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Abstract

Background: Subclinical hypothyroidism (SCH) is a common endocrine disorder
characterized by elevated thyroid-stimulating hormone levels with normal thyroid
hormone concentrations. There may be a connection between SCH and metabolic
syndrome (MetS), a group of metabolic disorders that raise the risk of cardiovascular
disease. However, there is still a lack of data from Indian communities. Aim: To determine
the prevalence of subclinical hypothyroidism and its association with metabolic
syndrome among adults. Materials and Methods: This hospital-based cross-sectional
study was conducted at Zydus Medical College and Hospital, Dahod, over a period of one
year (2025). A total of 100 adult participants were included. Clinical evaluation,
anthropometric measurements, and biochemical investigations including thyroid profile,
fasting blood glucose, and lipid profile were performed. Metabolic syndrome was defined
using NCEP ATP III criteria. Statistical analysis was carried out using SPSS version 25.0,
with p < 0.05 considered statistically significant. Results: The prevalence of subclinical
hypothyroidism was 24%, while metabolic syndrome was present in 38% of participants.
A significantly higher proportion of individuals with SCH had metabolic syndrome
compared to euthyroid individuals (66.7% vs 28.9%, p < 0.001). Participants with SCH
demonstrated significantly higher body mass index, waist circumference, fasting blood
glucose, triglyceride levels, and systolic blood pressure, along with lower HDL levels (p <
0.05). Conclusion: Subclinical hypothyroidism is significantly associated with metabolic
syndrome and adverse metabolic parameters. These results emphasize how crucial it is
to test for thyroid dysfunction in people who have metabolic risk factors. Clinical results
may be improved and cardiovascular risk may be decreased with early detection and

Published: 29-04-2026 treatment of SCH.
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INTRODUCTION

Subclinical hypothyroidism (SCH) is acommonly encountered endocrine disorder characterized by elevated serum thyroid-
stimulating hormone (TSH) levels with normal circulating free thyroxine (FT4) concentrations. SCH has grown in clinical
significance despite the fact that patients are frequently asymptomatic because of its possible links to metabolic problems,
cardiovascular morbidity, and the development of overt hypothyroidism. The incidence of SCH varies greatly around the
world, ranging from 4% to 15% based on factors including age, sex, iodine consumption, and demographics; women and
the elderly have been found to have greater rates.1

Keywords: Subclinical hypothyroidism, metabolic syndrome, thyroid-stimulating
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A collection of connected metabolic disorders, such as central obesity, hypertension, dyslipidemia, and impaired glucose
metabolism, are together referred to as metabolic syndrome (MetS). Because of its substantial correlation with type 2
diabetes, cardiovascular disease (CVD), and higher mortality, it is a significant public health problem.2 Globally, the
incidence of metabolic syndrome is increasing, particularly in emerging nations like India, where dietary changes,
urbanization, and lifestyle modifications greatly increase this burden.3

Thyroid function and metabolic parameters appear to interact significantly, according to recent data. Thyroid hormones are
essential for controlling vascular function, glucose homeostasis, lipid metabolism, and basal metabolic rate. Metabolic
disorders as elevated low-density lipoprotein (LDL) cholesterol, insulin resistance, endothelial dysfunction, and weight
gain can result from even minor changes in thyroid hormone levels, as shown in SCH.4 There may be a biological
connection between SCH and MetS because these anomalies coincide with elements of metabolic syndrome.
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Metabolic syndrome is more common in those with subclinical hypothyroidism, according to several studies. Increased
waist circumference, elevated triglyceride levels, decreased HDL cholesterol, and impaired fasting glucose have all been
linked to elevated TSH levels. Additionally, even within the upper bounds of the normal range, it has been demonstrated
that insulin resistance, a major underlying mechanism of metabolic syndrome, positively correlates with TSH levels.5
These results suggest that SCH may be a contributing factor to metabolic and cardiovascular risk rather than a benign
disease.

