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Background: Thyroid disorders (hypothyroidism and hyperthyroidism) are a widespread thyroid problem, but there are no 
reports on the incidence and prevalence of thyroid disorders in this part of Western Uttar Pradesh of India.
Objective: The aim of this study was to assess the prevalence of thyroid disorders in Firozabad and its adjoining areas.
Materials and Methods: This retrospective hospital-based study involved 982 patients having undergone thyroid function 
assay, in the central clinical biochemistry laboratory of F.H.Medical College and Hospital, Firozabad. Firozabad is a city in 
western Uttar Pradesh of India about 40 km from Agra. These patients were evaluated for thyroid hormonal assay- total 
tri iodothyronine (T3), total tetra iodothyronine (T4), and thyroid stimulating hormone (TSH) by Vidas auto analyzer using 
enzyme-linked fluorescent assay technique. Statistical analysis was performed by SPSS version 17 software.
Result: Our study shows high prevalence of abnormal thyroid hormone levels (hypothyroidism including subclinical 
hypothyroidism 43% andhyperthyroidism was 26%) with female preponderance.
Conclusion: The study has defined thyroid function status in thyroid patients of Firozabad, Uttar Pradesh, India. Higher 
prevalence of hypothyroidism was observed in patients (especially females) in third decade of life. The findings also 
support the indication of thyroid hormone screening during third decade of life and afterwards.
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causing an increase in the serum TSH levels. This is a key 
laboratory finding, particularly in the early detection of thyroid 
abnormalities.[4] The most common cause of thyroid dysfunc-
tion is a primary failure of thyroid gland. Pituitary dysfunction, 
hypothalamic dysfunction, or generalized tissue resistance to 
the circulatory thyroid hormones is also found in such cases.[5]  
In India, having a population of 1.2 billion, an estimated 108 
million people suffer from endocrine and metabolic disorders, 
of these 42 million people suffer from thyroid disorders.

Iodine is essential inherent component thyroid hormones, 
that is, T3 and T4. The World Health Organization (WHO) 
recommendation for adequate daily iodine intake of 150 μm 
for men, non-pregnant, and non-lactating women; 250 μm for 
pregnant and lactating women; daily intake of iodine of 90 μm 
for preschool children (0–59 months) and 120 μm for school 
going children (6–12 years).[6]

There have been several community- and hospital-based 
studiescarried out in various countries of the world, trying to 
get proper knowledge of actual prevalence of thyroid dys-
functions in the community at large. The National Health and 
Nutrition Examination Survey (NHANESIII) data from the 

Introduction

Thyroid dysfunctions are the most common endocrinop-
athies across the world.[1] Thyroid hormones perform a wide 
range of functions including regulation of lipids, carbohydrates, 
and proteins metabolism.[2] Their dysfunction manifests in a 
wide spectrum of clinical diseases and biochemical abnor-
malities, from clinically intangible diseases to myxoedema 
coma.[3] Biochemical decrease in T3 (tri-iodothyronine) and 
T4 (tetra-iodothyronine) concentrations leads to hypersecre-
tion of thyroid stimulating hormone (TSH) from the pituitary 
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USA and a comprehensive epidemiologic survey in the UK 
demonstrated the female ascendancy of thyroid patients, with 
a prevalence of 1% to 2% in women. In men, the prevalence 
is about one-tenth.[7]

Therefore, a study was planned to find the prevalence of 
various thyroid disorders in the different age and sex groups 
in patients attending FH Medical College and its associated 
hospital.

Materials and Methods

This study was conducted in the Department of Biochemistry 
in association with the Department of General Medicine in FH 
Medical College, Tundla and its associated hospital. Informed 
consent was obtained from each individual patient. Total of 
982 patients were selected for the study. Patients with incom-
plete thyroid function test and nonsignificant thyroid history 
were excluded from the study. After an overnight fasting,3 ml 
venous blood samples were collected in the morning. Blood 
was allowed to clot and centrifuged at 2500 rpm for 15 min at 
room temperature. The serum was then assayed for T3, T4, 
and TSH by enzyme linked florescent assay (ELFA) technique 
using Vidas auto-analyzer. The reference range for T3, T4, 
and TSH for our laboratory was as follows:

T3: 1.23–3.23 nmol/L
T4: 59–135 nmol/L
TSH: 0.4–4.2 mIU/L
The patients were categorized into three groups. Those 

having normal T3, T4, and TSH levels were categorized into 
theeuthyroid group; patients having low T3, T4, and high TSH 
were in the hypothyroidgroup; and those having a high level of 
T3 and T4 and lower TSH levels were regarded as hyperthy-
roid group. Each of these groups was further divided accord-
ing to age.

