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INTRODUCTION 

Thyroid dysfunction (TD) is a common endocrine problem 

worldwide and currently, 200 million people (40% of 

world population) worldwide are suffering from TD.1 TD 

equally affects individuals from developed countries, 

developing countries and under developed countries. 

Indians seem to be at high risk of developing TD.2-4 While 

the prevalence of TD in India is high and increasing, 

however, there is considerable heterogeneity across the 

different states.2 Reasons for high heterogeneity among 

states are many such as different geographical region 

(coastal vs. plain), variations in lifestyle factors (rural vs. 

urban), and differing states of socioeconomic development 

(rich state vs. poor state).2 Indian TD patients differ from 

western patients in many aspects. First, the prevalence of 

TD is higher in India as compared to the western world.3 

Second prevalence of congenital hypothyroidism is higher 

than in developed countries.5 Third, the rate of progression 

of subclinical hypothyroidism to overt hypothyroidism is 

higher in Indian patients as compared to western 

populations.6 Fourth, the ratio of total T3/total T4 

(TT3/TT4) in Graves’ disease is lower than Caucasian’s.7 

Fifth, the prevalence of TAO (thyroid associated 

ophthalmopathy) is lower in Indians as compared to white 

people.7,8 

Higher prevalence and different characteristics of TD in 

Indian are likely indicative of underlying different 

biological factors in Indians along with rapid changes in 

activity, dietary, and other lifestyle behavior. Herein, we 

discuss the current evidence comparing Indian thyroid 

patients with other populations with regard to biological 

and environmental factors.  

ABSTRACT 

 

Thyroid dysfunction (TD) is a common endocrine condition worldwide. Thyroid hormone is essential for growth, 

development, and energy metabolism. TD if left untreated leads to various serious health consequences. Various risk 

factors for the development of TD are iodine deficiency, ageing, genetic susceptibility, smoking status, ethnicity, and 

endocrine disruptors. Indians are at high risk for the development of TD as compared to Caucasians. Indian thyroid 

patients differ than Caucasians in many aspects such as higher prevalence of congenital hypothyroidism and other TD, 

higher rate of progression of subclinical hypothyroidism (SCH) to overt hypothyroidism (OH), and lower prevalence 

of thyroid associated ophthalmopathy (TAO). In this article, we tried to summarize the current evidences regarding 

environmental and biological factors that place Indians at high risk of TD as compared to other ethnic groups. High 

prevalence and different characteristics of Indian TD call for investigation into cause of increased susceptibility and 

way to prevent TD at individual and population levels.  
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CONGENITAL HYPOTHYROIDISM (CH) 

CH is the commonest cause of preventable mental 

retardation and with timely screening and treatment, there 

is improvement in the outcome of affected child.5 

Prevalence (per 1000 neonates screened) of CH in India is 

higher than in several other countries.5 In non-endemic 

region of India prevalence is 1 in 1031 (0.97) neonates. 

However in an endemic area, in neonates born to mothers 

with thyroid disorder and in preterm neonates the 

prevalence is 79, 50 and 14, respectively.5 In developed 

countries such as Japan, USA, UK and Germany the 

prevalence is 1 in 2500-3500, 1 in 2000-4000, 1 in 1887 

and 1 in 3330 children, respectively.9-12 Prevalence is also 

lower in developing countries such as Egypt and 

Serbia.13,14 This shows that prevalence is higher in India. 

Even Asians (including Indians) living in USA have higher 

incidence of CH.10 However in USA prevalence is also 

increasing and this is due to more preterm delivery and 

changing testing strategy from primary T4-follow up TSH 

approach to primary TSH testing.15 Detection of milder 

cases of CH is also a reason for the increase in the 

incidence of CH in Western countries.15 In India, transient 

hypothyroidism is present in 14% of cases while 

permanent CH is present in 86% cases.5 Transient 

hypothyroidism is more in Europe (1:100) and less in USA 

(1:50,000) as compared to India.16 At a cut-off value of 20 

mIU/l, screen positivity rate were 0.91% for post natal 

TSH and and 5.6% for cord TSH.5 In earlier studies from 

India and also from Canada, 75-85% of CH was due to 

thyroid dysgenesis and dyshormonogenesis was 

responsible for 15-25% of cases.5,17 However recent 

metaanalysis suggests that thyroid dysgenesis and 

dyshormonogenesis account for 56.6% (95% CI: 50.9%-

62.2%) and 38.7% (95% CI: 33.2%-44.3%), respectively.5 

Various gene variants are associated with CH but what 

proportion of CH is attributable to known genetic cause is 

unknown.18-21 DUOX2 gene mutation is most commonly 

associated with Asian populations (16-32%) while in 

Europeans, variants of thyroglobulin gene (TG) gene is 

more common (55%) than DUOX2 vari-ants (18%).18-21 

This shows that different genes may be responsible for 

variations in prevalence of CH in different ethnicities. 

