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Abstract
Background
Hypothyroidism is a common endocrine disorder worldwide. Studies on the prevalence of hypothyroidism in
different geographical territories of India are sparse. Data on the prevalence of hypothyroidism in India's
coal mine areas are lacking. Therefore, we conducted a cross-sectional study to determine the prevalence of
hypothyroidism in the adult population living in the coal mine areas of West Bokaro, Jharkhand, India.

Methods
In total, 1484 individuals of both sexes attending the outpatient department (OPD) of Tata Central Hospital,
West Bokaro, Jharkhand, with varied symptoms were screened for thyroid-stimulating hormone (TSH) levels
from January 2021 to February 2022. The age of the study participants ranged from 15 to 80 years.

Results
In total, 366 participants had hypothyroidism (subclinical as well as overt). The prevalence of
hypothyroidism was greater in women than in men. Among the 366 patients with hypothyroidism, 311 were
women and 55 were men, and the ratio was 5.5:1. The percentage of the population having hypothyroidism
was 24% in this study, which is higher than that reported in other parts of India; however, our results are
similar to those of a study conducted in Assam in 2017. Among patients with high TSH levels, 47%, 25%, and
19% had TSH in the range of 5.6-7.5, 7.6-10.6, and 10.6-20 μU/mL, respectively.

Conclusions
Subclinical and overt hypothyroidism are common in eastern India. Patients with undiagnosed fatigue and
weight gain must be screened for TSH levels. Hypothyroidism is no longer a rarity, and coal mine areas are
no exception to this phenomenon. A population‑based epidemiological study of thyroid disorders in coal
mine areas is an urgent need.
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Introduction
Hypothyroidism is a common endocrinological problem worldwide. The global burden of hypothyroidism is
significant. In the developed world, hypothyroidism prevalence is approximately 4-5% [1-3] and that of
subclinical hypothyroidism is approximately 4-15% [1,3,4]. In India, hypothyroidism is common. Iodine
deficiency is the commonest cause of goitre and hypothyroidism in India. Since India adopted the universal
salt iodinization programme in 1983, a decline in goitre prevalence has been observed in several parts of the
country, which were previously endemic [5-7]. Subclinical hypothyroidism is the most common thyroid
disorder in adults and is more common in women and elderly people than in men and young people, and its
incidence increases with an increase in iodine intake [8-11]. Due to the asymptomatic nature of subclinical
hypothyroidism, the American Thyroid Association has recommended routine thyroid-stimulating hormone
(TSH) screening for both sexes at the age of 35 years and every 5 years thereafter. Until now, no guidelines
are available in India for TSH screening. A few studies are available on hypothyroidism prevalence in
different geographical territories of India.

Hypothyroidism results from low levels of thyroid hormone with varied etiology and manifestations.
Untreated hypothyroidism increases morbidity and mortality. The patient's presentation can vary from
asymptomatic disease to myxoedema coma. Presently, hypothyroidism can be easily diagnosed with simple
blood tests and can be treated with an exogenous thyroid hormone.
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This observational study was conducted to determine the hypothyroidism prevalence in patients visiting the
outpatient department (OPD) of Tata Central Hospital, West Bokaro, Jharkhand.

Materials And Methods
A single-centre, observational study was conducted in the West Bokaro coal mine area, Jharkhand, India, to
study hypothyroidism prevalence among the adult population. Thyroid abnormalities were diagnosed based
on laboratory results of TSH. Patients with a history of hypothyroidism and receiving levothyroxine therapy
or those with serum TSH > 5.50 μU/mL were considered to have hypothyroidism. The TSH of all the
participants was measured at the same laboratory on a chemiluminescent immunoassay platform by using
dimension equipment from Siemens. A reference range of 0.3-5.5 μU/mL was considered normal.

The information for the study was collected from patients visiting the OPD at Tata Central Hospital, West
Bokaro coal mine area, Jharkhand, from January 2021 to February 2022.

Previous studies have shown that the prevalence of hypothyroidism is 10.9%. This established the
proportion under the null hypothesis as 0.11. To calculate the sample size for binomial data, using a non-
inferiority alternate hypothesis to infer a relative difference with a type one error of 5% and power of 80%,
to detect a minimum detectable difference of 3% and a dropout of 20%, a minimum sample size of 800 will
be adequate. The sample size was calculated manually by using one sample proportion formula.

A total of 1484 individuals of both sexes in the age group of 15-90 years were included in the study. These
patients presented to the OPD with vague symptoms of weight gain, cold intolerance, menstrual
irregularities, lethargy, and fatigue. After a thorough clinical examination, TSH screening was performed on
all of them, and the results obtained were analyzed.