Statistical Analysis
Statistical analysis was carried out with software pack-

age SPSS 17. ANOVA was used in evaluation of significance 
between the means of the two groups. Data were presented 
as mean ± standard deviation (SD). Intergroup differences 
were tested by independent sample test (two groups). P-value 
lower than 0.05was taken as significant.

Result

This study included 982 patients for thyroid hormone 
disorders, of which 671 (68%) were females and 311 (32%) 
were males. The ratio of female to male in our study is around 
2.2:1. The thyroid hormone levels and TSH (mean ± SD) of 
men in our study was T3 (1.96 ± 0.9); T4 (92.65 ± 18.9); and 
TSH (2.65 ± 1.9) and that of women were T3 (1.87 ± 1.2); 
T4 (90.23 ± 39.4); and TSH (3.12 ± 2.1) [Table 1].

The patients were classified according to their thyroid status 
as hypothyroid, hyperthyroid, and euthyroidas shown in Table 2.  

Comparison of thyroid hormone levels and TSH as mean ± SD 
in the various thyroid disorders are shown in Table 3.

A higher prevalence of thyroid disorder was seen in 
patients who are in their third decade of life with a female 
preponderance. Ahigher prevalence of hyperthyroidism and 
hypothyroidism was seen in patients in the age group of 
31–45 years. A prevalence of hypothyroidism of around 43% 
and hyperthyroidism of around 26% was noted. The study 
revealed that women are at more risk to suffer from hypothy-
roidism in this study.

Discussion

There is limited data available on the prevalence of hypo-
thyroidism and hyperthyroidism in our country. Most of the 
studies have concentrated on the effectiveness of the iodiza-
tion program and have looked at the prevalence of residual 
thyroid disease in school children and adolescents.[8–11]

In this study, we found that thyroid dysfunction prevalence 
was higher among the female population. A high prevalence 
of thyroid disorders was observed in the age group of 31–45 
years and the women are more likely to suffer from thyroid 
disorders which is in accordance with study conducted in 
Meerut, Uttar Pradesh by Ahmad et al. which shows a higher 
prevalence of thyroid hormone level abnormalities and TSH 
within the patients who are in their third decades of life.[8]

A study was conducted in the Department of Biochemistry, 
G.B. Pant Hospital, Delhi. Researchers found the majority of 

Table 1: Comparison of thyroid hormones and TSH level  
(mean ± SD) in males and females

Sex
Hormonal level

T3 (nmol/L) T4(nmol/L) Tsh (miu/L)
Male 1.96 ± 0.9 92.65 ± 18.9 2.65 ± 1.9
Female 1.87 ± 1.2 90.23 ± 39.4 3.12 ± 2.1

Table 2: Thyroid disease spectrum in different age groups of males 
and females

Thyroid 
disorders

Age groups ( years) Total
0–15 16–30 31–45 46–60

Euthyroid 10(3%) 48(15%) 187(60%) 68(22%) 313(32%)
Hypothyroid 25(6%) 53(13%) 209(50%) 131(31%) 418(43%)
Hyperthyroid 18(7%) 31(12%) 173(69%) 29(12%) 251(26%)

Table 3: Thyroid disease status and mean circulating hormones 
levels (mean ± SD)

Thyroid 
hormones

Euthyroidism 
(Mean ± SD)

Hypothyroidism 
(Mean ± SD)

Hyperthyroidism 
(Mean ± SD)

T3 1.79 ± 0.9 1.83 ± 0.7 3.1 ± 0.3
T4 79.34 ± 2.9 89.52 ± 38.5 116.28 ± 71.8
TSH 2.6 ± 1.1 8.9 ± 0.7 0.49 ± 0.2



Ahmad et al.: Prevalence of thyroid dysfunction in Firozabad

International Journal of Medical Science and Public Health | 2016 | Vol 5 | Issue 10 2145

4.	 �Galesanu C, Lisnic N, Teslara R, Apostsa L, Zbranca E. Lipid 
profile in a group of hypothyroid patients vs treated hypothyroid 
patients (Article in Romanian). Rev Med Chir Soc Med Nat Lasi 
2004;108(3):554–60.

5.	 �Delang F. The disorder induced by iodine deficiency. Thyroid 
1994;4:107–28.

6.	 �Sharma D, Deshpande AD, Ahmad N, Gupta A. Thyroid disorders 
in greater Noida: a hospital based study. IJBR 2014;05(04):274–6.

7.	 �Naved A, Shorya T, Debapriya B, Haren B, Akash G. Prevalence 
of thyroid hormone abnormalities among patientsin Subharti 
University – ahospital based study. J Advance ResBiolSci 
2013;5(4):357–61.

8.	 �Ahmad N, Panthari M, Gupta A, Chandra P, Sana Nafees. 
Prevalence of hypothyroidism among patients of Meerut, Uttar 
Pradesh–ahospital based study. Int J MedSci Public Health 
2013;2(3):539–42.

