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Abstract 

Background: There is limited data regarding the prevalence of thyroid disorders in India, and this is the first study to 
assess their prevalence in northern Kerala.  Methods: All subjects who underwent blood sampling for estimation of 
thyroid function tests (TFTs) on their initial visit to the EMS Memorial Cooperative Hospital and Research Centre, 
Perinthalmanna (2009-2013) were included in the study. Results: The study population included 8179 subjects (Males: 
3205, females: 4974), of ages from 1-94 (Mean-41.95) years of age. The overall prevalence rate of thyroid function 
abnormalities was 15.73%; more in females (16.91 %) than males (13.90%). The subclinical hypothyroidism (SCH) was 
the commonest thyroid abnormality (7.15 %) followed by overt hypothyroidism (4.2%), hyperthyroidism (2.77 %) and 
subclinical hyperthyroidism (SH) (1.6 %). The prevalence rate of hypothyroidism in different age groups was 2.81 % in 
1-19, 3.53 % in 20-45 and 5.36 % in those ≥ 46 years respectively. The prevalence rate of SCH was highest (8.05 %) in 
the age group of 20-45 years followed by 6.74 % in ≥ 46 and 4.19 % in 1-19 years. Conclusions: The thyroid function 
abnormalities are common and the prevalence is higher in females than males. The prevalence rates of thyroid function 
disorders were 9.76%, 17.50 % and 15.05 % in age groups of 1-19, 20-45 and ≥ 46 years respectively. The SCH was the 
commonest abnormality, followed by overt hypothyroidism, hyperthyroidism and SH; first 3 conditions were more 
common in females than males, whereas last was common in males.  
 
Key-words: Hypothyroidism, Hyperthyroidism, Subclinical Hypothyroidism, Subclinical Hyperthyroidism, 
................................................................................................................................................................................................. 

Introduction 

The disorders of thyroid function are very common in 
the world and their prevalence varies widely based on 
the geographical areas. Thyroid disorders are the most 
common among all the endocrine diseases in India. The  
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prevalence of overt hypothyroidism and subclinical 
hypothyroidism is about 4-5% [1, 2] and 4-15% in the 
developed world is [1, 3]. There are very few studies 
assessing their prevalence from India. The reported 
prevalence of thyroid disorders also varies widely (15-
25 %) in India [4, 5, 6, 7, 8]. We need large population 
based multicentre studies for thyroid disorders 
involving all states to assess their true prevalence. The 
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aim of the present study was to estimate the prevalence 
of thyroid disorders in northern Kerala. 

Material and Methods 

Study design and subjects: This study was 
retrospective study conducted at EMS Memorial 
Cooperative Hospital and Research Centre, 
Perinthalmanna, Malappuram, Kerala, a tertiary care, 
referral centre in northern Kerala. All subjects who 
underwent estimation of thyroid function tests (TFTs) 
on their first outpatient visit from September 2009 to 
December 2013. Aims of the study were to measure the 
prevalence of thyroid disorders across wide range of 
age groups (1-94 years) as assessed by measurement of 
thyroid hormones. Total of 8179 subjects who 
underwent estimation of TFTs at their first visit to the 
hospital were included for the study. Subjects were 
categorised into different groups for analysis to find-out 
the difference in prevalence of thyroid disorders based 
on gender and age (1-19 years, 20-45 years and ≥ 46 
years). 
Study procedure and statistics: All subjects who 
underwent blood sampling for estimation of TFTs on 
their initial visit to the hospital from 2009 to 2013 were 
included in the study. The triiodothyronine (T3), 
tetraiodothyronine (T4) and thyroid stimulating 
hormone (TSH) were analysed by 
electrochemiluminescence assay (Cobas-Roche Elecys 
Core immunoassay system - Roche Diagnostics, 
Mannheim, GmbH). Normal range for T4, T3 and TSH 
were 5.1-14.1 μg/dL, 60-180 ng/dL and 0.35 to 5.5 
μIU/mL respectively, with intra assay and inter assay 
coefficient of variation (CV) being less than 7 % for all 

three parameters. Analytical sensitivity of the kit used 
to measure T4, T3 and TSH was 0.3 μg/dL, 0.1 ng/mL 
and 0.005 μIU/mL respectively. The presence of either 
subclinical or overt, hypo- or hyperthyroidism was used 
to define thyroid dysfunction.  
 
