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ABSTRACT

A number of metabolic and cardiovascular parameters may be profoundly impacted by hypothyroidism, a prevalent
endocrine condition. The aim of this study was to determine the prevalence and risk factors of metabolic syndrome in
hypothyroidism patients who are not overweight. This research lasted two years in a private medical college, Tamil Nadu
between 2022 and 2024. Among 138 hypothyroidism patients the most significant group consisted of individuals from age
41 to 50 (28%). Females constituted majority (57%) of the study population. Hypertension was present in 32% of the patients,
while diabetes mellitus was found in 29%. Elevated waist circumference was observed in 38% of the patients. High blood
pressure was recorded in 22% of the patients. Regarding HbAlc levels, 55% had levels > 6.5%, indicating poor glycaemic
control. While 38% of patients had total cholesterol levels over 200 mg/dL, 55% had triglyceride levels above 150 mg/dL.
It was shown that 51% of the patients had low HDL levels (< 40 mg/dL) and 85% had high LDL levels (> 100 mg/dL),
respectively. Patients with hypothyroidism are more likely to have metabolic and cardiovascular risk factors, according to
this research. The need of doing thorough assessments and managing cardiovascular risk factors in this group is highlighted
by these results. Regular monitoring and early intervention can help mitigate long-term risks associated with hypothyroidism.
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1. INTRODUCTION

Central obesity, insulin resistance, hypertension, and dyslipidemia that promotes atherosclerosis are among the metabolic
abnormalities that comprise the metabolic dysfunction cluster, which is known as the metabolic syndrome. This condition
raises the five times the probability of atherosclerotic cardiovascular diseases such as heart attacks, strokes, peripheral
vascular disorders, insulin resistance, and type Il diabetes (1,2). Three or more metabolic abnormalities are required for the
diagnosis of metabolic syndrome, which includes a male and female waist circumference > 40 and 35 inches, respectively
or A blood triglyceride level of 150 mg/dL or above Or low levels of HDL-C were characterized as < 40 mg/dL in men and
<50 mg/dL in women or fasting glucose level was 100 mg/dL or above or diastolic blood pressure readings of 85 mm Hg
or higher or systolic readings of 130 mm Hg or higher (3).

Hypothyroidism, which is a global health concern with a varying prevalence across different countries. Thyroid hormones
influence metabolic syndrome-related variables including HDL-C, triglycerides, blood pressure, and plasma glucose levels;
they also regulate glucose, lipid, and energy metabolism. Several scientific reports confirm that hypothyroidism manifesting
in conscious states makes traditional cardiovascular risk variables worse (4-6). Scientific studies show that thyroid function
maintains intricate ties with metabolic regulation through hypothyroidism because it may affect both lipid control and blood
glucose management as well as weight distribution patterns. This distribution patterns together with the risk factors of
metabolic syndrome in hypothyroid non-obese patients require comprehensive investigation for effective treatment planning
and population risk identification (7).

The objective of this research was to determine the prevalence and risk factors of metabolic syndrome in hypothyroidism
patients among non-obese patients. This research examined metabolic syndrome occurrence patterns together with clinical
features and biological reasons that affect non-obese hypothyroid patients. This research provides knowledge to healthcare
professionals regarding early identification along with prevention and treatment methods of metabolic complications facing
non-obese patients with hypothyroidism.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 7s
pg. 720



Dr. Preethi CD, Dr. Prof. Dr. N Anuradha, Dr. Viknesh Prabhu,
Dr. Anis Preethi, Dr. Ashwathy

2. METHODS AND MATERIALS:

Between 2022 and 2024, 138 non-obese hypothyroid patients who visited the general medicine outpatient department were
included in this hospital-based cross-sectional study. The inclusion criteria were as follows: Clinically diagnosed and
laboratory-confirmed hypothyroidism; Non-obese patients with a Body Mass Index (BMI) of less than 24.9; Thyroid-
stimulating hormone (TSH) levels greater than 4.50 mIU/L; The free T4 levels were less than 1.8 ng/dL; Free T3 levels of
less than 1.4 ng/dL. Patients whore were fulfilled the inclusion criteria, a detailed Medical histories about diabetes,
hypertension, triglycerides, past test results were collected. Waist circumference? After a thorough explanation of the study,
written informed consent was acquired. The questionnaires were filled by the researcher by interview method. Ethics
approval was obtained from the institutional ethics committee.

3. STAT ANALYSIS

RESULTS:

The distribution of patients in this research by age group showed that the largest percentage of patients fell within the 41-50
age ranges, accounting for 28% (39 patients) and those aged 51-60 years made up the smallest group at 23% (32 patients).
In this study, the proportion of females was higher, with 79 patients (57%) compared to 59 males (43%).

Based on their prior medical history, 44 patients (32%) were diagnosed with hypertension, although 94 patients (68%) did
not have hypertension, and 98 patients (71%) did not have diabetes, but 40 patients (29%) had.

