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ABSTRACT
Background: The metabolic pathways of metabolic syndrome are similar to those of thyroid dysfunction, and thyroid
hormone abnormalities have been increasingly reported in patients with metabolic syndrome.

Objective: To find out how often thyroid dysfunction occurs in metabolic syndrome patients who come to a tertiary
care hospital.

Materials and Methods: The study was a cross-sectional study carried out at the Medicine Department, Aziz Fatimah
Medical and Dental College Faisalabad, Pakistan, during six months from November 2025 to April 2026. 200 patients
who met the ATP III criteria for metabolic syndrome were recruited using a non-probability consecutive sampling
technique. The SPSS version 25 software was used for data analysis.

Results: Of the 36.0% of patients with metabolic syndrome, 22.5% had subclinical hypothyroidism, 9.0% had overt
hypothyroidism, and 4.5% had hyperthyroidism; the remaining 64.0% had euthyroidism.

Conclusion: Thyroid dysfunction, especially subclinical hypothyroidism, is prevalent among patients with
metabolic syndrome and is highly related to a poorer lipid profile and higher metabolic syndrome component score.
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INTRODUCTION

Thyroid function and metabolic syndrome have gained
more clinical interest due to common pathways between
them, including insulin resistance, lipid metabolism, and
adiposity. Lakhani et al. performed a cross-sectional study
to ascertain the prevalence of subclinical hypothyroidism
in patients with metabolic syndrome in a tertiary care
hospital and observed a significant number of patients
having previously undiagnosed subclinical thyroid
dysfunction (1). In a tertiary care center, Aravindan and
Lakshmanan compared the prevalence of metabolic
syndrome in hypothyroid and euthyroid individuals and
found that there was a significantly higher prevalence of
metabolic syndrome in hypothyroid patients than in
euthyroid patients (2). In a cross-sectional study, Asuti et
al. studied the prevalence of thyroid dysfunction in
patients with type Il diabetes mellitus in a tertiary care
hospital and observed that thyroid dysfunction was present
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in this metabolically overlapping group, more commonly
in the form of subclinical hypothyroidism (3).

The same associations have been found in various
tertiary care centers. Kandel et al. did a cross-sectional
descriptive study to assess the prevalence of thyroid
dysfunction among type Il diabetes mellitus patients in a
tertiary care center and found that there was a significant
prevalence of undiagnosed thyroid dysfunction in type II
diabetes mellitus patients (4). In a retrospective study
conducted by Pavalaveelzi et al., the prevalence and
association of thyroid dysfunction with diabetes mellitus
were studied at a tertiary care hospital, and a significant
association was observed between glycemic status and
thyroid abnormality (5). In the Indian population, Abha et
al. carried out a prospective cross-sectional study to
evaluate the correlation between thyroid function and lipid
profile among patients with metabolic syndrome and
observed that there was a parallel shift in the lipid profile
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in becoming more atherogenic with worsening thyroid
function (6).

Direct examination of the interaction between thyroid
hormones and metabolic and glycemic parameters has also
been investigated. In a cross-sectional study of the
hormonal and glycemic parameters, Sarker et al. identified
significant relationships between thyroid dysfunction and
metabolic dysregulation in the study population (7).
Kumar and Jha performed a study on thyroid dysfunction
among patients with type 2 diabetes in a tertiary care
hospital and also found a significant number of thyroid
abnormalities in patients with type 2 diabetes (8). Shekhar,
in a cross-sectional study of thyroid disorder in DM type 2
patients in a tertiary care hospital, found similar results as
per the overall literature on the association of dysglycemia
with thyroid disorder (9).

Differences in population and region have also been
reported. In a tribal population of eastern India, Behera and
Sen analyzed the prevalence of thyroid dysfunction in type
2 diabetes mellitus patients in a tertiary center and found
prevalence rates similar to other studies in the region, but
with a different socio-demographic background (10).
Monni et al. studied the prevalence and risk factors for
hypothyroidism among individuals with metabolic
syndrome in a tertiary care center and found that a few
clinical and demographic risk factors were significantly
associated with hypothyroidism in metabolic syndrome
(11). In a cross-sectional study at a tertiary care hospital,
Raj et al. investigated the prevalence of thyroid
abnormalities in chronic kidney disease patients and found
that thyroid dysfunction was seen in a wide variety of
chronic metabolic and systemic diseases other than
metabolic syndrome alone (12).

