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Original Article 

INTRODUCTION
Metabolic syndrome (metS) and hypothyroidism are well-established 
precursor of atherogenic cardiovascular disease. Hypothyroidism is 
well known to cause endothelial dysfunction, hyperlipidaemia, cardio-
vascular disease and diastolic hypertension.1 Significant overlap exists 
in the pathogenic mechanisms of atherosclerotic cardiovascular disease 
by metS and hypothyroidism.2 A study on thyroid dysfunction in metS 
population may help in knowing the extent of overlap between these 
two groups and may emphasize the importance of thyroid function tests 
(TFT) in identifying hypothyroid population from metS. 
This can result in proper planning and suitable management strategies, 
resulting in notable reduction in cardiovascular mortality and morbidity  
due to metS by effectual thyroid replacement therapy. Metabolic synd-
rome has been linked to subclinical thyroid disease in older adults due 
to pathophysiology of thyroid function on lipid glucose metabolism, 
blood pressure, and cardiovascular dysfunction.3 Increased likelihood  
of metS occurrence is associated with high TSH levels, especially in  
females (which concurrently exists with overt hypothyroidism) increases  
the risk of cardiovascular disease (CVD).4 Incidence of subclinical  
hypothyroidism is more among female with metS,5 the reports of HYOGA 
study shows that: even when the TSH levels were less than 10 mlIU/L  
symptoms of hypothyroidism and poor QOL was reported among  
hypercholestrolaemic female with SCT and over 50 years of age.6 Both 
metabolic and thyroid parameters affect the quality of life (QOL) of  
patients with thyroid dysfunction.7 High TSH levels are associated  

with harmful changes in serum lipids among older white women.8 The 
thyroid hormones up-regulate the metabolic pathways pertinent to resting  
energy expenditure, and hence, obesity and thyroid functions are usually 
compared.9 On the other hand, obesity itself prompt alterations in thyroid  
hormones10 increased TSH with no influence on T3 (Tri-iodo thyronine) 
and T4 (Thyroxin),

11
 or increase in TSH and T3 without affecting T4; further,  

subclinical hypothyroidism as a result of prolonged metabolism which 
leads to obesity.12 
The standard levels of T3, T4 with elevated TSH in metS is not defined, 
but it has been guesstimated that metS is related with insulin resistance 
due to the deficiency in post receptor signal transduction in target tissue; 
a homogeneous mechanism of thyroid receptor resistance might func-
tion in these persons.11

The present study was conducted to assess the prevalence of metabolic 
syndrome among the patients with hypothyroid disorders and its changes 
with anti-thyroid treatment among the south Indian population.

MATERIALS AND METHODS
This is a prospective observational study conducted at the out-patient 
department of ENT and Endocrinology, Mahatma Gandhi Memorial 
Hospital, Warangal which is a 1000 bedded multidisciplinary govern-
ment and tertiary care teaching hospital. The study was carried out for 
a period of seven months. This study was approved by the Institutional 
Ethics committee and all the data were collected according to the hospital 
regulations. Patients aged 12 to 40 years diagnosed with hypothyroidism 

Monitoring the Prevalence of Metabolic Syndrome Among  
Hypothyroid Patients and Assessing the Effect of Anti-Hypothyroid 
Treatment on it Among the South Indian Population
Balasubramanian Ganesh Pandian1*, Paruchuri Sireesha2, Ng Yen Ping1, Nagula Parashuram3

1Unit of Clinical Pharmacy and Pharmacy Practice, AIMST University, Semeling, MALAYSIA.
2Department of Pharmacy Practice, Vaagdevi College of Pharmacy, Warangal, INDIA.
3Department of ENT, Kakatiya Medical College/Mahatma Gandhi Memorial Hospital, Warangal, INDIA.

ABSTRACT
Objective: Hypothyroidism and metabolic syndrome are well associated  
risk factors for atherogenic cardiovascular diseases. This study was inten­
ded to investigate the prevalence of metabolic syndrome and to assess 
its related parameters in hypothyroid patients. Material and Methods:  
Study was conducted in ENT department of a tertiary care teaching  
hospital. Thirty patients diagnosed with hypothyroidism of age 12­40 years 
of both sexes were screened for metabolic and thyroid parameters. Among 
them, who were diagnosed with metabolic syndrome according to IDF 
criteria were included in the study. The baseline patients were treated with 
L­thyroxin and reviewed after 3 months. Baseline and reviewed param­
eters were compared. Data were analyzed with paired ‘t’ test. Results: 
The mean age of the study population was found to be 26.9 ± 8.1 years 
and among the study population 96.66% were female. Among the study 
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out of metS. Statistical result shows the significant changes in metabolic  
parameters with treatment. Further the association of metabolic and  
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that the female have higher prevalence of hypothyroidism. Further study  
results show significant association between hypothyroidism and metabolic 

