyroidism. Of (24.79%) 

of hypothyroid patients, 29 were diagnosed with subclinical hypothyroidism, with a high majority of 

women. An epidemiological study conducted in eight cities of India by Unnikrishnan et al. and a 

prevalence study conducted in the south Indian population by Velayutham et al. also found a similar 

prevalence of hypothyroidism in women [5,6]. Similar observations were made by various studies 

conducted worldwide [7-9]. Therefore, it may be beneficial to screen women with MetS for 

hypothyroidism. The majority of the patients were in the age-group of 41-60 years. Similar kind of 

prevalence was observed in various studies and few showed an association with advanced age and 

MetS [1,10-13]. According to NCEP ATP III criteria, most of the patients (71.79%) had three components 

of metabolic syndrome. Hypothyroidism was the most prevalent irrespective of metabolic syndrome 

components. A significant percentage of study population had the history of hypertension, diabetes, 
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and hyperlipidemia. High incidence of family history of diabetes and hypertension was observed in 

results. A study conducted by Das et al. observed a significant effect of diabetes in patients with MetS. 

This association may help in the early diagnosis and prevention of metabolic syndrome in Asian 

Indians [14]. Also, Yadav et al. observed a significant increase in dyslipidemia and hypertension in type 

II diabetes patients with MetS [15]. 

 

Abnormally low HDL levels were observed in 86.32% of patients, which was similar to the results 

observed in other studies [16-19]. Recent transitions in nutrition and lifestyle along with physical 

inactivity may be a core contributing factor for the increased prevalence of metabolic abnormalities. 

This emphasises the importance of lifestyle modifications in the management of metabolic syndrome. 

In this study, a statistically significant association of hypothyroidism with metabolic syndrome 

components, age, waist circumference, hypertension, diabetes mellitus, lipid profile and BMI could not 

be established; however, other studies have well correlated these parameters with hypothyroidism [20-

24]. 

 

Comparison between euthyroid and hypothyroid group in various clinical parameters such as systolic 

and diastolic blood pressure, lipid profile, and blood sugar levels did not show statistical significance 

(P=<0.57, <0.38, 0.37 and 0.07 respectively). Systolic and diastolic blood pressure was increased in 

hypothyroid group. This may be due to increase in peripheral vascular resistance and decrease in 

cardiac output linked to hypothyroidism. Enhanced norepinephrine release in hypothyroid patients also 

contributes to increase in blood pressure. Chaker et al. estimated that patients with low thyroid function 

have 1.4 times higher risk of developing type 2 diabetes [25]. A high prevalence of patients in 

hypothyroid group with FBS>100 mg/dL and HbA1c> 6.5 % indicates that hypothyroidism may 

potentiate the risk for diabetes. 

 

Even though thyroid hormones affect thermogenesis and body energy expenditure and may potentially 

lead to obesity and associated increased waist circumference, the study could not establish a significant 

difference in obesity and waist circumference between hypothyroid and euthyroid group. Results 

showed increased levels of total cholesterol, triglycerides, and LDL in hypothyroid patients compared 

to euthyroid. Reduced function of hydroxy methylglutaryl coenzyme A reductase, decreased 

catabolism of LDL, and decreased clearance of triglycerides-rich lipoproteins are linked to 

hypothyroidism [22]. The cardio thyroid disease prevalence study conducted by Canaris et al. concluded 

that high TSH levels linked to changes in lipid levels and can affect cardiovascular health [23]. 

 

The present study has certain limitations, as it was cross-sectional in design. A causal relationship 

between low-normal thyroid function and MetS cannot be ascertained. Also, the sample size was 

relatively small, which restricted from subgroup analysis. Further studies with large sample size and 

specific cluster of MetS components such as systemic inflammatory markers and insulin resistance 

would further focus the epidemiology of hypothyroid patients with MetS. A cut-off of 88 and 102 cm 

for abdominal obesity was taken as a component of metabolic syndrome definition. For Asians, a lower 
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cut-off 80 and 90 cm, respectively have been proposed. This is a limitation of the paper because the 

study population was possibly underrepresented by the use of higher cut-offs which apply for the 

Western population. The selection bias of tertiary care centre which is more likely to enroll patients 

with severe metabolic syndrome is another limitation.  

 

CLINICAL PEARLS 

The prevalence rates vary greatly depending upon the definition of MetS, ethnicity, age, population, 

etc. Recently, a rapid increase in its prevalence has been noted in India due to socioeconomic 

transitions to increasing affluence, urbanization, mechanization, and urban migration. About one-third 

of the urban population in large Indian cities has MetS with the overall prevalence varying between 

11% and 56%. Several studies have shown a correlation between thyroid function and the indices of 

MetS. Our study assessed the prevalence of hypothyroidism in South Indian patients with MetS. 

 

CONCLUSIONS 

We observed a high prevalence of primary hypothyroidism in patients with MetS. An abnormal 

increase in lipid levels, glycaemic levels, and blood pressure was observed in hypothyroid patients with 

MetS. The association of hypothyroidism and MetS might result in a compounded cardiovascular risk, 

which needs to be addressed by prompt evaluation and management in order to reduce the 

cardiovascular risk in these patients. 

 

LIMITATIONS 

The present study has certain limitations, as it was cross-sectional in design. 
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