Other reasons for high CH in India as compared to other 

developed countries is due to more consanguineous 

marriage, high prevalence of maternal hypothyroidism, 

presence of iodine deficiency, more pre-term delivery, and 

industrial contaminants.22-25  

HYPOTHYROIDISM 

Prevalence of hypothyroidism is high in India.2,3,26 

Prevalence of hypothyroidism in India is around 10.95% 

as compared with 4.6% in USA and 2% in UK.3,26 In a 

meta-analysis from Europe the prevalence of undiagnosed 

subclinical hypothyroidism was 4.11% and overt 

hypothyroidism was 0.65%.27 In Black individual 

hypothyroidism appears to be lower than white 

individuals.28 However in comparing different prevalence 

studies one should consider many things which affect the 

prevalence rate such as the use of different cut off value 

(3.5-5.5 mIU/l), study design (population based study vs. 

cohort study), sample size (few hundred to ten thousands), 

lab test performed (second generation TSH vs. third 

generation TSH). Studies since 1995 uses 3rd generation 

TSH and this represent 10 fold increase in the sensitivity 

over 2nd generation TSH assay. In India prevalence varies 

from region to region.2 Higher prevalence was seen in 

those areas, which are located inland (e.g., Delhi, 

Bangalore, Hyderabad and Ahmedabad) as compared to 

coastal cities (Chennai, Goa and Mumbai).2 Average 

prevalence in coastal cities is around 9.5% as compared to 

11.7% in inland cities.2 Prevalence also varies with 

age.29,30 As compared to people aged 18-35 years, people 

aged 46-54 years have higher prevalence (13.11% vs. 

7.53%) of hypothyroidism.2 Reason behind high 

prevalence in India as compared to western countries is 

possibly due to long standing iodine deficiency in the 

country, which is partly corrected.26,31,32 Iodine 

supplementation can be also blamed for more autoimmune 

thyroid disorder as iodine supplementation can induce or 

ag-gravate autoimmunity.31,32 Besides this endocrine 

disruptors, cyanogenic compounds and goitrogens have an 

adverse effect on thyroid metabolism.26,31,32 Preva-lence of 

SCH is also high in Indians (8.02-19.3%) as compared to 

Caucasians (3-8%).2,26,29 Patients of SCH may be 

asymptomatic but one third may have symptoms 

suggestive of thyroid hormone deficiency. SCH can be an 

early stage of thyroid hor-mone deficiency and may 

progress to overt hypothyroidism. Rate of progression of 

SCH to overt hypothyroidism in India is higher than 

Caucasians (2-4% annually).6 In a study by Vanderpump 

et al rate of progression was 2.6% and 4.3% each year in 

TPO Abs negative and TPO Abs positive patients, 

respectively.33 However an Indian study concluded that the 

rate of progression was 18.97% (35% in TPO Abs positive 

vs. 10.53% in TPO Abs negative patients) in one year.6 

The high rate of progression could be due to smaller 

thyroid gland size and weight as compared to 

Caucasians.34 Another reason could be younger age at 

presentation.6 

THYROTOXICOSIS 

Prevalence of overt hyperthyroidism and subclinical 

hyperthyroidism in India is 0.67% and 1.27%, 

respectively.2 Similar prevalence rate is seen in Europe and 

USA (0.7% vs. 0.5%).26,35,36 A lower prevalence rate 

(0.3%) of both overt and subclinical hyperthyroidism was 

reported from Australia.37 Prevalence of hyperthyroidism 

varies from region to region and it is primarily due to 

different iodine intake of that region.38 Higher rate of 

hyperthyroidism was seen in iodine-deficient countries 

and this is mostly due to increase prevalence of toxic 

nodular disease in elderly patients.26 In iodine deficient 

village (Pescopagano) of Italy, the prevalence of 

hyperthyroidism was reported as 2.9% in 1999, which was 

higher than what we see in iodine sufficient countries.39 In 

a study from China a lower prevalence of hyperthyroidism 

was seen in iodine sufficient area as compared to iodine 
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deficient area (1.0% vs. 1.2%; p<0.001).40 There is lack of 