All patients in the age group of 15-90 years who consented to participate in the study were included in the
study. Patients aged <15 or >90 years were excluded. Furthermore, pregnant women and patients with acute
or chronic systemic illnesses were excluded. Moreover, patients taking steroids, lithium, amiodarone, or
other drugs that can interfere with thyroid function tests were excluded. Additionally, patients who have
undergone thyroid surgery or radiotherapy to the head/neck area were excluded.

A detailed history of any chronic illness and drug intake history (e.g., steroids, lithium, oral contraceptives,
or other hormonal therapy) was obtained. A detailed clinical examination was performed to exclude any
chronic or acute systemic illness. Laboratory investigations including tests for biochemical parameters (e.g.,
complete blood count, fasting blood sugar, renal function tests, liver function tests, serum proteins, serum
albumin, and electrolytes) were performed where deemed necessary.

Results
A total of 366 of 1484 (prevalence 24%) participants received a diagnosis of hypothyroidism, which is similar
to the findings of a study by Mahanta et al. from Assam Medical College [12] in 2017 (prevalence 24%). Out
of 366 participants, 311 were women and 55 were men. Hypothyroidism was found to be more common in
women (20.9%) than in men (3.7%) in the overall population (Table 1). Among those with increased TSH
levels, TSH was in the range of 5.6-7.5 μU/mL in 47%, 7.6-10.6 μU/mL in 25%, and 10.6-20 μU/mL in 19%
(Table 2). The male-to-female ratio of patients with hypothyroidism was 1:5.5. The most common clinical
presentation in this study was fatigue (62%), followed by weight gain (19%), body aches (15%) along with
constipation, menstrual irregularities, and infertility. Among the 1484 participants, 31 had hyperthyroidism,
of which 11 (0.75%) were men and 20 (1.3%) were women. The reason for this may have been overtreatment,
which was corrected later with a dose reduction.

Level of TSH Category Male Females Total

0.01–0.3 Hyperthyroid 11 20 31

0.3–5.5 Euthyroid 215 867 1082

5.5 to above Hypothyroid 55 311 366

Total 284 1200 1484

TABLE 1: Euthyroid, hypothyroid, and hyperthyroid—gender-based distribution
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Level of TSH (μU/ml) Male Females Total

5.6–7.5 31 142 173

7.6–10.5 9 85 94

10.6–20 14 57 71

21–30 0 7 7

31 to above 1 20 21

Total 55 311 366

TABLE 2: Thyroid-stimulating hormone level distribution

Data were collected using MS Excel (Microsoft® Corp., Redmond, WA). Continuous variables were expressed
as mean (SD), median, and ranges; categorical variables were expressed as numbers and percentages. The
age-wise distribution of the participants is presented in Table 3.

Age group in years Male Females Total

15–25 30 195 225

26–35 290 37 327

36–45 290 108 398

46–50 47 137 184

51–60 94 187 281

61–70 33 50 83

71–90 12 38 50

TABLE 3: Age-wise distribution of participants

Discussion
Hypothyroidism is a common endocrine disorder in India and other parts of the world. The clinical
manifestations of hypothyroidism are varied, including weight gain, cold intolerance, menstrual
irregularities, lethargy, and fatigue. The clinical spectrum of hypothyroidism varies from asymptomatic
subclinical hypothyroidism through overt hypothyroidism to life-threatening myxoedema coma. Women are
more prone to hypothyroidism than men. The prevalence of hypothyroidism was found to be common in the
35-45-year age group (Table 4), which is contrary to that reported in previous studies. In recent studies,
overt hypothyroidism has been found to be more common in women than in men.
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Age group in years Male Females Total

15–25 3 46 49

26–35 4 66 70

36–45 3 94 97

46–50 14 30 44

51–60 21 51 72

61 to above 10 24 34

Total 55 311 366

TABLE 4: Age- and gender-wise distribution of patients with hypothyroidism

The male-to-female ratio in this study was 1:5.5 (Figure 1). Takashi et al. [13] reported a male:female ratio of
1:6 for hypothyroidism, which is similar to that in the present study, whereas John et al. [14] reported the
ratio to be 1:4, which is lower than that of the present study. Deshmukh et al. [15] reported a male:female
ratio of 1:3.7 for hypothyroidism, which is also lower than that of the present study.