syndrome which necessitates the need for monitoring thyroid functions in 
patients with metabolic syndrome.
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for the first time were included in the study irrespective of any gender. 
The study population consisted of 30 diagnosed hypothyroid cases; all 
patients were diagnosed hypothyroid based on the supporting clinical 
laboratory investigations of hypothyroidism (increased TSH, decreased  
tT3 and tT4). The patients were also sorted for different epidemiological  
factors like age, gender, marital status, socio-economic status, represen-
tative area (Rural/urban) and life style pattern. Informed consent was 
obtained from all the patients by explaining about the study and the 
patients those who shown interest to participate only were included in 
our study. Known hypothyroid patients and patients on lipid lowering 
agents, radio-active treatment, pregnant and lactating women were not  
included in this study. All the patients were advised for metabolic  
parameters which includes waist circumference (WC), Body Mass index  
(BMI), fasting blood sugar (FBS), high density lipoproteins (HDL),  
triglycerides (TG). All the data were collected from the respective  
patient’s medical chart. Among the study patients thirteen were diagnosed 
as having metabolic syndrome based on the International Diabetes Feder-
ation (IDF) criteria. These patients taken as baseline and all of them were  
treated with L-thyroxin 25 and 50 mcg/day (depending upon the severity  
of hypothyroidism) in an empty stomach before breakfast daily for  
3 months and these patients were asked to come for review after 3 months  
and again advised for thyroid and metabolic parameters. Baseline and 
review parameters were compared. The parameters monitored were 
statis tically analysed with paired ‘t’ test using Graph pad prism version-6. 

RESULTS
The study group includes 30 hypothyroid patients with 29 female and  
1 male. The mean age of the study population was 26.9 ± 8.1 years.  
Among the study population 66.6% were diagnosed as subclinical  
hypothyroidism and 33.3% were overt hypothyroidism. According to 
the IDF criteria the study population were monitored for the metabolic  
syndrome, 13 patients were found to have metabolic syndrome.  
According to the parameters among the study population monitored 
during baseline treatment it was found that 13 patients were having  
higher waist circumference (WC) than the normal, nine were having 
higher blood pressure (BP), seven were having increased fasting blood 
sugar (FBS) levels, twelve were having low high density lipoprotein  
cholesterol (HDLc) levels and none were having increased triglyceride 
(TG) levels. Average (mean ± SD) values of thyroid parameters measured 
at baseline were found to be for thyroid stimulating hormone (TSH)  
as 51.9 ± 61.1, triiodothyronine (tT3) as 96.9 ± 43.07 and tetraiodothy-
ronine (tT4) 5.7 ± 2.88. Patients were undergoing treatment with anti-
thyroid medicine, the metabolic and thyroid parameters were monitored  
3 months later after starting the therapy (baseline). It was noted that  

the clinical parameters for metS were found to be normal in majority 
of the patients, after treatment among 13 patients with metS during 
baseline 10 were recovered from metS. The clinical parameters moni-
tored during the baseline and review after 3 months of L-thyroxin 
therapy was anal yzed statistically which show a clinically significant 
difference in the parameters as BMI, BP, Blood sugar levels and TSH levels  
with the L-Thyroxine therapy as mentioned in Table 1. Further, the  
monitored metabolic and thyroid parameters were analysed for their  
association over the other. The results obtained were given in Table 2.

DISCUSSION
Metabolic syndrome is a cluster of cardiovascular risk factors and it is 
characterized by inflammation.5 It was reported that 60% of cases had 
thyroid function abnormalities in their study.13 Among the study popula-
tion, the prevalence of metabolic syndrome and its consequences related 
to thyroid dysfunction is more in female and earlier studies shows that  
the thyroid dysfunction was common in females with metS.4,14 66%  
of the study population presented with subclinical hypothyroidism and 
the rest with overt hypothyroidism, previous studies reported a high 
prevalence of subclinical hypothyroidism among female with meta-
bolic syndrome.5 15 to 35 years of age had a high incidence of thyroid  
dysfunction as compared to other age groups with the mean age of  
26.9 ± 8.1 years, where age of 40 to 60 years had a high incidence of  
thyroid dysfunction as compared to the other groups.4 
The association between dyslipidaemia and thyroid hypo function is well 
established. Thyroid hormone is well known to play a role in balancing 
the synthesis, metabolism, and mobilization of lipids. In patients with 
overt hypothyroidism, there is an elevation in serum total cholesterol, 
LDL levels and possibly, triglyceride level.1 Normally, thyroid hormones 
raise the expression of cell surface of the LDL receptors, thus resulting 
in clearance of LDL from the serum. In hypothyroidism, the reduction 
of the thyroid hormones leads to decreased number of LDL receptors  
in the liver, thereby results in decreasing the biliary excretion of  
cholesterol, thus resulting in increased LDL and VLDL levels.  
It also reduces the lipoprotein lipase activity and causes hypertrigly-
ceridaemia.13 A high LDL is not a component of metS instead reduced 
HDLc is a metabolic syndrome component and hence the causative 
role of thyroid hypofunction in the pathogenesis of metS needs to be 
investigated.
Study population who were on L-thyroxine for 3 months were checked 
for metabolic parameters and found only 23.07% with metS showing  
L-thyroxine’s beneficial effect on metabolic parameters especially on  
serum lipids. Tromso Study and Basel Thyroid Study have shown that  
L-thyroxine replacement in patients with subclinical hypothyroidism 
has a beneficial effect on low density lipoprotein cholesterol levels and 
clinical symptoms of hypothyroidism.
The relationship between serum TSH levels and components of metS 
concluding that even slight increase in TSH as in subclinical hypo-
thyroidism may be a metS risk factor. The main findings of this study  
indicate that lipid profile especially HDLc levels were more adverse-
ly affected by SCH and OH and therefore would more often result in  
metS. In our study, 92% of hypothyroid patients are having lower HDLc. 
In fact, only a high waist circumference and a low HDL were the only 
other components of the metS which were more common. The other  
components of metS like hypertension, hypertriglyceridaemia and  
glucose intolerance were less common than the cumulative incidence  
of thyroid function abnormalities. Thus the results of this study justify 
the routine measurement of thyroid function tests in patients with metS 
and vice-versa. Thus, the detection and treatment of thyroid function 
abnormalities in metS patients or measuring metabolic parameters in 
hypothyroid patients may contribute to the reduction of the increased 