Subjects were classified using following definitions:  
Primary hypothyroidism: TSH > 5.5 μIU/mL and T4 
<5.1 µg/dL or T3 < 60 ng/dL.  
Subclinical hypothyroidism: TSH > 5.50 μIU/mL 
and normal T4, normal T3.  
Secondary hypothyroidism: T4 <5.1 µg/dL or T3 <60 
ng/dL and a TSH level that is not appropriately 
elevated.  
Hyperthyroidism: TSH <0.35 μIU/mL and T3 >180 
ng/dL or T4 >14.1 µg/dL.  
Subclinical hyperthyroidism: TSH < 0.35 μIU/mL 
and normal T3, normal T4.  
Secondary hyperthyroidism: T3 >180 ng/dL or T4 
>14.1 ng/dL and a TSH level that is not appropriately 
supressed.  
 
Statistical analysis was performed using SPSS (Version 
17) for Windows. The quantitative variables (age, TSH, 
T3, T4) have been described as mean ± SD and range. 
The prevalence of hypothyroidism and other thyroid 
disorders was summarized as counts and percentages. A 
Chi-square test was used to assess the trends in the 
prevalence of hypothyroidism, among different age 
groups and gender categories. Similar analyses were 
performed for SCH, hyperthyroidism and subclinical 
hyperthyroidism. A p value of <0.05 was taken as 
significant. 

Observations 

A total of 8179 subjects who underwent estimation of TFTs from 2009 to 2013 were included in the study. Out of the 
8179 subjects, 3205 (39.18 %) were males and 4974 (60.82 %) were females [Table 1]. The majority (85 %, n=6952) of 
the study population was reportedly consuming iodized salt. 
Table 1: Description of clinical parameters in the study population 

Parameter 
All subjects  
(n = 8179) 
Mean ±SD (Range) 

Males  
(n = 3205) 
Mean ±SD (Range) 

Females  
(n = 4974) 
Mean ±SD (Range) 

Deviation from 
linearity 
(p value) 

Age (years) 
41.95 ± 18.04 
1-94 

43.09 ± 18.74 
1-92 

41.22 ± 17.53 
1-92 

< 0.0001 

T3 ng/dL 
113.79 ± 40.61  
3.40-651 

114.68 ± 44.51 
7.49-651.00 

113.21 ± 37.88 
3.4-651.00 

0.24 

T4 µg/dL 
8.62 ± 2.62 
0.42-24.86 

8.41 ± 2.48 
0.42-24.86 

8.85 ± 2.62 
0.43 – 24.86 

0.19 

TSH µIU/mL 
4.24 ± 11.56 
0.005-100 

4.21 ± 11.64 
0.005-100 

4.26 ± 11.46 
0.005 - 100 

0.39 
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The mean age of the study subjects was 41.95 years with a range of 1 to 94 years [Table 1]. The mean age in different 
groups was 11.12 years in 1 to 19 years (9.58 % of subjects), 33.50 years in 20 to 45 years (49.79 % of subjects) and 
59.59 years in those belonging ≥ 46 years (40.62 % of subjects) respectively [Table 2]. There was no statistically 
significant variation in TSH, T3 and T4 levels based on gender and age groups [Table 1, 2]. Mean age was more in males 
subjects than females and was statistically significant [Table 1].  
 
