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Abstract

Background: Thyroid disorders constitute a major health burden in India, affecting an estimated 42 million individuals. Subclinical and overt
thyroid dysfunction frequently remain undiagnosed due to nonspecific symptoms, limited awareness, and the misconception that thyroid
disease is uncommon among asymptomatic individuals. Since thyroid hormones affect metabolic control, cardiovascular health, reproductive
health, cognitive function, foetal neurodevelopment, and general physical and mental well-being, early detection of thyroid dysfunction is
crucial. Significant morbidity, decreased productivity, and financial costs on both people and the country are the outcomes of untreated thyroid
illness. Thyroid stimulating hormone (TSH) screening is still one of the most economical methods for early diagnosis. Aims: This study aimed
to determine whether routine TSH screening is essential in clinical practice. A cross-sectional analysis was conducted among 296 apparently
healthy individuals who voluntarily participated in a multidisease screening program in suburban Chennai, Tamil Nadu. TSH levels were
measured using Immunofluorescence Assay (IFA), with values >4.5 mlU/mL classified as hypothyroidism and <0.25 mlU/mL as
hyperthyroidism. Pregnant women, individuals on steroids or dopamine, and those with pituitary disorders were excluded. Results: Of the 296
subjects, 64 (21.62%) had abnormal TSH values, indicating thyroid dysfunction. Hypothyroidism accounted for 54 cases (18.24%), whereas
10 cases (3.38%) exhibited hyperthyroidism. Female participants demonstrated a higher prevalence (27.12%) compared to males (12%).
These findings highlight that nearly one-fourth of adults in this population harbored undetected thyroid disease despite appearing clinically
healthy. Conclusion: The high prevalence reinforces the necessity of routine TSH screening in general practice. Mass screening programs,
especially in iodine-deficient or low-awareness regions, could reduce long-term morbidity through early detection and timely management.
Public health initiatives must strengthen awareness of thyroid disorders, the importance of iodised salt, and the significant impact of thyroid
health on both physical and mental well-being. Routine TSH screening is therefore recommended as an essential component of preventive
healthcare.
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Introduction

Thyroid disorders constitute one of the most common endocrine diseases globally. The thyroid gland plays an essential role in regulating
metabolism, cardiovascular function, neurological development, and overall homeostasis. Even mild thyroid dysfunction can alter lipid
metabolism, affect cognitive performance, impair fertility, complicate pregnancy, and contribute to long-term cardiovascular morbidity [1].
Therefore, early identification of thyroid disorders is essential, especially in areas with high incidence, low awareness, or insufficient iodine
consumption. According to national epidemiological studies, an estimated 42 million people in India suffer from thyroid diseases [2]. Due to
historical iodine deficit, socioeconomic differences, dietary patterns, environmental influences, and low public health aware ness, the Indian
context differs from that of Western countries, where screening recommendations are frequently based on established iodine-sufficient settings
[3]. These variations emphasise the need for screening methods that are appropriate to a certain area.

Thyroid disease in the Indian context

lodine deficiency diseases (IDD) were common in India prior to the implementation of universal salt iodisation (USI) programs, which
contributed to endemic goitre, hypothyroidism, and cretinism [3]. Due to a number of reasons, including autoimmune thyroiditis, genetic
susceptibility, dietary goitrogens, water pollution, and lifestyle choices, thyroid dysfunction continues at surprisingly high rates even though the
prevalence of IDD has decreased since iodisation [4]. According to several Indian research, the prevalence of hypothyroidism ranges from
10% to 25%, which is significantly greater than the 4% to 8% global norm. Women and older persons are more likely to have subclinical
hypothyroidism, which is frequently overlooked because of its mild or vague symptoms [5].
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Furthermore, patterns of thyroid illness in India could not be fully reflected by epidemiological data from Western literature. Higher health
literacy, frequent preventative screening, and routine medical follow-up are generally advantageous to Western populations; these elements
are not always present in India, particularly in rural or semi-urban regions. Therefore, underdiagnosis may occur if Western prescriptions are
extrapolated without taking regional features into account.