Table 1: Comparison of Baseline and Review parameters

Parameters
Baseline 

(mean±SD)
Review 

(mean±SD)
P-Value$

BMI (kg/m2) 21.01 ± 3.61 22.6 ± 4.91 0.0002**

WC (cm) 87 ± 11.5 92.4 ± 9.13 0.2676

Systolic BP (mmHg) 114.55 ± 10.34 119.2 ± 11.15 0.0197*

Diastolic BP (mmHg) 79.3 ± 8.27 76.68 ± 8.54 0.0950

Blood sugar (mg/dL) 93.4 ± 17 82.74 ± 6.4 0.0472*

HDLc (mg/dL) 47.4 ± 6.42 42 ± 10.8 0.2141

Triglyceride (mg/dL) 90.8 ± 18 88 ± 24 0.8413

TSH (µIU/L) 51.9 ± 61.1 3.4 ± 1.13 0.0169*

tT3 (ng/dL) 96.9 ± 43.07 119 ± 11.6 0.1976

tT4 (µg/dL) 5.7 ± 2.88 7.7 ± 1.54 0.1455
(*p<0.05 & ** p<0.001) $by paired ‘t’ test.
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cardiovascular or hypothyroid risk that those patients have. It is well 
proved in various studies that the metabolic syndrome is becoming  
an unavoidable factor in case of hypothyroidism and various studies 
stress to monitor the parameters for metS while diagnosing a patient 
as hypothyroid.
Being this study conducted with small sample size, significant association  
between the metabolic and thyroid parameters were not established.  
Where, a study with large sample size can establish the significant  
association between them.

CONCLUSION
Present study shows that the female with hypothyroidism have higher 
prevalence of metabolic syndrome. There occur is an interrelationship 
between thyroid function and cardiovascular risk factors such as blood  
sugar, BP, and HDLc which are the predisposing factors. This study  
concludes by revealing a high incidence of metS among thyroid dysfunc-

tion especially sub-clinical hypothyroidism which undoubtedly supports 
the previous research conducted that there is a valid need to monitor 
the parameters for metS for the patients diagnosed with hypothyroidism.  
Regular screening for cardiovascular risk factors in patients with hypo-
thyroidism may unmask metS and increased TSH levels may especially  
become a component of metabolic syndrome in future which further  
affects the patients living quality also.
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Table 2: Association of metabolic parameters over thyroid parameters among the study population

Parameter
TSH T3 T4

Baseline (p#) Review (p#) Baseline (p#) Review (p#) Baseline (p#) Review (p#)

BMI 0.4772 0.4177 0.7866 0.1787 0.9148 0.9085

WC 0.7309 0.3877 0.2389 0.4654 0.6041 0.9627

Blood sugar 0.7013 0.8890 0.8851 0.0982 0.7574 0.7066

HDLc 0.1476 0.1092 0.3494 0.2475 0.3735 0.1823

Triglyceride 0.2618 0.7208 0.5277 0.4702 0.5812 0.6541

Systolic BP 0.3638 0.6860 0.7039 0.3596 0.9182 0.4250

Diastolic BP 0.6700 0.6069 0.6714 0.3472 0.9590 0.8154
(*p<0.05 & ** p<0.001); # is by Pearson’s correlation.

ABBREVIATIONS USED
BMI: Body mass index; BP: Blood pressure; CVD: Cardio vascular disease; FBS: Fasting blood sugar; HDL: High density lipoprotein; IDF: International diabetes  
federation; LDL: Low density lipoprotein; metS: Metabolic syndrome; OH: Overt hypothyroidism; QOL: Quality of life; SCH: Subclinical hypothyroidism;  
T3: Triiodothyronine; T4: Tetraiodothyronine; TFT: Thyroid function tests; TG: Triglyceride; TSH: Thyroid stimulating hormone; VLDL: Very low density lipoprotein; 
WC: Waist circumference.
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