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ABSTRACT 

Background and objectives: Subclinical hypothyroidism is an asymptomatic condition 

with normal thyroxin and raised thyroid stimulating hormone (TSH) level. It affects 3-

15% of adult population. Large scale population based studies on the prevalence of 

subclinical hypothyroidism in India are scarce. So this study was done to estimate the 

prevalence of subclinical hypothyroidism in patients attending OPD in ANMMCH, 

GAYA and find out the relationship of TSH level with age, sex, family history, body 

mass index, and other co-morbid conditions. 

Subjects and methods: An observational study was carried out on adult persons visiting 

OPD at ANMMCH GAYA. TSH, T3, and T4 levels were measured. Data about 

demography and other parameters and co-morbid conditions were collected during 

routine visits. Analysis was carried out on all variables in the study, and  relationships 

were explored. Serum TSH above 5 µIU/ml(with normal T3 and T4) was considered as a 

case of subclinical hypothyroidism 

Results: A total of 1457 participants (1042 females and 415 males) in the study gave 

consent for study and blood samples. subclinical hypothyroidism was seen in 113 

(10.84%) females and 27 (6.5% males). No significant relationship were noted in TSH 

levels with dyslipidemia and increasing blood pressure. 5 cases of overt hypothyroidism 

(all females) was found in our study sample. There was a trend of raised TSH among 

perimenopausal women in our study. No patient presented with thyroid enlargement. 

Conclusion: Subclinical hypothyroidism has a prevalence of 9.6% of adults visiting 

OPD. TSH levels tends to be higher in the perimenopausal women, which warrants 

particular attention to the females aged 40 years and above. 

 

INTRODUCTION 
Subclinical hypothyroidism is defined as biochemical evidence of raised TSH in patients with 

little or no apparent clinical features of hypothyroidism[1]. It is a biochemical diagnosis 

based on elevated thyroid stimulating hormone (TSH) level concentration and normal free 

T4. Patients sometimes can have symptoms of lethargy, easy fatiguability and weight gain; 

however, in most of the cases , patients have no symptoms and are diagnosed incidentally on 

routine lab tests[2,3]. It is reported to be a common thyroid abnormality affecting 3-15% of 

adult population[4]. Its incidence increases with age[5,6], more in females[7,8] and persons 

with higher dietary iodine intake [9-12]. It is found in different studies that Subclinical 

hypothyroidism may be associated with hyperlipidemia [5,11-15] and there are chances of 
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progression to overt hypothyroidism[11,13,15]. The rate of progression to overt 

hypothyroidism is around 2-3% per year and more in persons with higher TSH levels and 

positive TPO antibodies. This study aims to determine the prevalence of subclinical 

hypothyroidism in general population attending medicine OPD at ANMMCH Gaya 

 

METHOD 

An observational analytical study was conducted in the Medicine department of ANMMCH 

Gaya. One thousand four hundred fifty seven subjects from patients attending OPD were 

selected for the same. Volunteers were selected for study after taking prior written consent. 

Patients were separated based on gender (1042 females and 415 males) as Subclinical 

hypothyroidism is reported to be more prevalent in females. Subjects ≥ 18 years of age of 

both sexes and those who gave consent to participate and willing for screening tests and 

follow up in the protocol were included in the study. Subjects who already have thyroid 

disorders and taking medications, pregnant females and persons with any chronic disease or 

on chronic medications for any medical ailments were not included in the study. The 

volunteers were evaluated for symptoms of hypothyroidism by a detailed history and clinical 

examination for evaluation of based on proforma designed for the same. Symptom 

questionnaire involved querries regarding different clinical features of thyroid dysfunction. 

The questionnaire also included variables such as age, sex, problem for which the visit has 

been done, past medical history and symptoms of thyroid disease such as cold or heat 

intolerance, weight loss or gain, lethargy, menstrual irregularities, infertility, and diarrhea or 

constipation. Patients were also examined for the presence or absence of thyroid gland 

enlargement. Additionally , medication history including use of drugs currently and of past 

12 months was obtained. Female patients were also asked about pregnancy, breast feeding 

and use of OCPs. Questions asked about the presence of thyroid disease in family members. 

Physical examination was carried oput including blood pressure (BP) measurement, weight, 

height etc. Lab evaluation for thyroid function tests (serum levels of T3, T4, and TSH) and 

serum lipid profile was measured in these subjects using standard laboratory methods. 