Metabolic syndrome and SCH are linked by complex pathophysiological pathways. By controlling hepatic LDL receptor
activation and cholesterol production, thyroid hormones have an impact on lipid metabolism. Reduced thyroid hormone
activity in SCH causes hypercholesterolemia and impaired lipid elimination. Furthermore, reduced insulin sensitivity and
altered peripheral tissue glucose absorption are two ways that thyroid disease may affect glucose metabolism.6 Further
evidence for the connection between SCH and metabolic syndrome comes from the identification of oxidative stress,
adipokine imbalance, and chronic low-grade inflammation.

There is little information available in India about the connection between SCH and metabolic syndrome, especially in
semi-urban and rural areas. Early detection of SCH in people with metabolic syndrome—or vice versa—may aid in risk
stratification and the avoidance of long-term consequences, given the growing prevalence of both illnesses. Patients with
metabolic syndrome may benefit from early intervention and better clinical outcomes if they are screened for thyroid
dysfunction.7

There is still variation in results between studies despite mounting evidence, which may be caused by variations in study
designs, demographic characteristics, and diagnostic criteria. To better understand the frequency of SCH and its
relationship to metabolic syndrome in various groups, more study is thus required. The goal of the current study was to
find out how common subclinical hypothyroidism is in adults and assess how it relates to metabolic syndrome in patients
who visit a tertiary care facility. The purpose of this study is to add to the body of knowledge and shed light on the clinical
importance of SCH in connection to metabolic health.

AIMS AND OBJECTIVES

Aim

To determine the prevalence of subclinical hypothyroidism and its association with metabolic syndrome among adults.
Objectives

1. To estimate the prevalence of subclinical hypothyroidism in the study population.

2. To assess the prevalence of metabolic syndrome among adults.

3. To evaluate the association between subclinical hypothyroidism and components of metabolic syndrome.

4. To analyze the relationship between serum TSH levels and metabolic parameters.

MATERIALS AND METHODS
Study Design: A hospital-based cross-sectional observational study.

Study Setting: The study was conducted at Zydus Medical College and Hospital, Dahod, a tertiary care teaching hospital.
Study Duration: The study was carried out over a period of 1 year (January 2025 to December 2025).
Study Population: Adult patients attending outpatient and inpatient departments of the hospital.

Sample Size
A total of 100 participants were included in the study.

Inclusion Criteria

. Adults aged >18 years
. Patients willing to provide informed consent
. Patients undergoing routine health evaluation

Exclusion Criteria

. Known cases of overt hypothyroidism or hyperthyroidism

. Patients on thyroid hormone replacement therapy

. Pregnant women

. Patients with severe systemic illness

. Patients on medications affecting thyroid function (e.g., amiodarone, steroids)
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Operational Definitions

. Subclinical Hypothyroidism (SCH): Elevated TSH (>4.5 mIU/L) with normal FT4 levels.

Metabolic Syndrome (MetS): Defined according to NCEP ATP III criteria, presence of >3 of the following:
Waist circumference >90 cm (men), >80 cm (women)

Triglycerides >150 mg/dL

HDL <40 mg/dL (men), <50 mg/dL (women)

Blood pressure >130/85 mmHg

Fasting blood glucose >100 mg/dL

O OO0 OO0

Data Collection Procedure

. Detailed history and clinical examination were conducted.

. Anthropometric measurements (height, weight, BMI, waist circumference) were recorded.
Blood pressure was measured using a standardized sphygmomanometer.

Fasting blood samples were collected for:

Thyroid profile (TSH, FT4)

Fasting blood glucose

Lipid profile

O OO

Statistical Analysis

The collected data were entered into Microsoft Excel and subsequently analyzed using SPSS version 25.0. Continuous
variables were expressed as mean + standard deviation (SD), while categorical variables were presented as frequencies and
percentages. The association between categorical variables was assessed using the Chi-square test. For comparison of
means between two groups, the Independent t-test was applied. Additionally, the correlation between thyroid-stimulating
hormone (TSH) levels and metabolic parameters was evaluated using Pearson’s correlation coefficient. A p-value of less
than 0.05 was considered statistically significant for all analyses.