Need for re-evaluation in the post-iodisation era

India's iodine status varies geographically despite iodisation initiatives. Thyroid dysfunction is exacerbated by the changed iodine level in
drinking water found in areas near dams, waterlogged zones, or areas with disturbed water tables [6]. Furthermore, environmental
contaminants such thiocyanates, nitrates, and perchlorates might affect thyroid function by interfering with iodine absorption. The post-
iodization scenario calls for a reassessment of screening techniques in light of these factors. It is untrue to assume that iodine sufficiency by
itself removes the danger of thyroid diseases. For instance, it has been demonstrated that immune system modification after iodisation
increases the incidence of autoimmune thyroid disorders in some populations [7]. As a result, TSH is still an important biochemical indicator
that can identify thyroid malfunction before symptoms appear.

Importance of routine screening

Regular thyroid screening is thought to be a sensitive and dependable method of identifying early biochemical malfunction, particularly when

combined with blood TSH measures. For high-risk individuals, such as women over 35, pregnant women, people with autoimmune diseases,

and those with a family history of thyroid abnormalities, the American Thyroid Association (ATA) and other professional associations advise

routine screening [8]. Nonetheless, there is ongoing discussion about screening asymptomatic people universally.

Universal screening may be helpful in areas like India, where around one-fourth of the population may have undetected thyroid illness.

Undiagnosed thyroid illness can have serious repercussions:

. Cognitive dysfunction and mental health impairment: Hypothyroidism has been linked to depression, reduced concentration, and
impaired memory.

. Cardiovascular risks: Subclinical hypothyroidism contributes to dyslipidemia, hypertension, and increased risk of coronary artery
disease.

. Reproductive and obstetric complications: Thyroid dysfunction can cause infertility, menstrual irregularities, miscarriages, preterm
births, and impaired fetal neurodevelopment.

. Economic burden: Chronic symptoms result in decreased productivity, increased healthcare utilization, and indirect costs, impacting
both individuals and national productivity.

Consequently, regular TSH monitoring may minimise avoidable medical costs, enhance quality of life, and lessen long-term consequences.

In order to determine the frequency of undetected thyroid dysfunction by regular TSH screening, the current study was carried out among

seemingly healthy persons in suburban Chennai. The particular reasons were:

High prevalence of thyroid disorders in India, especially among women.

Low awareness about iodine nutrition, thyroid disease symptoms, and the importance of early screening.

Environmental variations affecting iodine availability and thyroid function.

Underdiagnosis in asymptomatic individuals, who may develop complications if untreated.

Cost-effectiveness and sensitivity of TSH testing for early detection.

By evaluatlng the proportion of individuals with abnormal TSH values, this study seeks to determine whether routine TSH screening should

be adopted as a part of standard clinical practice and whether mass screening initiatives are justified for better public health outcomes.

arLON =

AIMS AND OBJECTIVES
1. Primary Objective:
o  Todetermine whether routine TSH screening is essential in clinical practice.

2. Secondary Objectives:
o To assess the prevalence of thyroid dysfunction among apparently healthy adults.
o Toidentify the proportion of hypothyroidism and hyperthyroidism within the screened population.
o  To evaluate gender differences in thyroid dysfunction prevalence.
o  To highlight the need for mass screening and health education related to thyroid disorders.

MATERIALS AND METHODS

Study Design
A cross-sectional, community-based observational study.

Study Setting
Rural and suburban areas of Chennai district, Tamil Nadu, India, as part of a multidisease screening program.

Study Population
A total of 296 apparently healthy adults participated voluntarily.

Inclusion Criteria
e  Adults appearing clinically healthy.
. Individuals participating in the multidisease screening program.

Exclusion Criteria

. Pregnancy

. Use of steroids or dopamine

. Known pituitary disorders

. Individuals on thyroid medications

e  Those with history of thyroid surgery or neck irradiation

Data Collection

A structured proforma recorded:

. Demographics

Medical history

Reproductive status

Medications

Symptoms suggestive of thyroid disease

Physical examination findings including surgical scars

Laboratory Analysis
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e  TSH measured using Immunofluorescence Assay (IFA), Mini-Vidas platform (Biomérieux).
e  Reference ranges:

o 4.5 mlU/mL = Hypothyroidism

o <0.25 mlU/mL = Hyperthyroidism
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Statistical Analysis
Only descriptive statistics were used as per your instruction.