comprehensive population based studies from Africa 

regarding the prevalence of thyroid dysfunction. However 

a small old aged home based study from Cape Town a 

prevalence of 0.6% of hyperthyroidism was seen.41  

The etiology of hyperthyroidism varies from country to 

country and this is primarily due to iodine intake of that 

country.26 In iodine sufficient countries, Graves’ disease 

(GD) accounts for 70-80% of hyperthyroid patients 

whereas in iodine deficient countries GD account for the 

50% of cases and other half is due to toxic nodular goiter 

(TNG).26,42 In a cross-sectional study of patients with 

thyrotoxicosis from India, Singh et al show that 84.21%, 

11.84%, and 3.95% patients were suffering from GD, sub-

acute thyroiditis (SAT) and TND, respectively after 

excluding drug-induced and pregnancy induced 

thyrotoxicosis.7 Clinical phenotype of hyperthyroidism 

also varies according to aetiology.42 Compared to patients 

with GD, patients of TNG are older, lower thyroid 

hormone level, are more likely subclinical than overt 

hyperthyroidism and associated with more cardiovascular 

disorder (CVD).42,43 Ethnicity influences the risk of 

development of complication associated with 

thyotoxicosis. TAO are 6 times more common in 

Caucasians (42%) as compared to Asians (7.7%).8 In a 

small study from India, Singh et al also found a lower 

prevalence (15.62%) of TAO in GD patients, which was 

lower than Caucasians.7 This may be due to different 

genetic backgrounds and lower rates of smoking.7 

Thyrotoxic periodic paralysis (TPP) is also less commoner 

in Asians.44,45 Ratio of TT3/TT4 for diagnosis of GD vs. 

thyroiditis is lower (>14.1 vs. >20) in Indians as compared 

to Japanese and others.7,46 In a study from Japan, Amino et 

al proposed that ratio of TT3/TT4 of >20 is useful in 

differentiation of GD from SAT.46 However a study from 

India, Singh et al had proposed the ratio of >14.1 was most 

appropriate for the diagnosis of GD.7 This may be 

probably due to older age at presentation and iron 

deficiency in Indian patients.7 

PREGNANCY AND THYROID DISORDER 

Prevalence of hypothyroidism is high in Indian pregnant 

women as compared to western countries. In a meta-

analysis, it was found that prevalence of hypothyroidism 

was 11.07%. SCH was present in 9.51% of cases and OH 

was present in 2.74% of cases.47 In an another multicentric 

epidemiological study, using trimester-specific cutoff 

value (TSH >2.5, >3.0, >3.0 mIU/l for 1st, 2nd, and 3rd 

trimester, respectively), 44.3%, 32%, and 34% of pregnant 

women were found to have hypothyroidism.48 However 

when TSH level of >4.5 mIU/l was used as cutoff value for 

diagnosis, 13.13% were found to have hypothyroid.48 

TPOAbs positivity was seen in 20.74% of all pregnant 

women while in hypothyroid pregnant women TPOAbs 

positive rate was 40%.48 In a study by Rajput et al 

prevalence of SCH and TPOAbs positivity was found in 

27.8% and 21.5% of pregnant women, respectively.49 

Globally prevalence of overt and subclinical 

hypothyroidism is 0.2-1% and 1.5-4%, respectively while 

incidence of subclinical and overt thyrotoxicosis is 2.5% 

and 0.2%, respectively.50-53 In a study by Klein el from 

USA, the prevalence of hypothyroidism (TSH >6) was 

found to be 2.5% (OH: 0.3%; SCH: 2.2%) of cases.54 In 

studies using newer criteria (trimester specific cutoff 

value) prevalence of SCH was found 6.8% (Belgium) and 

15% (USA).55,56 Thyroid autoantibody is present in 5-15% 

of women of reproductive age world widely.53 However in 

a study from India, 18.9% of euthyroid pregnant women 

were found to be TPOAbs positive.57 Initial studies report 

that the prevalence of IDD during pregnancy was high 

(53.68%) but a recent study by Pramanik et al did not re-

port any IDD in pregnant women.58,59 Reason for high 

prevalence of thyroid disorder in India during pregnancy 

is due to high prevalence of thyroid disorder in general 

population, increased autoimmunity and iodine deficiency. 

CONCLUSION  

In conclusion, current data suggests that a significant 

proportion of Indian popula-tion are suffering from TD. 

Indian thyroid patients differ in many aspect from Cau-

casians. Autoimmunity appears to play important 

etiological role in pathogenesis of thyroid disorder. 

Identification of risk factors and causative factors in 

pathogenesis of TD in Indians is urgently warranted. 
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