Normal range of TSH was taken as 0.34 -4.5 mIU/ml and Subclinical hypothyroids as TSH 

4.51-10.0 mIU/l with no or mild clinical sign and symptoms of hypothyroidism.T4 reference 

range was kept between 4.6-12 microgram/dl. T3 reference range was taken between 80-180 

ng/dl.   Analysis was carried out for variables such as age, TSH level, T4 ,T3 level, body 

mass index (BMI), weight, height, systolic & diastolic BP. 

 

RESULTS 

Clinical and biochemical profile are shown in tables. The population has a mean age of 37.6 

years. Minimum age was 19 years and maximum was 72 years(able 1). Serum TSH was 

above normal (>5µIU/ml) in 27 out of the 415 male subjects and in 113 out of the 1042 female 

subjects. Thus, the prevalence of subclinical hypothyroidism was found to be 6.5 % in men 

and 10.84% in women(Table 2) in this study. 

Table 1 Age group                                                               

Age Males Females 

18-40 219 607 

40-60 132 283 

>60 64 152 

Table 2 TSH profile 

TSH Males Females 

Normal 388 929 

Raised 27 113 

prevalence 6.5 % 10.84 % 
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Table 3 Thyroid profile range and result mean values 

Hormone Study range Result mean 

TSH(mIU/L) 0.35-5.0 3.37 

T3(ng/dl) 80-180 147.8 

T4(Mcgm/dl) 4.6-12 9.9 

5 females and no males were found to be overt hypothyroid with TSH >10 and decreased 

T4 and T3. When subjects of both the sexes were taken together, serum TSH was found to be 

above normal in 9.6% (140 out of 1457) of the subjects. This finding was consistent with 

most other studies. Mean TSH was found to be 3.37 mIU/L, mean T4 was 9.9 Mcg/dl and 

mean T3 was 147.8 ng/dl(Table 3). Regarding symptom profile among subclinically 

hypothyroids, 17 females and 5 males had lethargy, 12 females and 2 males had weight gain, 

8 females and 2 males had chronic constipation, 4 females and 1 male had cold intolerance 

and 2 females had menstrual irregularities. None of them had goitre. 17 females were obese 

and 8 were overweight. 9 females and 4 males had dyslipidemia. 13 females and 3 males had 

stage 1 hypertension and 2 females had stage 2 hypertension on regular follow up (Table 5). 

Table 4 Clinical and biochemical profile                                                             

Mean Males Females 

Weight(KG) 68.7 62.6 

Height(CM) 167.8 163.7 

BMI 28.3 24.7 

SBP(mmHg) 119.7 113.8 

DBP(mmHg) 78.5 72.8 

TG(mg/dl) 148.7 143.9 

TC(mg/dl) 188.9 182.5 

HDL- C(mg/dl) 55.8 51.2 

LDL-C(mg/dl) 96.5 88.7 

 

 Table 5 Symptom profile 

Symptom Females Males 

Lethargy 17 5 

Weight gain 12 2 

Constipation 8 2 

Cold intolerance 4 1 

Amenorrhea 2 - 

Goitre 0 0 

Over weight 8 2 

Obese 17 6 

Dyslipidemia 9 4 

Stage 1 HTN 13 3 

Stage 2 HTN 2 0 

 

DISCUSSION 
This observational study gives a rough idea on the prevalence of subclinical hypothyroidism 

in local population and the relationship of TSH levels with age, sex, BP, BMI, comorbid 

conditions, family history and some other factors. The prevalence of subclinical 

hypothyroidism was found to be 9.6% in this study. This prevalence is comparable to those 

reported in some other studies viz: Framingham[6], Rotterdam[15], Colorado[16] and 

Wikham[5] studies(Table 6). Prevalence of subclinical hypothyroidism are different in 

different studies and depends upon many factors like the type of population accessed, i.e., 
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sample taken from community, hospital or primary care, other comorbid conditions, the 

methods of TSH assay and cut-off values of laboratory measurements used. BMI had been 

found to be not associated with high TSH in this study. 68% subjects in this study with 

subclinical hypothyroidism were in the age group 35–55 years. Prevalence had a tendency to 

increase with increasing age. This age related increasing tendency in prevalence may be due 

to thyroid autoimmunity, which has also a tendency to increase with age as reported in 

Wickham study[5]. It was also found in this study that prevalence of subclinical 

hypothyroidism was more in females and had a tendency to increas with increasing age, 

which is comparable to what was observed by Parle et al[17]. Prevalence was also found to 

be more in postmenopausal women. High S.TSH was found to be associated with a higher 

symptom profile and in all these mild weight gain, physical fatigue and constipation being the 

commonest of symptom. Different epidemiological studies conducted in India(Unnikrishnan 