RESULTS

The present cross-sectional study included 100 adult participants evaluated for subclinical hypothyroidism (SCH) and
metabolic syndrome (MetS). The demographic profile, prevalence, and associations between thyroid status and metabolic
parameters were analyzed.

Table 1: Age and Gender Distribution of Study Participants (N = 100)

Variable Category | Frequency (n) | Percentage (%)
Age Group (years) | 18-30 22 22.0

31-40 28 28.0

41-50 26 26.0

>50 24 24.0
Gender Male 46 46.0

Female 54 54.0

The study included 100 participants with a fairly even distribution across age groups. The largest proportion of participants
belonged to the 31-40 years age group (28%), followed by 41-50 years (26%), >50 years (24%), and 18-30 years (22%).
Regarding gender distribution, females constituted a slightly higher proportion (54%) compared to males (46%), indicating
a near-balanced representation with a female predominance.

Age Group

30

1830 2140 41-50 >50

mAge Group

Figure 1A: Age Distribution

International Journal of Medicine 769



Citation: Ganava AR, Damor VN, Bamaniya DF, Gupta SB. Prevalence of subclinical hypothyroidism and its association with
metabolic syndrome in adults.. Int. J. Med., 2026,8(4):767-774.

Gender Distribution

m Male

H Female

Figure 1B: Sex Distribution

Table 2: Prevalence of Subclinical Hypothyroidism (N = 100)

Thyroid Status Frequency (n) | Percentage (%)
Euthyroid 76 76.0
Subclinical Hypothyroidism | 24 24.0

Out of the total participants, 24% were found to have subclinical hypothyroidism, while the majority (76%) were euthyroid.
This indicates that approximately one-fourth of the study population had subclinical thyroid dysfunction.

80
70
60
50
40
30
20

10

Euthyroid Subclinical Hypothyroidism

m Thyroid Status
Figure 2: Thyroid Status

Table 3: Prevalence of Metabolic Syndrome (N = 100)
Metabolic Syndrome Status | Frequency (n) | Percentage (%)
Present 38 38.0
Absent 62 62.0

Metabolic syndrome was present in 38% of participants, whereas 62% did not meet the criteria for metabolic syndrome.
This suggests a relatively high burden of metabolic abnormalities within the study group.
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Metabolic Syndrome Status

o Present
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Figure 3: Metabolic Syndrome Status

Table 4: Association Between Subclinical Hypothyroidism and Metabolic Syndrome

Thyroid Status | MetS Present (n, %) | MetS Absent (n, %) | Total | p-value
SCH (n=24) 16 (66.7%) 8 (33.3%) 24

Euthyroid (n=76) | 22 (28.9%) 54 (71.1%) 76 <0.001
Total 38 62 100

A significant association was observed between subclinical hypothyroidism and metabolic syndrome. Among individuals
with subclinical hypothyroidism, 66.7% had metabolic syndrome, compared to only 28.9% among euthyroid individuals.
Conversely, 71.1% of euthyroid participants did not have metabolic syndrome, compared to only 33.3% in the subclinical
hypothyroid group. This association was statistically highly significant (p < 0.001), indicating that individuals with
subclinical hypothyroidism are at a markedly higher risk of developing metabolic syndrome.
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Figure 4: Association Between Subclinical Hypothyroidism and Metabolic Syndrome