According to measurements of waist circumference, 53 patients (38%) had a high waist circumference, whereas 85 patients
(62%) had a normal one. When the blood pressure of the non-obese patients was taken, it was found that 31 patients (22%)
had high blood pressure and 107 patients (78%) had normal blood pressure. 17 patients (12%) had HbA1c levels below 5.7%,
45 patients (33%) had levels between 5.7 and 6.4%, and the majority of patients (76 patients, 55%) had levels above 6.5%,
according to the patients' HoAlc values.

Among study participants, 86 patients (62%) had total cholesterol levels below 200 mg/dL, whereas 52 patients (38%) had
levels above 200 mg/dL. Additionally, 62 patients (45%) had normal triglyceride levels, while 76 patients (55%), had
elevated triglyceride levels.

Of the individuals with high-density lipoprotein levels, 70 (51%) had HDL levels below 40 mg/dL, 60 (43%) had HDL
values between 41 and 60 mg/dL, and eight (6%) had levels over 60 mg/dL. According to very low-density lipoprotein levels,
27 patients (20%) had values above 30 mg/dL, while 111 patients (80%) had levels below that threshold. Twenty-one patients
(15%) had low-density lipoprotein values below 100 mg/dL, while the vast majority of patients (117 patients, 85%) had
levels over 100 mg/dL.

TABLE 1: DISTRIBUTION OF DEMOGRAPHIC AND RISK FACTORS DETAILS:

CHARACTERS N PERCENTAGE
AGE (YRS)

<30 34 25%
31-40 33 24%
41-50 39 28%
51-60 32 23%
GENDER

FEMALE 79 57%
MALE 59 43%
H/O HYPERTENSION

No 94 68%
Yes 44 32%
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H/O DIABETES

No 98 71%

Yes 40 29%

WC MEASUREMENT

Normal 85 62%

High 53 38%

BLOOD PRESSURE MEASUREMENT

Normal 107 78%

High 31 22%

HbAL1C LEVEL

<5.7 17 12%
5.7-6.4 45 33%
>6.5 76 55%

TOTAL CHOLESTEROL LEVEL (mg/dl)

<200 86 62%

>200 52 38%

TG LEVEL (mg/dl)

<150 62 45%

>150 76 55%

HDL LEVEL (mg/dI)

<40 70 51%
41-60 60 43%
>60 8 6%

VLDL LEVEL (mg/dl)

<30 111 80%

>30 27 20%

LDL LEVEL (mg/dl)

<100 21 15%

>100 117 85%

4. DISCUSSION

A person's thyroid hormones play an essential role in controlling their hunger, metabolic rate, cholesterol and glucose levels,
and the production of fat cells (7). Hypothyroidism results from the insufficient production of thyroid hormones, leading to
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a decrease in metabolic rate, fatigue, weight gain, cold intolerance, and other symptoms associated with decreased cellular
metabolism. The goal of treating this condition is to normalize metabolic function (8).

The rapid increase of sedentary activities combined with excessive calorie consumption resulted in higher metabolic
syndrome rates that appeared throughout the last few decades. The development of metabolic syndrome strongly depends on
genetic factors while environmental elements also contribute significantly. The implementation of intervention measures
provides promise to stop and revert the advancement of metabolic syndrome (1-3,9)

The higher prevalence of hypothyroidism in our study was between in the 41-50 age group affecting middle-aged individuals
and this could be related to the natural progression of thyroid dysfunction, which tends to increase with age. The gender
distribution revealed a higher proportion of females (57%) than males (43%). This aligns with the existing literature,
indicating that hypothyroidism is more common in women, likely due to autoimmune factors that are more prevalent in
females. Similar demographic results were observed in Mehran et al. (10) research where the MetS group exhibited a
significantly higher mean age (48.8 + 12.9 years) than the non-MetS group (36.3 £ 13.1 years, p < 0.001) and majority of
them were females.

Regarding hypertension in this current research, 32% were hypertensive. The association between hypothyroidism and
hypertension is well-documented, as thyroid hormone imbalances can lead to alterations in cardiovascular function and blood
pressure regulation (11,12).

Blood pressure readings in our study showed that 22% of the patients had high blood pressure, whereas 78% had normal
blood pressure. This finding underscores the cardiovascular risk associated with hypothyroidism, as thyroid hormone
deficiency can affect vascular resistance and heart function. The changes in BP were significantly associated with those
reported by Cornier et al., (13). Thyroid hormones (THSs) have significant inotropic and chronotropic effects on the heart,
causing vasodilation in the systemic circulation and reducing systemic vascular resistance (14,15).

The prevalence of diabetes mellitus showed that 29% of the patients had diabetes. Regular monitoring and control of blood
glucose levels in individuals with hypothyroidism is necessary since diabetes is present in about one-third of the patients
(11). Hypermature atherosclerosis and premature cardiovascular disease along with early type 1l diabetes mellitus develop
because of the metabolic syndrome (16).

Similarly in Langen et al research, most individuals with subclinical hypothyroidism had hypertension but no correlation has
been reported with DM in such patients. Park SB also reported similar findings where HTN and DM were present in patients
with MetS (17).