FIGURE 1: Above 5.5 level of thyroid-stimulating hormone in male and
female

The high prevalence of hypothyroidism in the present study is probably due to referral bias because
candidates were sent for sampling based on clinical symptoms. Hence, this figure may be higher than the
actual prevalence in the general population. However, the high prevalence of 24% (Figure 2) in the current
study is similar to the study results of Mahanta et al. from Assam Medical College [12] in 2017.
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FIGURE 2: Thyroid status of the study population

In an epidemiological study conducted in eight cities in India, Unnikrishnan et al. [16] reported the overall
prevalence of hypothyroidism to be 10.95%, which included 7.48% of self-reported hypothyroidism.

Limitations
This study being a cross‑sectional observational study, the study participants were not followed‑up.
Moreover, sampling was performed based on clinical signs and symptoms. Furthermore, the study results are
subject to referral bias, which may account for the high prevalence of overt hypothyroidism found in our
study. Free T3 and free T4 analyses were not conducted in our study, and hence, patients with central
hypothyroidism were not excluded. Additionally, the evaluation for autoimmune thyroid diseases with the
levels of antithyroid antibodies such as thyroid peroxidase antibodies was not performed.

Conclusions
Hypothyroidism is a significant health problem in India and worldwide. Our study provides an idea of the
prevalence of this entity in the coal mine areas of West Bokaro. Subclinical and overt hypothyroidism is
common in eastern India. Hypothyroidism is common in women, usually presenting as vague
manifestations. The common presenting complaints are fatigue, body aches, weight gain, constipation,
menstrual irregularities, and infertility. Therefore, any individual presenting with undiagnosed fatigue,
weight gain, and menstrual irregularities should be subjected to TSH screening. Given the findings of the
present study and considering its limitations, a long‑term population‑based, follow‑up study of thyroid
disorders in the coal mine areas of India is needed.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors are grateful to the technical staff of the laboratory; Dr Ashish Kumar Roy, CMO at Tata Central
Hospital, West Bokaro, and Dr Neelam Mehta, specialist at Tata Main Hospital, Jamshedpur, for their help
during the study. Furthermore, the authors acknowledge the cooperation of the patients who participated in
the study.

References

2022 Kumar et al. Cureus 14(9): e28733. DOI 10.7759/cureus.28733 5 of 6

https://assets.cureus.com/uploads/figure/file/429069/lightbox_d6d0f380171a11ed87f845aa47ce79dc-Figure-2.png


1. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer CA, Braverman LE: Serum TSH:
T(4), and thyroid antibodies in the United States population (1988 to 1994): National Health and Nutrition
Examination Survey (NHANES III). J Clin Endocrinol Metab. 2002, 87:489-99. 10.1210/jcem.87.2.8182

2. Hoogendoorn EH, Hermus AR, de Vegt F, et al.: Thyroid function and prevalence of anti-thyroperoxidase
antibodies in a population with borderline sufficient iodine intake: influences of age and sex. Clin Chem.
2006, 52:104-11. 10.1373/clinchem.2005.055194

3. Vanderpump MP: The epidemiology of thyroid disease . Br Med Bull. 2011, 99:39-51. 10.1093/bmb/ldr030
4. Bemben DA, Hamm RM, Morgan L, Winn P, Davis A, Barton E: Thyroid disease in the elderly. Part 2.

Predictability of subclinical hypothyroidism. J Fam Pract. 1994, 38:583-8.
5. Toteja GS, Singh P, Dhillon BS, Saxena BN: Iodine deficiency disorders in 15 districts of India . Indian J

Pediatr. 2004, 71:25-8. 10.1007/BF02725651
6. Marwaha RK, Tandon N, Gupta N, Karak AK, Verma K, Kochupillai N: Residual goitre in the postiodization

phase: iodine status, thiocyanate exposure and autoimmunity. Clin Endocrinol (Oxf). 2003, 59:672-81.
10.1046/j.1365-2265.2003.01895.x

7. Kapil U, Sharma TD, Singh P: Iodine status and goiter prevalence after 40 years of salt iodisation in the
Kangra District, India. Indian J Pediatr. 2007, 74:135-7. 10.1007/s12098-007-0005-2

8. Sawin CT, Castelli WP, Hershman JM, McNamara P, Bacharach P: The aging thyroid. Thyroid deficiency in
the Framingham Study. Arch Intern Med. 1985, 145:1386-8.