AG et al. at cochin[18] , Sahu et al. at delhi[19], Brahmabhatt et al. at Baroda[20] and Dang, 

Abraham et al. at Puducherry[21]) have shown a prevalence rate varying between 9 and 

11.4%, which is consistent to that found in this study. Screening for subclinical 

hypothyroidism may be considered in females of peri-menopausal age group in view of 

slightly high prevalence of raised S.TSH as found in this study population after the age of 40 

years. In this study, subclinical hypothyroidism presented without any thyroid enlargement 

and was associated with mild and vague symptoms such as lethargy, fatigue, and weight gain 

which remains mostly undiagnosed or neglected in peri-menopausal females. So, any person 

particularly female of middle age groups presenting with vague symptoms of fatigue and 

weight gain needs particular attention for presence of subclinical hypothyroidism. 

Table 6 Different studies over subclinical hypothyroidism 

Place of   study Reference Age group No. of patient Prevalence (%) TSH cut off 

Wikham Tunbridge et al 18+ 2779 8.9 >6.0 

Framingham Sawin et al 60+ 2159 10.3 >5.0 

Rotterdam A.E. Hak et al 55+ 1149 10.8 >4.0 

Colorado Kanaya et al 18+ 2336 9.5 >5.0 

 

CONCLUSION 

This study highlights the need for thyroid screening in primary care settings among adults, 

particularly middle age females when presented with vague symptoms like lethargy, 

decreased appetite or chronic constipation. Any S.TSH value above 

4.5 microIU/mL needs to be taken cautiously in reference to the diagnosis of subclinical 

hypothyroidism and particular attention should be given regarding symptom profile. They 

should be evaluated further for thyroid antibody particularly if they are middle aged female. 

Also these patients should be followed up regularly as conversion rate to overt 

hypothyroidism is higher in these groups. A large scale study with large sample size, from 

local population which include both urban and rural groups, is needed to determine 

prevalence of subclinical hypothyroidism in this area. Separate data for thyroid functions 

needs to be established for different individual population. This study had some limitations 

also as prevalence of antithyroid antibody were not evaluated in the study, results can not be 

generalized to whole local population, and TSH levels couldn’t be repeated due to lack of 

follow up visits.  

 

REFERENCES 

1. Douglas S. Ross subclinical hypothyroidism. In: Braverman LE, Utiger RD, editors. 

Werner and Ingbar’s The Thyroid: A fundamental and clinical text. 8th ed. Philadelphia: 

Lippincott Williams and Wilkins; 2000. p. 1001-6. 

2. Unnikrishnan AG, Menon UV. Thyroid disorders in India: An epidemiological 



European Journal of Molecular & Clinical Medicine 

   

ISSN 2515-8260 Volume 09, Issue 01, 2022 
 

1461 
 

perspective. Indian J Endocr Metab 2011; 15:78-81 

3. Rohil V, Mishra AK,Shrewastawa MK, Mehta KD, Lamsal M, Baral N, Majhi S. 

Subclinical hypothyroidism in eastern Nepal: A hospital based study. Kathmandu Univ 

Med J 2010;8:231-7. 

4. National Guideline Clearinghouse. Subclinical thyroid disease: scientific review and 

guidelines for diagnosis and management. 

(http://www.guidelinegov/summary/summary.aspx?ss_15&doc_id_5916 2005 Aug 

5. Tunbridge WM, Evered DC, Hall R, Appleton D, Brewis M, Clark F, et al. The spectrum 

of thyroid disease in a community. The Wickham survey. Clin Endocrinol (Oxf) 

1977;7:481-93. 

6. Sawin CT, Castelli WP, Hershman JM, McNamara P, Bacharach P. The aging thyroid. 

Thyroid deficiency in Farmingham study. Arch Intern Med 1985;145:1396-88. 

7. Vanderpump MP, Tunbridge WM, French JM, Appleton D, Bates D, Clark F, et al. The 

incidence of thyroid disorders in community. A 20 year follow up of the Wickham 

survey. Clin Endocrinol 1995;43:55- 68. 

8. Aghini-Lombardi F, Antonangeli L, Martino E, Vitti P, Maccherini D, Leoli F, , et al. The 

spectrum of thyroid disorders in iodine deficient community: The Pescopagano Survey. J 

Clin Endocrinol Metab 1999;84:561-6 

9. 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. Szavolcs I, Podoba J, Feldkamp J, Dohan O, Farkas I, Sajgó M, et al. Comparative 

screening for thyroid disorders in old age in areas of iodine deficiency, long term iodine 

deficiency, long term iodine prophylaxis and abundant iodine intake. Clin Endocrinol 

(Oxf) 1997;47:87-92.  