Table 5: Comparison of Metabolic Parameters Between SCH and Euthyroid Groups

Parameter SCH (Mean £ SD) | Euthyroid (Mean + SD) | p-value
BMI (kg/m?) 27.8+3.2 246+2.8 <0.001
Waist Circumference (cm) 945+8.6 86.2+7.4 <0.001
Fasting Blood Glucose (mg/dL) | 112.4 +18.2 98.6 £ 14.5 0.002
Triglycerides (mg/dL) 178.5 + 35.6 142.3 £ 30.1 <0.001
HDL (mg/dL) 38.2+6.5 456 £7.2 <0.001
Systolic BP (mmHg) 136.8+12.4 124.3+10.8 <0.001
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Participants with subclinical hypothyroidism exhibited significantly worse metabolic profiles compared to euthyroid
individuals. The mean BMI and waist circumference were significantly higher in the SCH group (27.8 £ 3.2 kg/m? and
94.5 + 8.6 cm, respectively) than in the euthyroid group (24.6 + 2.8 kg/m? and 86.2 = 7.4 cm). Similarly, fasting blood
glucose and triglyceride levels were significantly elevated in the SCH group (112.4 = 18.2 mg/dL and 178.5 + 35.6 mg/dL)
compared to euthyroid individuals (98.6 £ 14.5 mg/dL and 142.3 + 30.1 mg/dL).

In contrast, HDL cholesterol levels were significantly lower in the SCH group (38.2 + 6.5 mg/dL) compared to the euthyroid
group (45.6 £ 7.2 mg/dL). Additionally, systolic blood pressure was higher in individuals with SCH (136.8 + 12.4 mmHg)
than in euthyroid participants (124.3 + 10.8 mmHg). All these differences were statistically significant, indicating that
subclinical hypothyroidism is associated with adverse metabolic alterations.

Comparison of Metabolic Parameters (SCH vs Euthyroid)
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Figure 5: Comparison of Metabolic Parameters Between SCH and Euthyroid Groups

DISCUSSION

The present cross-sectional study evaluated the prevalence of subclinical hypothyroidism (SCH) and its association with
metabolic syndrome (MetS) among 100 adult participants. The results showed a 38% prevalence of metabolic syndrome
and a 24% prevalence of SCH, with a substantial correlation between the two illnesses. Furthermore, compared to euthyroid
people, those with SCH showed much worse metabolic characteristics.

The somewhat larger percentage of females (54%) in the current research is consistent with the known higher frequency
of thyroid dysfunction in women. Due to hormonal factors and immunological wulnerability, prior epidemiological
investigations have consistently found a female predominance in SCH (1,2).8 The bulk of people in this research were
between the ages of 31 and 50, which is the usual age range where thyroid dysfunction and metabolic diseases start to
exhibit more symptoms.

This study's 24% prevalence of SCH is comparatively greater than estimates from throughout the world, which range from
4% to 15%.9 However, comparable higher prevalence rates have been documented in Indian communities, potentially as
a result of enhanced screening, genetic susceptibility, and differences in iodine consumption. SCH prevalence in Indian
adults ranges from 11% to 19%, according to studies by Unnikrishnan AG et al. and Unnikrishnan et al., confirming the
finding that SCH is a major public health issue in this area.10

This study's 38% metabolic syndrome prevalence is in line with other Indian research that found prevalences ranging from
30% to 45%. This growing load is a result of dietary changes, sedentary lifestyles, and rapid urbanization. Thyroid
dysfunction and metabolic disorders share pathophysiological pathways, as demonstrated by the coexistence of SCH and
metabolic syndrome found in this study.11

The high correlation between SCH and metabolic syndrome—66.7% of SCH patients had MetS, compared to just 28.9%
of euthyroid people (p < 0.001)—is one of the study's main findings. The results of earlier research, including those by
Teixeira PFDS et al., which showed that increased TSH levels are independently related with metabolic syndrome and its
components, are in line with this statistically significant connection. The findings support the idea that SCH could be a
disease that increases cardiometabolic risk rather than a benign biochemical anomaly.4
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The BMI and waist circumference of SCH participants in this research were considerably greater than those of euthyroid
participants. These results point to a robust correlation between SCH and obesity, especially central obesity. Reduced
thyroid activity may result in weight gain and fat buildup because thyroid hormones are essential for controlling energy
expenditure and lipid metabolism.12 SCH is associated with metabolic abnormalities because central obesity, a major
component of metabolic syndrome, is known to contribute to insulin resistance and systemic inflammation.