Table 2: Description of clinical parameters in the study population based on age groups 

Parameter 

Age group (years)  
Deviation from 
linearity 
(p value) 

1-19(n = 784) 
Mean ±SD (Range) 

20-45(n = 4073) 
Mean ±SD (Range) 

≥ 46 (n = 3322) 
Mean ±SD (Range) 

Age 11.12 ± 6.23 33.50 ± 7.31 59.59 ± 10.18  

T3 ng/dL 
128.71 ± 31.07 
19.53 – 348.20 

117.50 ± 41.87 
16.51 - 651.00 

105.72 ± 39.36 
3.40 - 651.00 

0.99 

T4 µg/dL 
9.25 ± 2.37 
0.51 – 21.19 

8.75 ± 2.67 
0.42 - 24.86 

8.45 ± 2.58 
0.43-24.86 

0.89 

TSH µIU/mL 
4.56 ± 13.48 
0.005 - 100 

4.53 ± 12.36 
0.005 - 100 

3.82 ± 9.83 
0.005-100 

0.84 

 
Table 3: Prevalence rate of thyroid disorders and its variation with gender 

Thyroid function status 
All Subjects 
(8179) 
n (%) 

Gender  

Males (3205) 
n (%) 

Females  
(4974)  
n (%) 

Chi square test  
(males vs females) 
p-value 

Hypothyroidism (primary) 325 (3.97) 121 (3.77) 204 (4.10) 
0.40 

Hypothyroidism (secondary) 19 (0.23) 9 (0.28) 10 (0.20) 

Subclinical Hypothyroidism 585 (7.15) 183 (5.71) 402 (8.08) 0.00003 

Hyperthyroidism (primary) 222 (2.71) 70 (2.18) 152 (3.05) 
0.011 

Hyperthyroidism (secondary) 5 (0.06) 2 (0.06) 3 (0.06) 

Subclinical Hyperthyroidism  131 (1.60) 61 (1.90) 70 (1.40) 0.13 

Total subjects with thyroid 
dysfunction 

1287 (15.73) 446 (13.90) 841 (16.9) 0.0003 

 
Thyroid function abnormalities were present in 15.73 % of subjects [table 3]. The prevalence rate of thyroid function 
abnormalities was higher in females (16.91 %) than males (13.90 %) [Table 3] and it was statistically significant (p 
=0.0003). Thyroid function abnormalities were more common in female subjects than males in all age groups; it was 
statistically significant in 1-19 and ≥ 46 year age groups and insignificant in those with age ranging 20-45 years [Table 5, 
6, 7]. Thyroid function abnormalities were highest in age group of 20-45 years (17.50 %), followed by ≥ 46 years (15.05 
%) and 1-19 years (9.76 %) [Table 4]. The association age with prevalence of thyroid disorders was statistically 
significant.  
 
Hypothyroidism: The prevalence of hypothyroidism in the study population was 4.2 % (n = 344). Among those with 
hypothyroidism the majority (94.48 %, 325 out of 344) were of primary hypothyroidism and 5.52 % (19 out of 344) had 
secondary hypothyroidism [Table 3]. The prevalence rate of hypothyroidism was more in females (4.3 %) than males 
(4.05 %) [Table 3] but difference was not statistically significant (p=0.40). The prevalence rate of hypothyroidism in 
different age groups was 2.81 % in 1-19, 3.53 % in 20-45 and 5.36 % in those ≥ 46 years respectively [Table 4], and this 
increasing prevalence with age was statistically significant (p = 0.006). The prevalence rate of hypothyroidism was more 
in female subjects than males in age groups of 1-19 (p=0.22) and ≥ 46 years (p=0.04) [Table 5, 7]. In subjects belonging 
to age group of 20-45 years the prevalence was more in males than females; however it was not statistically significant 
(p=0.17) [Table 6].  
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Table 4: Prevalence rate of thyroid dysfunction and its variation according to age groups 

Thyroid function status 
All Subjects 
(8179) 
n (%) 

Age group Prevalence trend 
with age Chi 
square test 
p-value 

1-19 years  
(784) 
n (%) 

20-45 years 
(4073) 
n (%) 

≥ 46 years 
(3322) 
n (%) 

Hypothyroidism (primary) 325 (3.97) 21 (2.68) 139 (3.41) 165 (4.97) 
 
