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Background: Metabolic syndrome is characterized by hypertension, dyslipidemia, central
obesity, glucose intolerance, insulin resistance. Thyroid hormone acts as general pacemaker,
accelerating metabolic process and may be associated with metabolic syndrome.
There is no information available in literature regarding the prevalence and association
of thyroid dysfunction in metabolic syndrome in this central region of the country.
Aims and Objective: To estimate the prevalence of thyroid dysfunction in patients of metabolic
syndrome. Materials and Methods: It is a duration based prospective cross sectional study
including 200 patients of metabolic syndrome. A detailed history, clinical examination and
relevant investigations including serum Free T4 (FT4), Free T3 (FT3), Thyroid Stimulating
Hormone (TSH) were done. Range, frequencies, percentage, mean, standard deviation and
P value were calculated. P value of < 0.05 was taken as significant. Results: Prevalence of
thyroid dysfunction in metabolic syndrome patients was 28.5%. Prevalence of subclinical
and overt hypothyroidism was 18.5% and 8.5% respectively. In patients with both metabolic
syndrome and thyroid dysfunction, most common components associated are diabetes
mellitus and hypertriglyceridemia. Conclusion: Thyroid dysfunction is significantly common
in metabolic syndrome patients. It should be aggressively detected and treated in these
patients for better outcome.
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INTRODUCTION

Hypertension, dyslipidemia, central obesity, glucose
intolerance, and insulin resistance charactetize metabolic
syndrome. It is also known as —Deadly quartetl, insulin
resistance syndrome, syndrome X, Beer belly syndrome,
dysmetabolic syndrome."* Insulin resistance is the central
pathophysiology behind this condition.” Obesity, insulin
resistance, physical inactivity; advanced age and hormonal
imbalance are underlying risk factor for the development
of the syndrome.

Thyroid hormones have very important effects and
influence on the function of most organs. Thyroid
hormones act as general pacemaker, accelerating metabolic

process and may be associated with metabolic syndrome.
Thyroid dysfunction and metabolic syndrome are associated
with increased risk of atherosclerosis, cerebrovascular
disease, cardiovascular disease, Non-alcoholic fatty liver

disease (NAFLD).

Little is known about the relationship between Thyroid
Dysfunction and Metabolic Syndrome. Only few studies
have been performed. In a cross sectional study in 220
metabolic syndrome patients, subclinical hypothyroidism
was prevalent in 16.4% of metabolic syndrome patients.*
In another study, it was found that metabolic syndrome
was prevalent in thyroid dysfunction patients.” The study
done by Lin St et al found that lower free thyroxin level
are associated with metabolic syndrome in Chinese
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population.® There is no information available in literature
regarding this association in this part of the country.
Therefore, this study is done to estimate the prevalence
of thyroid dysfunction in patients of metabolic syndrome.

Aims and Objective
To estimate the prevalence of thyroid dysfunction in
patients of metabolic syndrome.

MATERIALS AND METHODS

This cross-sectional study was conducted at the outpatient
and inpatient of General Medicine department of Netaji
Subhash Chandra Bose Medical College Jabalpur Madhya
Pradesh from First January 2019 to 30" September 2020.
The study was pre-approved by the Institutional Ethics
Committee (IEC) for the final permission. After obtaining
the permission of IEC the study was conducted. Two
hundred patients with features of metabolic syndrome
according to International Diabetes Federation criteria
2005" of age group 20-70 years were included in the
study. Patients with primary thyroid disorder, irradiation
of thyroid gland, thyroidectomy or thyroid surgeries,
on drugs like anti-thyroid drugs, drugs that alter thyroid
functions, lipids such as statins, lithium, amiodarone, oral
contraceptive pills, steroid; with liver disorders; with renal
disorders, in congestive cardiac failure, pregnant women
and those who are taking iodized salt were excluded from
the study. Proper informed consent was taken before
including the patients. A detailed history and clinical
examination was done. Investigations including complete
blood count, liver function test, renal function test, fasting
blood sugar, fasting lipid profile, ultrasonography scan
of abdomen, ultrasonography scan neck, serum FT4,
FT3, TSH were done. Metabolic syndrome patients were
considered to have thyroid dysfunction if patients thyroid
hormones level fell outside the reference range free
T3 (0.31-0.65 ng/dl), free T4 (0.7-1.6 ng/dl) and TSH
level (0.25-5 mIU/L)). Patients were said to be euthyroid
if all thyroid hormone levels fell within reference range.
Overt hypothyroidism was defined as TSH>5 mIU/L,
free T3<0.31 ng/dl and free T4 <0.7 ng/dl Subclinical
hypothyroidism was considered if TSH>5 mIU/L and
free T3 and free T4 within reference range. Subclinical
hyperthyroidism was defined as TSH <0.25 mIU/L
and free T3 and free T4 within reference range. The
information collected regarding all the selected cases were
recorded in a master chart.