Additionally, the SCH group’s fasting blood glucose levels were much higher, suggesting poor glucose metabolism. Studies
demonstrating that even modest thyroid malfunction might change glucose homeostasis and lower insulin sensitivity
support this conclusion (10). According to research by Eom YS et al., SCH is linked to greater insulin resistance, which
might account for the higher incidence of metabolic syndrome seen in these people.13

This study's lipid profile analysis showed that SCH patients had much higher triglyceride and lower HDL values. These
results are in line with earlier research showing that thyroid hormones affect lipid metabolism via controlling the expression
of the LDL receptor and hepatic lipase activity. Dyslipidemia, a defining characteristic of metabolic syndrome and a
significant risk factor for cardiovascular disease, is caused by impaired lipid clearance as a result of reduced thyroid
activity.14

Furthermore, the SCH group's systolic blood pressure was much higher, indicating a connection between hypertension and
thyroid dysfunction. This might be explained by endothelial dysfunction linked to decreased thyroid hormone activity and
increased peripheral vascular resistance.15 In those with SCH, the combination of hypertension, dyslipidemia, and poor
glucose metabolism increases cardiovascular risk.

The pathophysiological processes that connect metabolic syndrome with SCH are intricate and multifaceted. Insulin
resistance, modified lipid metabolism, endothelial dysfunction, oxidative stress, and persistent low-grade inflammation are
among the suggested pathways. The connection between thyroid function and metabolic parameters may potentially be
mediated by adipokines like leptin and adiponectin.7 The study's conclusions have significant therapeutic ramifications.
Patients with metabolic syndrome may benefit from frequent thyroid dysfunction screening due to the significant
correlation between SCH and metabolic syndrome. Improved metabolic parameters and a lower risk of cardiovascular
problems might result from early detection and treatment of SCH. It is crucial to remember that this study's cross-sectional
design makes it more difficult to prove causation. To ascertain if SCH directly causes the development of metabolic
syndrome or vice versa, longitudinal research is required.

CONCLUSION

The present study demonstrated that subclinical hypothyroidism (SCH) is relatively common among adults, with a
prevalence of 24%, and shows a significant association with metabolic syndrome (MetS). Compared to euthyroid persons,
a significant percentage of SCH patients had metabolic syndrome, indicating a substantial correlation between thyroid
failure and metabolic abnormalities. Additionally, individuals with SCH had markedly adverse metabolic profiles, such as
raised systolic blood pressure, dyslipidemia, elevated fasting blood glucose, increased body mass index, and increased
waist circumference.

These results imply that SCH may contribute significantly to cardiometabolic risk rather than being a clinically unimportant
disorder. The importance for early detection and adequate treatment of thyroid dysfunction in adults, especially in those
with metabolic risk factors, is highlighted by the coexistence of SCH and metabolic syndrome. In those with metabolic
syndrome, routine thyroid function testing may help with prompt diagnosis and treatment. Overall, the study highlights
how critical it is to identify SCH as a possible risk factor for cardiovascular morbidity and metabolic syndrome. Reducing
long-term problems and improving overall health outcomes may be possible with early identification and focused care
techniques.

LIMITATIONS OF THE STUDY

This study has certain limitations that should be considered while interpreting the findings. The cross-sectional design
makes it more difficult to prove a link between metabolic syndrome and subclinical hypothyroidism. The results'
applicability to a larger population may be impacted by the single-center setup and somewhat small sample size (n=100).
Furthermore, confounding variables such food patterns, levels of physical activity, and socioeconomic status were not
thoroughly examined. To further understand the temporal link and underlying processes between SCH and metabolic
syndrome, longitudinal research with larger, more varied populations are advised.
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