0.006 

Hypothyroidism 
(secondary) 

19 (0.23) 1 (0.13) 5 (0.12) 13 (0.39) 

Subclinical 
Hypothyroidism  

585 (7.15) 33 (4.19) 328 (8.05) 224 (6.74)  0.00009 

Hyperthyroidism 
(primary) 

222 (2.71) 16 (2.04) 135 (3.31) 71 (2.13) 
0.001 

Hyperthyroidism 
(secondary) 

5 (0.06) 1 (0.13) 4 (0.10) 0 

Subclinical 
Hyperthyroidism  

131 (1.60) 2 (0.25) 102 (2.50) 27 (0.81) < 0.00001 

 Total subjects with 
thyroid dysfunction  

1287 (15.73) 74 (9.76) 713 (17.50) 500 (15.05) <0.00001 

 
Table- 5: Prevalence rate of thyroid dysfunction according to gender in age group of 1-19 years  

 
Parameter 

All Subjects 
(8179) 
n (%) 

Age 1-19 Years Chi square test  
(males vs females) 
p value 

M (336) 
n (%) 

F (448) 
n (%) 

Hypothyroidism (primary) 325 (3.97) 6 (1.78) 15 (3.35)  
0.22 Hypothyroidism (secondary) 19 (0.23) 1 (0.30) 0 

Subclinical Hypothyroidism  585 (7.15) 9 (2.68) 27 (6.02) 0.018 

Hyperthyroidism (primary) 222 (2.71) 2 (0.59) 14 (3.12)  
0.006 Hyperthyroidism (secondary) 5 (0.06) 0 1 (0.22) 

Subclinical Hyperthyroidism 131 (1.60) 0 2 (0.45) 0.2 

Total subjects with thyroid 
dysfunction 

1287 (15.73) 18 (5.05) 59 (13.16) 0.0002 

 
 
Table-6: Prevalence rate of thyroid dysfunction according to gender in age group of 20-45 years  

 
Parameter 

All Subjects 
(8179) 
n (%) 

Age 20-45 Years Chi square test  
(males vs females) 
p value 

M (1434) 
n (%) 

F (2639) 
n (%) 

Hypothyroidism (primary) 325 (3.97) 56 (3.90) 83 (3.14)  
0.17 Hypothyroidism (secondary) 19 (0.23) 3 (0.21) 2 (0.07) 

Subclinical Hypothyroidism  585 (7.15) 88 (6.14) 240 (9.10) 0.0017 

Hyperthyroidism (primary) 222 (2.71) 39 (2.72) 96 (3.64)  
0.15 Hyperthyroidism (secondary) 5 (0.06) 2 (0.13) 2 (0.07) 

Subclinical Hyperthyroidism 131 (1.60) 55 (3.83) 47 (1.78) 0.0001 

Total subjects with thyroid 
dysfunction 

1287 (15.73) 243 (16.94) 470 (17.80) 0.48 
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Table -7: Prevalence rate of thyroid dysfunction according to gender in age group of ≥ 46 years  

 
Parameter 

All Subjects 
(8179) 
n (%) 

Age ≥ 46 Years Chi square test 
(males vs females) 
p value 

M (1435) 
n (%) 

F (1887) 
n (%) 

Hypothyroidism (primary) 325 (3.97) 59 (4.11) 106 (5.61)  
0.04 Hypothyroidism (secondary) 19 (0.23) 5 (0.34) 8 (0.42) 

Subclinical Hypothyroidism  585 (7.15) 86 (5.99) 138 (7.31) 0.086 

Hyperthyroidism (primary) 222 (2.71) 29 (2.02) 42 (2.22)  
0.56 Hyperthyroidism (secondary) 5 (0.06) 0 0 