STATISTICAL ANALYSIS

Statistical analysis was carried out for 200 patients with
metabolic syndrome. The association was analyzed using
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frequency analysis, percentage analysis and Chi- square test.
P value of <0.05 was taken as significant. Microsoft Excel
2013 and SPSS (Statistical Package for Social Sciences)
Version 22.0 software was used for data entry and analysis.

RESULTS

Out of 200 patients included in the study, 118 (59%) were
female and 82 (41%) were male. Most of patients fall in
age group 36-55 years. Age of female ranged from 25 to
87 years with mean age 51.53 and Standard Deviation 10.94.
Age of male ranged from 27 to 80 with mean 51.59 and
Standard Deviation 10.51 (Table 1).

According to metabolic syndrome parameters, 8 (4%)
fulfilled all metabolic syndrome parameters criteria,
67 (33.5%) fulfilled four criteria and rest 125 (62.5%)
subjects fulfilled three criteria. Statistical analysis with
Chi square test does not reveal any significant trend
in distribution with P > 0.05 (P=0.618). As waist
circumference is absolute criteria to define metabolic
syndrome, it was present in all subjects. Other than waist
circumference, diabetes was the most common among
metabolic syndrome patients (68% of total subjects).
Hypertriglyceridemia contributes 67% of total subjects
and hypertension and low HDL level contributes 40.5%
and 29% respectively. One hundred and forty three (71.5%)
patients found to be euthyroid and 17(8.5%) patients
were hypothyroid. 37 (18.5%) patients had sub clinical
hypothyroidism. Only one patient had overt hyperthyroid
and 2 patient had sub-clinical hyperthyroidism in this study.
Overall thyroid dysfunction is more common in females
than males (Table 2).

Statistical analysis with Chi Square does not reveal any
significant trend in distribution with P > 0.05 (P = 0.170).
Based on the metabolic syndrome criteria, out of
125 patients who fulfilled three of five criteria, 28 had
thyroid dysfunction (16- subclinical hypothyroidism,
9- Overt hypothyroidism, 2-subclinical hyperthyroidism,
1- overt hyperthyroidism). Out of 67 subjects who had 4
of 5 criteria, 18 had subclinical hypothyroidism and 8 had
overt hypothyroidism. Out of 8 subjects who fulfill all
criteria, 3 had subclinical hypothyroidism (Table 3).

Statistical analysis with Chi square test does not reveal any
significant trend in distribution with P > 0.05 (P=0.166)

DISCUSSION

In our study we selected 200 patients with metabolic
syndrome from outpatient and inpatient division of
department of Medicine. In this study, disease was
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Age Sex Total