9. Vanderpump MP, Tunbridge WM, French JM, et al.: The incidence of thyroid disorders in the community: a
twenty-year follow-up of the Whickham Survey. Clin Endocrinol (Oxf). 1995, 43:55-68. 10.1111/j.1365-
2265.1995.tb01894.x

10. Konno N, Makita H, Yuri K, Iizuka N, Kawasaki K: Association between dietary iodine intake and prevalence
of Subclinical Hypothyroidism in coastal regions of Japan. J Clin Endocrinol Metab. 1994, 78:393-7.
10.1210/jcem.78.2.8106628

11. Szabolcs I, Podoba J, Feldkamp J, et al.: Comparative screening for thyroid disorders in old age in areas of
iodine deficiency, long-term iodine prophylaxis and abundant iodine intake. Clin Endocrinol (Oxf). 1997,
47:87-92. 10.1046/j.1365-2265.1997.2271040.x

12. Mahanta A, Choudhury S, Choudhury SD: Prevalence of hypothyroidism in Assam: a clinic-based
observational study. Thyroid Res Pract. 2017, 14:63-70.

13. Yamada T, Tsukui T, Ikejiri K, Yukimura Y, Kotani M: Volume of sella turcica in normal subjects and in
patients with primary hypothyroidism and hyperthyroidism. J Clin Endocrinol Metab. 1976, 42:817-22.
10.1210/jcem-42-5-817

14. John L, Kangasabapathy AS, Koshi G, Koshi TS: Comparison of clinical profile with various laboratory tests
in thyroid disorders. JAPI. 1979, 27:137-41.

15. Deshmukh V, Behl A, Iyer V, Joshi H, Dholye JP, Varthakavi PK: Prevalence, clinical and biochemical profile
of subclinical hypothyroidism in normal population in Mumbai. Indian J Endocrinol Metab. 2013, 17:454-9.
10.4103/2230-8210.111641

16. Unnikrishnan AG, Kalra S, Sahay RK, Bantwal G, John M, Tewari N: Prevalence of hypothyroidism in adults:
an epidemiological study in eight cities of India. Indian J Endocrinol Metab. 2013, 17:647-52. 10.4103/2230-
8210.113755

2022 Kumar et al. Cureus 14(9): e28733. DOI 10.7759/cureus.28733 6 of 6

https://dx.doi.org/10.1210/jcem.87.2.8182
https://dx.doi.org/10.1210/jcem.87.2.8182
https://dx.doi.org/10.1373/clinchem.2005.055194
https://dx.doi.org/10.1373/clinchem.2005.055194
https://dx.doi.org/10.1093/bmb/ldr030
https://dx.doi.org/10.1093/bmb/ldr030
https://cdn.mdedge.com/files/s3fs-public/jfp-archived-issues/1994-volume_38-39/JFP_1994-06_v38_i6_thyroid-disease-in-the-elderly-part-2-.pdf
https://dx.doi.org/10.1007/BF02725651
https://dx.doi.org/10.1007/BF02725651
https://dx.doi.org/10.1046/j.1365-2265.2003.01895.x
https://dx.doi.org/10.1046/j.1365-2265.2003.01895.x
https://dx.doi.org/10.1007/s12098-007-0005-2
https://dx.doi.org/10.1007/s12098-007-0005-2
https://pubmed.ncbi.nlm.nih.gov/4026469/
https://dx.doi.org/10.1111/j.1365-2265.1995.tb01894.x
https://dx.doi.org/10.1111/j.1365-2265.1995.tb01894.x
https://dx.doi.org/10.1210/jcem.78.2.8106628
https://dx.doi.org/10.1210/jcem.78.2.8106628
https://dx.doi.org/10.1046/j.1365-2265.1997.2271040.x
https://dx.doi.org/10.1046/j.1365-2265.1997.2271040.x
https://www.thetrp.net/article.asp?aulast=Mahanta;epage=70;issn=0973-0354;issue=2;spage=63;volume=14;year=2017
https://dx.doi.org/10.1210/jcem-42-5-817
https://dx.doi.org/10.1210/jcem-42-5-817
https://pesquisa.bvsalud.org/portal/resource/pt/sea-90082
https://dx.doi.org/10.4103/2230-8210.111641
https://dx.doi.org/10.4103/2230-8210.111641
https://dx.doi.org/10.4103/2230-8210.113755
https://dx.doi.org/10.4103/2230-8210.113755

	Prevalence of Hypothyroidism in the Population of West Bokaro Coal Mine Area, Jharkhand: A Hospital-Based Observational Study
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Euthyroid, hypothyroid, and hyperthyroid—gender-based distribution
	TABLE 2: Thyroid-stimulating hormone level distribution
	TABLE 3: Age-wise distribution of participants

	Discussion
	TABLE 4: Age- and gender-wise distribution of patients with hypothyroidism
	FIGURE 1: Above 5.5 level of thyroid-stimulating hormone in male and female
	FIGURE 2: Thyroid status of the study population
	Limitations

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