Results
Table 1: Overall TSH Screening Results (N = 296
Thyroid Status Number | Percentage (%)
Normal TSH 232 78.38%
Hypothyroidism | 54 18.24%
Hyperthyroidism | 10 3.38%
Total 296 100%

The general distribution of the 296 research participants' thyroid-stimulating hormone (TSH) test findings is shown in Table 1. The majority of
people (232; 78.38%) had TSH values that were normal. 64 participants (21.62%) had thyroid malfunction, with hypothyroidism being the
most common condition, affecting 54 people (18.24%). Only 10 people (3.38%) had hyperthyroidism, which was less prevalent. This table
shows that thyroid abnormalities were present in almost one-fifth of the examined group.

Overall TSH Screening Results
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Figure 1: Overall TSH Screening Results (N = 296)

Table 2: Gender Distribution of Study Subjects (N = 296)

Gender | Number | Percentage (%)
Male 108 36.49%

Female | 188 63.51%

Total 296 100%

The study population's gender distribution is displayed in Table 2. Out of the 296 patients, 188 (63.51%) were female and 108 (36.49%)
were male. This suggests a research group that is predominately female, which is common in thyroid screening settings since women are
more likely to seek medical attention and are more susceptible to thyroid problems.

Gender Distribution

= Male

» Female

Figure 2: Gender Distribution of Study Subjects (N = 296)

Table 3: Thyroid Dysfunction by Gender

Gender | Total Subjects | Thyroid Disorder (n) | Percentage (%)
Male 108 13 12.0%

Female | 188 51 27.12%

Total 296 64 21.62%

Table 3 shows the prevalence of thyroid disorders by gender. Thyroid dysfunction was discovered in 13 (12.0%) of the 108 men. On the
other hand, abnormal TSH levels were found in 51 out of 188 females (27.12%). Thyroid problems were found in 64 patients (21.62%).
According to established epidemiological patterns, the table unequivocally shows that thyroid impairment is more common in women than in

men.
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Table 4: Distribution of Types of Thyroid Disorders (N = 64)

Type of Disorder | Number | Percentage (%)
Hypothyroidism 54 84.38%
Hyperthyroidism | 10 15.62%

Total 64 100%

The specific forms of thyroid dysfunction among the 64 individuals with abnormal TSH readings are broken down in Table 4. The most
prevalent condition, affecting 54 people (84.38%), was hy pothyroidism. Ten people (15.62%) had hyperthyroidism. According to this
distribution, the most common thyroid condition in the study population is hypothyroidism.
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Figure 3: Distribution of Types of Thyroid Disorders

Table 5: Comparison of Normal vs Abnormal TSH Status

Category Number | Percentage (%)
Normal TSH 232 78.38%
Abnormal TSH | 64 21.62%

Total 296 100%

Table 5 compares the proportion of subjects with normal and abnormal TSH values. Out of 296 participants, 232 (78.38%) had normal TSH
levels, whereas 64 (21.62%) showed abnormal TSH results, including both hypo- and hyperthyroid states. This comparison reinforces the
prevalence of thyroid dysfunction within the population and highlights the significant proportion requiring further evaluation or management.

= Normal TSH

= Abnormal TSH

Figure 4: Comparison of Normal vs Abnormal TSH Status
Discussion

The total prevalence of aberrant TSH values in this research, which included 296 people receiving thyroid function screening, was 21.62%,
meaning that around one in five participants displayed signs of thyroid malfunction. This incidence is consistent with extensive epidemiological
research from South Asia, including India, which reports thyroid problem rates in community-based screening cohorts ranging from 12% to
24%. Unnikrishnan AG et al. (2011)[9]. The high prevalence of thyroid disorders emphasises the importance of frequent screening, particularly
in groups with known risk factors or vague symptoms.

While thyroid diseases are frequent, universal abnormalities are not pervasive, as seen by the majority of tested persons in the current sample
(78.38%) having normal TSH readings. Nonetheless, compared to population-based worldwide norms (4-10%), the prevalence of
hypothyroidism is much greater at 18.24% Chaker L et al. (2017)[10]. Nutritional variables, autoimmune inclinations, improved health
awareness leading to symptomatic screening, or region-specific epidemiology might all be contributing causes to this enhanced prevalence.
Hyperthyroidism was less prevalent than hypothyroidism (3.38%), which is in line with worldwide trends that show hypothyroidism is three to
five times more common than hyperthyroidism Garmendia Madariaga A et al. (2014)[11].