9.	 �Marwaha RK, Tandon N, Karak AK, Gupta N, Verma K, 
Kochupillai N. Hashimoto’s thyroiditis: countrywide screening of 
goitrous healthy young girls in post-iodization phase in India. J 
ClinEndocrinolMetab 2000;85(10):3798–802.

10.	 �Marwaha RK, Sen S, Tandon N, Sahoo M, Walia RP, Singh S, 
et  al. Familial aggregation of autoimmune thyroiditis in first-
degree relatives of patients with juvenile autoimmune thyroid 
disease. Thyroid 2003;13(3):297–300.

11.	 �Karak AK, Marwaha RK, Tandon N, Gupta N, Kochupillai N, 
Verma K. Cytologic characterization of post-iodization residual 
goiter in schoolchildren by fine needle biopsy. Acta Cytol 
2003;47(2):227–38.

12.	 �Devika T, Binita G, Nikhil G, Ranjan C, Vinod Kumar G, Bipin S, 
et al. Prevalence of thyroid disorders in patients visiting a Tertiary 
Care Center in New Delhi: a three year study. Asian J MedSci 
2012;3(4):15–23.

13.	 �UshaMenon V, Sundaram KR, Unnikrishnan AG, Jayakumar RV, 
Nair V, Kumar H. High prevalence of undetected thyroid disor-
ders in an iodine sufficient adult south Indian population. Indian 
Med Assoc2009;107:72–7.

14.	 �Agarwal G, Sudhakar MK, Singh M, Senthil N, Rajendran A. The 
prevalence of thyroid dysfunction among South Indian women 
with metabolic syndrome. J Clin Diagn Res 2011;5(2):213–6.

15.	 �Desai MP. Disorders of thyroid gland in India. Indian J Pediatr 
1997;64(1):11–20.

16.	 �Vanderpump MP, Turnbridge WM. Epidemiology and preven-
tion of clinical and subclinical hypothyroidism. Thyroid 
2002;12:839–47.

17.	 �Lamfon HA. Thyroid disorders in Makkah, Saudi Arabia.Ozean J 
ApplSci 2008;1(1):55–8.

18.	 �Surks MI, Chopra IJ, Mariash CN, Nicoloff JT, Solomon DH. 
American thyroid association guidelines for use of laboratory test 
in thyroid disorders. JAMA 1990;263:1529–32.

19.	 �Jha S, Ahmad N. Prevalence of thyroid dysfunction in the patients 
visiting Tertiary Health Care Hospital, Faridabad, Haryana. Int 
JSci Res 2013;2(10):1–2.

the patients were hypothyroid.[12] A recent study has been car-
ried out among adult people in India. In this population-based 
study carried out in Cochin on 971 adult subjects, the preva-
lence of hypothyroidism was more.[13] In a clinic-based study 
from Mumbai, of 800 children with thyroid disease, hypothy-
roidism is more prevalent. In a study conducted in south India 
by Agarwal et al. shows higher prevalence of hypothyroidism 
in women population in their studies.[14]

In a study conducted by Desai MP of nearly 800 children 
referred for thyroid problems, 79% had hypothyroidism, 19% 
had euthyroid goiters, and 2% had hyperthyroidism.[15] Our 
study also shows higher prevalence of hypothyroidism in the 
study population which is in accordance to these studies con-
ducted in different geographical areas.

A study conducted by Vanderpump et al.[16] quoted age 
preponderance of 34 years and above. Study in Makah on 
the prevalence of thyroid diseases exhibit similar age group 
preponderance,that is, 40±12 years[17] which is also in accord-
ance to our study. Prevalence of hypothyroidism was found to 
be common in Iranian population, as 12.8% women and 4.7% 
men had hypothyroidism.[18]

A study conducted by Jha et al. in a tertiary healthcare 
hospital, Haryana revealed the prevalence of hypothyroidism 
as 23% and hyperthyroidism as 7% and concluded that thy-
roid dysfunction is more prevalent in females in their study 
area which is also in accordance to our study, revealing that 
females are more vulnerable to thyroid dysfunction.[19] Ahmad 
et al. in their study on 4739 patients revealed that females are 
more vulnerable to hypothyroidism which is again in accord-
ance to our study.[8]

Conclusion

This is the first study conducted on thyroid disorders in 
this part of India. This study demonstrates that hypothyroid-
ism was alarmingly high in this region with women prepon-
derance. Since this study was a hospital-based study, it may 
not aptly represent the entire population. But it has put one’s 
finger on the burden of thyroid dysfunction in the population 
and can serve as a baseline for further studies. This attempt 
is made to determine the prevalence of thyroid diseases in the 
study area from the limited available data and sources.
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