As in current research, HbAlc levels revealed that 55% of the patients had levels greater than 6.5%, indicating poor
glycaemic control, 33% had levels between 5.7 and 6.4%, and 12% had levels less than 5.7%. The high percentage of patients
with elevated HbAlc levels highlights a link between hypothyroidism and impaired glucose metabolism. Greater frequency
of changed HbA1c levels noted in individuals with hypothyroidism compared to those without the condition, but did not find
a significant association between HbAlc levels and hypothyroidism in  Sherwani research (18). Ogbonna et al., who reported
a higher incidence of elevated HbAlc levels (19).

People suffering from hypothyroidism experience problems with their insulin sensitivity along with their glucose metabolic
functions. The reduction of thyroid hormone levels causes peripheral tissues to absorb less glucose along with impaired
insulin production from pancreatic B-cells. The condition causes blood glucose levels to rise and triggers compensatory
hyperinsulinaemia which stands as the basic elements of insulin obstruction that is a critical component of metabolic
condition (20).

Sixty-two percent of the patients had a normal waist circumference, whereas 38% had a high waist circumference. It is
important to effectively control weight in this group since a large waist circumference, which is a sign of central obesity,
increases the risk of metabolic syndrome. Scientific studies found that the little increase in serum TSH is more of a side
effect than a main cause of obesity, as a 1 mIU/L rise in TSH was linked to a 0.6 kg increase in BW for women and a 0.7 kg
gain for males (21).

Obesity tends to manifest as a wide-spread medical condition in metabolic syndrome yet it appears in people with
hypothyroidism primarily due to diminished thyroid hormone action on metabolism and metabolic efficiency. The deficit of
thyroid hormones modifies both lipid tissue locations and overall functionality to promote the development of deep internal
abdominal fat deposits. Excess visceral fat creates powerful associations with insulin resistance alongside systemic
inflammation which advances the metabolic issues prevalent in hypothyroidism and metabolic syndrome. The increased size
of adipose tissue triggers the release of pro-inflammatory cytokines including tumour necrosis factor, leptin, adiponectin,
plasminogen activator inhibitor, and resistin that damage insulin function causing metabolic problems (22).

Of the patients surveyed in our research, 38% had total cholesterol levels higher than 200 mg/dL. 55 percent had triglyceride
levels higher than 150 mg/dL. The results showed that over half of the patients had low levels of high-density lipoprotein
(HDL) as just 6% of people had HDL values over 60 mg/dL and more than half of the people had abnormal LDL values. An
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increased risk of cardiovascular illnesses is linked to dyslipidaemia, namely high total cholesterol levels, which may be seen
in hypothyroidism. Hypothyroidism is characterized by an enhanced total dyslipidaemia profile (23).

Similar to our findings, in Haghi et al., who studied the link between lipid levels and subclinical hypothyroidism (SCH),
SCH patients, regardless of age or gender, had significantly higher levels of low-density lipoprotein (LDL) and lower levels
of high-density lipoprotein (HDL) compared to normal patients (p < 0.001). No statistically significant variations were seen
in the levels of total cholesterol (TC), very low-density lipoprotein (VLDL), or triglycerides (TG) (p > 0.05) (24).

The cardiovascular risks linked with metabolic syndrome (MetS) were examined in a systematic evaluation of 87 trials
showed that MetS is strongly associated with an increased risk of CVD, CVD mortality, all-cause mortality, myocardial
infarction, stroke, and other cardiovascular diseases. The relative risks for these outcomes were 2.35 (95% ClI: 2.02 to 2.73)
and 2.40 (95% CI: 1.87 to 3.08), 1.58 (95% CI: 1.39 to 1.78), 1.99 (95% CI: 1.61 to 2.46), and 2.27 (95% CI: 1.80 to 2.85),
respectively. Based on these results, it seems that MetS increases the risk of cardiovascular disease even in those who do not
have diabetes. The overall risk of death from any cause was 1.5 times higher in those with metabolic syndrome, and the risk
of death from cardiovascular disease was 2 times higher (23).

The metabolic processes of lipids depend heavily on thyroid hormones because these hormones control synthesis and
movement and catabolic activities of lipids. Among hypothyroidism patients, dyslipidemia develops as a common condition
which elevates total cholesterol together with LDL-C and triglycerides yet decreases HDL-C. The atherogenic characteristics
of metabolic syndromes develop because of defective lipid metabolism (16).

5. CONCLUSION

This study found that people with hypothyroidism are more likely to have metabolic and cardiovascular risk factors. Thyroid
dysfunction and metabolic syndrome are closely related, as seen by the high proportion of patients with higher LDL
cholesterol, triglycerides, and HbAlc values. This study imply that a comprehensive approach to patient management is
essential for patients with hypothyroidism. In order to enhance their overall health outcomes, early intervention technigques
such as lifestyle changes and proper medication may be able to reduce the long-term hazards associated with metabolic
abnormalities.
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