A significant gender disparity was observed: women comprised 63.51% of the study population and demonstrated a markedly higher
prevalence of thyroid dysfunction (27.12%) compared to men (12%). This finding is well-supported by published literature showing that women
are 4-8 times more likely to develop thyroid diseases, particularly autoimmune thyroiditis, subclinical hypothyroidism, and overt hypothyroidism
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Velayutham K et al. (2015)[12]. Estrogen-mediated immune modulation, higher autoimmune predisposition, and increased healthcare-seeking
behaviour among women have been proposed as contributing factors.

Of those with thyroid dysfunction, 84.38% had hypothyroidism and 15.62% had hyperthyroidism. The predominance of hypothyroidism is
indicative of the global distribution of thyroid conditions, especially in areas that are either iodine-sufficient or somewhat iodine-deficient.
Hypothyroidism is the most common anomaly found in screening programs, according to studies from South-East Asia, the Middle East, and
India. Unnikrishnan AG et al. (2011)[9]. Although the current study did not distinguish between subtypes, subclinical hypothyroidism frequently
makes up a significant fraction of such groups.

The current analysis's observation of a female preponderance in hypothyroidism is consistent with earlier research findings. Females are two
to five times more often than men to have hypothyroidism, according to studies done in northern and southern India. One significant underlying
mechanism causing high TSH and ultimately hypothyroidism is autoimmune thyroiditis, which disproportionately affects women Antonelli A et
al. (2015)[13]. The potential benefit of focused screening as opposed to universal screening is shown by the ratio of normal to abnormal TSH
readings (78.38% vs. 21.62%). Regular testing may be especially beneficial for high-risk populations, such as women over 30, those with
infertility, diabetes, dyslipidaemia, or a family history of thyroid illness. Additionally, concentrating on symptomatic people or those with
comorbidities may increase cost-effectiveness while guaranteeing early diagnosis in areas with limited resources.

The current study's distribution of hyperthyroidism (15.62% of aberrant cases) is in line with earlier findings that toxic goitre, Graves' disease,
and thyroid nodules are less common than hypothyroidism Wiersinga WM et al. (2023)[14]. Untreated hyperthyroidism causes substantial
cardiovascular and metabolic risks, despite its modest proportion, which emphasises the importance of careful follow-up.

Overall, the results highlight that hypothyroidism is the most common anomaly and that thyroid dysfunction remains a major public health
problem, affecting women disproportionately. Despite the descriptive nature of the current investigation, the findings are consistent with well-
established global and Indian epidemiological patterns. Timely therapy and routine screening, particularly in high-risk populations, can
significantly lower long-term problems associated with both hyperthyroid and hypothyroid conditions.

Conclusion
A TSH screening test was carried out in the rural areas of Chennai district of Tamil Nadu in order to determine the prevalence of thyroid
dysfunction in the general population and to recommend if such a routine screening is necessary in clinical practice. A total 296 apparently
healthy subjects 63.51% of whom were women, formed the material for the study. Based on the TSH values 64 (21.62%) w ere found to have
thyroid dysfunction of whom 54 (18.24%) had hypothyroidism and 10 (3.38%) had hyperthyroidism. It is concluded that nearly % of suburban
Chennai population screened had undetected thyroid dysfunction and that therefore a routine screening for thyroid dysfunction for the index
population is necessary.

A mere TSH screening is not only cost effective but also a very sensitive indicator to identify thyroid dysfunction. As thyroid dysfunction is
common and significantly higher in women, our study had the ratio of male: women - 1:3.1.

This study indicates that not only routine screening with TSH for thyroid dysfunction is necessary but mass screening may hel p to improve
the quality of life of those with thyroid dysfunction, if identified early. This study also indicates that health authorities should educate the
general public and create awareness about thyroid disorder, the importance of iodisation of salt and its direct link to the morbid heath state
and mental retardation; and its amenability to easy treatment modality.

LIMITATIONS OF THE STUDY

. Conducted in a single district; findings may not represent all populations.

. Cross-sectional design prevents causal inference.

e  Only TSH was assessed; FT3/FT4 and autoimmune markers were not evaluated.
. Potential selection bias due to voluntary participation.
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