More recent work has shed light on demographic and
population-specific links. Kisova et al. investigated the
effect of age and sex on the strength of the association
between thyroid dysfunction and MS in hospitalized
patients, and confirmed the modifying effect of age and
sex (13). Giri et al. carried out a descriptive cross-sectional
study to assess the burden of metabolic syndrome in
polycystic ovarian syndrome (PCOS) patients attending a
tertiary care hospital and observed that the burden of
metabolic syndrome among these patients was high, and
they shared some endocrine and metabolic features with
thyroid dysfunction (14). Sharma et al. investigated the
prevalence of autoimmune thyroid markers in subclinical
thyroid disorders in a tertiary care center in Nepal through
a hospital-based cross-sectional study and found that
autoimmune markers were found to be positive in many of
the patients with subclinical thyroid dysfunction (15).

Last but not least, Jimoh et al. performed a hospital-
based study to investigate the spectrum of thyroid function
tests in type 2 diabetic patients at a health facility in a rural
area of southwest Nigeria and found a high prevalence of
thyroid dysfunction in a resource-limited rural
environment (16). Chiu et al. did a cross-sectional study
on the characteristics and prevalence of metabolic
syndrome among adult Filipinos who have
hypothyroidism and found that the prevalence of
metabolic syndrome was significantly higher among
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hypothyroid patients than among nonhypothyroid patients
(17). In further support of systemic metabolic relevance of
thyroid dysfunction, Krishna et al. looked for a correlation
between TSH and LFT values in North Karnataka patients
admitted to a tertiary care hospital and correlated thyroid
status with hepatic biochemical parameters, which showed
significant correlation (18). There is significant clinical
importance in unrecognized thyroid dysfunction in this
high-risk population, which is why the present study was
designed to assess the prevalence of thyroid dysfunction in
patients with metabolic syndrome attending a tertiary care
center.

Objective

To determine the frequency of thyroid dysfunction among
patients with metabolic syndrome presenting to a tertiary
care hospital.

MATERIALS AND METHODS
Study Design: Cross-sectional study.

Setting: Medicine Department, Aziz Fatimah Medical and
Dental College Faisalabad, Pakistan.

Study Duration: Six months, from November 2025 to
April 2026.

Sample Size: A sample size of 200 patients was
determined by OpenEpi for the prevalence of thyroid
dysfunction, estimated to be about 30% in patients with
metabolic syndrome (Lakhani et al.), with a 95% CI and a
margin of error of 6.5%.

Inclusion Criteria: Patients were adults (25—65 years old)
of both sexes who met ATP III criteria for metabolic
syndrome (at least 3 of: abdominal obesity, elevated
triglycerides, low HDL-cholesterol, raised blood pressure,
and raised fasting glucose).

Exclusion Criteria: Patients who were pregnant, had a
history of thyroid illness, were prescribed thyroid
medication, experienced chronic renal disease, having
chronic liver failure, or were receiving other drugs that
could affect thyroid function, including lithium along with
amiodarone, were not included.

Methods: Demographic, anthropometric, and clinical
parameters were recorded in all enrolled patients using a
structured proforma, including waist circumference, blood
pressure, components of metabolic syndrome, and after
informed consent. Blood was collected after an 8-hour
overnight fast for the assessment of fasting blood glucose,
fasting lipid profile, serum TSH, and free T4 through
standard laboratory methods. The thyroid status was
determined as euthyroid (normal TSH and free T4 level),
subclinical hypothyroidism (elevated TSH and normal free
T4 level), overt hypothyroidism (high TSH and low free
T4 level), or hyperthyroidism (low TSH and high free T4
level), based on the normal laboratory reference ranges.
The data were analyzed using SPSS 25.

RESULTS

200 patients with metabolic syndrome were studied.
Participants' mean age was 48.9 £ 9.6 years, and there was
a slight predominance of females (58.5%).
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Table 1
Baseline Demographic and Clinical Characteristics (n =
200)

Table 4
Association of Thyroid Dysfunction with Number of
Metabolic Syndrome Components

Variable Frequency (%) / Mean = Number of MetS Thyroid Euthyroid
SD Components Dysfunction n (%) n (%)
0,
lei:t Circumference (cm) ?(3) l(jllﬂleS/f); ?nggill;ponems 22 (SXLI0) P (CI270)
2
N e 2;'6655'79 fnSZI;;p onents 22 (52.4%) 20 (47.6%)

Components (mean)
Over one third of the patients had thyroid abnormality,
most frequently subclinical hypothyroidism.