Female Male

Count Percentage Count Percentage Count Percentage

25-35 07 05.9 05 06.1 12 06.0
yrs
36-45 30 254 20 244 50 25.0
yrs
46-55 41 34.8 24 29.3 65 32.5
yrs
56-65 31 26.3 26 31.7 57 285
yrs
66-75 07 05.9 06 07.3 13 06.5
yrs
>75 02 01.7 01 01.2 03 01.5
yrs
Total 118 100.0 82 100.0 200 100.0
Thyroid Status Sex Total
Female Male Count Percentage
Normal 77 66 143 71.5
Subclinical 26 1 37 18.5
Hypothyroidism
Hypothyroidism 13 04 17 8.5
Subclinical 01 01 2 1.0
Hyperthyroidism
Hyperthyroidism 01 00 1 0.5
Total 118 82 200 100.0

Thyroid Status Metabolic Syndrome Criteria Total
Criteria Present

3 4 5
Normal 97 41 5 143
Subclinical 16 18 3 37
Hypothyroidism
Hypothyroidism 9 8 0 17
Subclinical 2 0 0 2
Hyperthyroidism
Hyperthyroidism 1 0 0 1
Total 125 67 8 200

Chisquare =11.69; P = 0.166

predominantly affecting women. 59% of patients were
females and 41% were males, which was consistent
with findings of other studies.*? In our study average
age of patients was 51.55+10.73 years. Thirty-two and
half percent (n=65) of patients came under the age
group of 45-55 years and 28.5% (n=57) of patients
came under the age group 55-65 years. These findings
were very similar to Ghanshyam P, S Shantha et al.,® and
Saroj, Santhosh Kumar et al.’ In these studies maximum
number of patients were in 4™ and 5" decade. In this
study, 4% of patients fulfilled all 5 metabolic syndrome
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criteria. Sixty-three and half percent fulfilled 3 out of 5
and 32.5% fulfilled 4 out of 5 criteria. In the study done
by Chakradhar M, Chakravarthy et al., all criteria were
present for 19.5%, 4 criteria positive for 47.7% and 3
criteria positive for 32.8%. '""Most of the patients in this
study fulfilled 3 or 4 criteria of metabolic syndrome. In
the present study, average value of waist circumference
was 95.47+3.11. This was very similar to study done
by Saroj, Santhosh Kumar et al.,” with values WC was
102.5+6.7. In the study done by Deshmukh et al., WC
was 98.6+9.7."

In present study prevalence of thyroid dysfunction in
metabolic syndrome was 28.5. In a study done by Uzunlulu
et al., in Japan, prevalence of thyroid dysfunction was
16.4 % in metabolic syndrome patients.'” In a study from
Nepal, prevalence was 21.1%." In studies like Ghanshyam
PS Shantha et al,, ® and P Gyawali et al., '* prevalence of
thyroid dysfunction was 29.3% and 31.25% respectively.
Prevalence of thyroid dysfunction in present study (28.5%)
was similar to study done by Ghanshyam PS Shantha et al.?
Prevalence of subclinical hypothyroidism was 18.5%, overt
hypothyroidism was 8.5% and subclinical hyperthyroidism
was 1% in our study, which was similar to Ghanshyam PS
Shantha et al., ® study. In Gyawali P et al., study, prevalence
of subclinical hypothyroidism and overt hypothyroidism
was 28.9% and 1.55% respectively."* It was observed that
there is high prevalence of thyroid dysfunction in the
patients of metabolic syndrome. The prevalence of thyroid
dysfunction was more among the females with metabolic
syndrome than those among male subjects, which was
consistent with studies like Gyawali P et al., '* and Saroj,
Santhosh Kumar et al.’

Limitations of the study

The present study has some limitations. The sample
size was small. Nutrition status of iodine and thyroid
autoimmunity in the study patients was not assessed.

CONCLUSION

Patients of Metabolic Syndrome found to have high
prevalence of thyroid dysfunction. Prevalence of
subclinical hypothyroidism and overt hypothyroidism
is higher than that of general population. Metabolic
syndrome and Hypothyroidism are independent risk factor
for Obesity and atherosclerotic diseases. It is possible
that patients suffering from both of these entities have
a compound risk. Therefore it is needed to screen such
metabolic syndrome patients for the presence of thyroid
dysfunction. It should be aggressively detected and treated
in these patients for better outcome.
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