Subclinical Hyperthyroidism 131 (1.60) 6 (0.42) 21 (1.11) 0.021 

Total subjects with thyroid 
dysfunction 

1287 (15.73) 185 (12.89) 315 (16.69) 0.002 

 
Subclinical hypothyroidism: Subclinical hypothyroidism (SCH) was observed in 7.15 % (n-585) participants [Table 3]. 
The prevalence rate of SCH was higher (8.08%) in the females than males subjects (5.71 %) and it was statistically 
significant (p =0.00003) [Table 3]. The prevalence rate of SCH was highest (8.05 %) in the age group of 20-45 years 
followed by 6.74 % in ≥ 46 years and it was lowest in the age group of 1-19 years (4.19 %), statistically significant 
association (p= 0.00009) was found with age [Table 4]. Rate of SCH was more in females than male subjects in all ages 
[Table 5, 6, 7] and this increased prevalence was statistically significant in 1-19 (p=0.018) and 20-45 (p=0.017), but not 
in 20-45 year age group (p=0.086). 
 
Hyperthyroidism: The prevalence rate of hyperthyroidism was 2.77 % (n-227) [Table 3]. The majority were primary 
hyperthyroidism (97.80 % - 222 out of 227) and 2.20 % (5 out of 227) had secondary hyperthyroidism. The prevalence 
rate was higher in females (3.11 %) than males (2.24 %) and it was statistically significant (p=0.011) [Table 3]. The 
prevalence rate of hyperthyroidism was highest (3.41 %) in 20-45 years age group followed by 2.17 % in 1-19 and 2.13 
% in ≥ 46 years and the association was found to be statistically insignificant (p = 0.001) [Table 4]. Rate of 
hyperthyroidism was more in female subjects than males of all ages [Table 5, 6, 7] and it was found to be significant 
statistically 1-19 years age group (p =0.006) but not in those belonging to 1-19 (p=0.15) and ≥ 46 years (p=0.56).  
 
Subclinical Hyperthyroidism: The prevalence of rate of subclinical hyperthyroidism was 1.60 % (n – 131) [Table 3]. 
The prevalence rate was higher in males (1.9 %) in comparison to females (1.4 %) but it was not statistically significant 
(p =0.13) [Table 3]. Those in age group of 20-45 years had highest prevalence (2.50 %) followed by 0.81 % in ≥ 46 years 
and prevalence rate was least (0.25 %) in those belonging to age group of 1-19 years and the association with age was 
statistically significant (p < 0.00001) [Table 4]. The prevalence rate of subclinical hyperthyroidism was more in females 
than males in age groups of 1-19 and ≥ 46 years and the association was found to be statistically significant ≥ 46 years 
age group (p=0.021) but not in those ranging from 1-19 years (p= 0.2) [Table 5, 7]. In the age group of 20-45 years the 
prevalence rate was higher in males than females and it was significant statistically (0.0001) [Table 5].  

Discussion  

The present study was conducted to find out the 
prevalence of thyroid function abnormalities in subjects 
of wide range of age groups who underwent estimation 
of TFTs, first study of its kind from northern Kerala. 
Majority (85 %) of the subjects were consuming iodized 
salt. Thyroid function abnormalities were very common 
in this post iodization era, similar to other studies from 
India [4, 5, 6, 7].  
 
In our study thyroid function abnormalities were noted 
in 15.73 % of all subjects. Our observation of high  

 
 
prevalence rates of thyroid dysfunction is similar with 
earlier reports of Menon UV et al (19.6 %) from Cochin 
[5]. Thyroid dysfunction was more common in females 
(16.89 %) than males (13.91 %) in the present study. 
Higher prevalence of thyroid dysfunction in females in 
our study is consistent with other studies from India [5, 
6, 7, 8].  
 