Table 2
Frequency of Thyroid Dysfunction Among Metabolic
Syndrome Patients (n = 200)

Thyroid Status Frequency Percentage

Euthyroid 128 64.0%

Subclinical o

Hypothyroidism 4 22.5%

Overt Hypothyroidism 18 9.0%

Hyperthyroidism 9 4.5%
Graph (Bar Chart)

Frequency of Thyroid Dysfunction Categories Among
Metabolic Syndrome Patients

Frequency of Thyroid Dysfunction Among
Metabolic Syndrome Patients (n=200)
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The graphic demonstrates that about two-thirds of patients
with metabolic syndrome were euthyroid, and subclinical
hypothyroidism was the most prevalent thyroid
dysfunction seen. The lipid profile was much more
atherogenic in patients with thyroid dysfunction than in
euthyroid patients.

Table 3
Comparison of Lipid Profile Between Euthyroid and
Thyroid Dysfunction Groups

Variable E(untili’ ;;;d Dysfuzlclt);:)(:li((in=72)
(Trﬁtgildglolesterol 189.4 +28.1 212.6 £31.5
(Ln?gL/é%wleSteml 116.7+22.4 134.9+25.8
(Téligg/lggrides 168.3 +40.2 196.8 £ 45.6
frlllljgl;ég?olesterol 412465 38.6+6.1

p<0.05 for all comparisons (independent t-test).
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Overall p-value = 0.002 (chi-square test for trend).

DISCUSSION

Thyroid dysfunction was present in 36.0% of the patients,
with subclinical hypothyroidism being the most common
(22.5%), and a more atherogenic lipid profile and a higher
number of metabolic syndrome components were
significantly associated with thyroid dysfunction. Our
results are consistent with the results of previous research
that has investigated this relationship. Lakhani et al. also
reported a significant number of patients with metabolic
syndrome with previously undiagnosed subclinical
hypothyroidism in a cross-sectional study (1), with the
same percentage of 22.5% subclinical hypothyroidism
found in our study. Consistent with our findings,
Aravindan and Lakshmanan reported a significantly
higher prevalence of metabolic syndrome among
hypothyroid patients than in euthyroid patients (2), and
Asuti et al. found that subclinical hypothyroidism was a
common thyroid abnormality among patients with type II
diabetes mellitus (3), a metabolically overlapping
population.

The same trends have been reported in other tertiary
care centers. This is in line with the other studies that found
a significant association between glycemic status and
thyroid abnormality in a retrospective tertiary care study
(5) and a notable burden of undiagnosed thyroid
dysfunction among patients with type 11 diabetes mellitus
at a tertiary care center (4). In a prospective cross-sectional
study, Abha et al. showed worsening thyroid function was
associated with a more atherogenic lipid profile in patients
with metabolic syndrome (6), which is in keeping with our
Table 3 results that showed significantly higher levels of
total cholesterol, LDL-cholesterol, and triglycerides in
patients with thyroid dysfunction.

The direct effects of thyroid hormones on glycemic
and hormonal parameters have also been investigated. A
cross-sectional study by Sarker et al. revealed a significant
relationship of thyroid dysfunction with metabolic
dysregulation (7); Kumar and Jha also reported a high
prevalence of thyroid abnormalities in patients with type 2
diabetes from a tertiary care hospital (8). Shekhar's cross-
sectional study of thyroid disorder in T2D patients showed
that patients had thyroid disorder, findings similar to the
general literature, which established a link between
dysglycemia and thyroid disorder (9), supporting the
metabolic pathway hypothesis for our diabetes and thyroid
findings.

Our findings can be generalized with additional
context from population-specific studies. In a tribal

Pagel186



community of eastern India, which has different
sociodemographic characteristics from the other studies,
the prevalence of thyroid dysfunction was found to be
broadly similar to other studies, indicating the association
between thyroid dysfunction and metabolic derangement
to be fairly consistent across various populations (10).
Several clinical and demographic covariates were found to
be significantly associated with hypothyroidism in
metabolic syndrome patients by Monni et al. (11),
providing some explanation for the observed variability
within our own group of patients with thyroid dysfunction,
and the finding of prevalent thyroid abnormalities in
patients with chronic kidney disease by Raj et al. (12)
highlights that thyroid dysfunction is a common
occurrence in chronic metabolic and systemic disease, not
just metabolic syndrome alone.

Modifiers of this association have been described as
demographical. In the hospitalization setting, some of the
variation in the prevalence of thyroid dysfunction may be
attributed to the interaction between age and sex, with the
association with metabolic syndrome, as found by Kisova
et al. (13), which we did not specifically stratify in our
analysis. The high prevalence of metabolic syndrome in
patients with polycystic ovarian syndrome (14) and
frequently positive autoimmune markers in patients with
subclinical thyroid dysfunction (15) highlight the strong
relationship  between  metabolic and  endocrine
dysfunction. Autoimmune markers were not specifically
evaluated in our study, but the high prevalence of
subclinical hypothyroidism may suggest that some of these
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