In our study the subclinical hypothyroidism (SCH) was 
the commonest thyroid function abnormality affecting 
7.15 % of subjects, more common in females (8.08 %) 
than males (5.71%). SCH as the commonest thyroid 
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abnormality has been reported in cross sectional studies 
from Cochin (9.4%) [5] and Delhi (19.3 %) [8]. A 
multicentre (8 cities) study from India also reported a 
reported a prevalence rate of SCH to be 8.02 % 
(females 8.73 %, males 7.17%). In the above studies the 
SCH was more common in females than males similar 
to our study. The prevalence rate of SCH was highest in 
age group of 20-45 years, followed by ≥ 46 years and it 
was least in 1-19 years category. The prevalence of 
SCH is shown to increase with age in previous studies 
[5, 6]. In our study higher prevalence of SCH in age 
group of 20-45 years may be due to lesser number of 
subjects in this category as compared to ≥ 46 years. 
 
Hypothyroidism was the second commonest thyroid 
abnormality seen 4.2 % of subjects in the study and the 
prevalence rate increased with age, and similar 
prevalence rate has been reported from a population-
based studies done from Cochin (3.9%) [5] and Delhi 
(4.2 %) [8]. However, the reported prevalence rate of 
hypothyroidism varies from 8.88 to 21.67 % based on 
the place of study [6]. The high prevalence figures in 
Cochin, Kolkata have ascertained that thyroid disorders 
in India are not confined to the conventional iodine-
deficient sub-Himalayan zone but extending to the plain 
fertile lands as well as areas reporting majority of 
population consuming iodized salt. In our study 
majority (85 %) were reportedly consuming iodized 
salt. A possible etiological role of cyanogenic foods 
acting as goitrogens [9], industrial and agricultural 
contaminants acting as thyroid disruptors [10] and 
deficiencies of micronutrients (iron, selenium and zinc) 
[11] which can interfere with thyroid function may be 
considered; in subjects consuming iodized salt. The 
prevalence rate of hypothyroidism was more in females 
than males, irrespective of age group of subjects. The 
prevalence of hypothyroidism was also shown to 
increase with age in our study.  
 
Hyperthyroidism was the third commonest thyroid 
abnormality affecting 2.77 % of subjects in our study. 
The prevalence rate of hyperthyroidism was more in 
females than males in all age groups. The 
hyperthyroidism was more common in age of 20-45 
years than those of ≥ 46 and 1-19 years. Earlier studies 
by Abraham R [7] form Pondicherry and Menon UV et 
al [5] form Cochin et al have reported prevalence of 
overt hyperthyroidism of 1.2 % and 1.3% respectively.  
 
The subclinical hyperthyroidism was found in 1.60 % 
subjects in the present study. The subclinical 
hyperthyroidism was common in age group of 20-45 

years similar to overt hyperthyroidism. The prevalence 
rate was higher females than male subjects in 1-19 and 
≥ 46 years category. In those belonging to 20-45 years 
the prevalence was more in males in comparison to 
females. Earlier studies have reported a prevalence rate 
of subclinical hyperthyroidism from 0.6-1.6 % similar 
to our study [5, 7]. 
 
Our study has few limitations: Firstly, from the 
consumption of iodized salt, the study presumed that 
the target population was iodine sufficient, without 
testing for reliable markers such as iodine content in 
salt samples or urinary iodine excretion. Secondly, 
markers of autoimmunity (anti TPO) were not tested.  
 
To summarize the present study is to first of its kind to 
assess the prevalence of thyroid disorders in northern 
part Kerala, with subjects belonging to wide range of 
age groups, and majority consuming iodized salt. 

Conclusions 

Thyroid disorders are common in northern Kerala 
similar to rest of the Country. Thyroid dysfunction was 
more common in females than males in all age groups. 
Thyroid disorders were common in age of 20-45 years 
than 1-19 and ≥ 46 year categories. Subclinical 
hypothyroidism is the commonest thyroid disorder 
followed by overt hypothyroidism, hyperthyroidism and 
subclinical hyperthyroidism. A possible etiological role 
of cyanogenic foods acting as goitrogens, industrial and 
agricultural contaminants acting as thyroid disruptors 
and deficiencies of micronutrients (iron, selenium and 
zinc) which can interfere with thyroid function needs to 
be evaluated in future studies involving 
hypothyroidism; as majority of subjects were 
consuming iodized salt. 
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