11. Kung AW, Janus ED. Thyroid dysfunction in ambulatory elderly Chinese subjects in an 

area of borderline iodine intake. Thyroid 1996;6:111-4 

12. Staub J, Althaus BU, Engler H, Ryff AS, Trabucco P, Marquardt K, et al. Spectrum of 

subclinical and overt hypothyroidism. Effect on thyrotropin, prolactin and thyroid reserve 

and metabolic impact on peripheral target tissues. Am J Med 1992;92:631-42. 

13. Geul KW, van Sluisveld IL, Grobbee DE, Docter R, de Bruyn AM, Hooykaas H, et al. 

The importance of thyroid microsomal antibodies in development of elevated serum TSH 

in middle age women; Association with serum lipids. Clin Endocrinol (Oxf) 1993;39:275-

80 

14. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado disease prevalence 

study. Arch Intern Med 2000;160:526-34. 

15. Hak AE, Pols HA, Visser TJ, Drexhage HA, Hofman A, Witteman JC. Subclinical 

hypothyroidism is an independent risk factor for atherosclerosis and myocardial 

infarction in elderly women: theRotterdam Study. Ann Intern Med. 2000;132:270-8 

16. . Kanaya AM, Harris F, Volpato S, Perez-Stable EJ, Harris T, BauerDC. Association 

between thyroid dysfunction and total cholesterol level in an older biracial population: 

the health, aging and body composition study. Arch Intern Med. 2002;162:773-9. 

17. Parle JV, Franklyn JA, Cross KW, et al. Prevalence and follow-up of abnormal 

thyrotrophin (TSH) concentrations in the elderly in the UK. Clin Endocrinol (Oxf). 

1991;34:77 

18. 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(4): 647–652 

19. Sahu MT, Das V, Mittal S, Agarwal A, Sahu M. Overt and subclinical thyroid 

dysfunction among Indian pregnant women and its effect on maternal and fetal outcome. 



European Journal of Molecular & Clinical Medicine 

   

ISSN 2515-8260 Volume 09, Issue 01, 2022 
 

1462 
 

Arch Gynaecol Obstet 2010; 281:215-20 

20. Brahmbhatt SR, Fearnley R, Brahmbhatt RM, Eastman CJ, Boyages SC. Study of 

biochemical prevalence indicators for the assessment of iodine deficiency disorders in 

adults at field conditions in Gujarat (India). Asia Pac J Clin Nutr 2001;10:51-7. 

21. Abraham R, Murugan VS, Pukazhvanthen P, Sen SK. Thyroid disorders in women of 

Puducherry. Indian J Clin Biochem 2009;24:52-9 

22. Desai PM. Disorders of the Thyroid Gland in India. Indian J Pediatr 1997;64:11-20 

23. Surks MI, Ortiz E, Daniels GH, et al. Subclinical thyroid disease: scientific review and 

guidelines for diagnosis and management. Jama. 2004;291:228– 238 

24. Ayala AR, Danese MD, Ladenson PW. When to treat mild hypothyroidism. Endocrinol 

Metab Clin N Am 2000;29:399-415 

25. Akbar DH, Ahmed MM, Hijazi NA. Subclinical hypothyroidism in elderly women 

attending an outpatient clinic. Medical Science Monitor. 2004 May 1;10(5):CR229-32. 

26. Walsh JP, Bremner AP, Bulsara MK, O’Leary P, Leedman PJ, Feddema P, Michelangeli 

V. Subclinical thyroid dysfunction and blood pressure: a community‐based study. Clinical 

Endocrinology. 2006 Oct;65(4):486-91. 

27. Ahmad N, Panthari M, Gupta A, et al. Prevalence of hypothyroidism among patients of 

Meerut, Uttar Pradesh: a hospital based study. International Journal of Medical Science 

and Public Health 2013; 2(3):539-42 

28. Shekhar R, Chowdary NVS, Das MC, Desai V, Prabodh S.Prevalence of subclinical 

hypothyroidism in coastal Andhra Pradesh. Biomedical Research 2011; 22 (4): 471-474 

29. Dhok AJ, Adole PS, Puppalwar PV, et al. Status of Thyroid disorders at Acharya 

Vinobha Bhave Rural Hospital, Sawangi (Meghe), Wardha, India. Thyroid Research J 

and Practice 2015; 12(2):62-6. 

30. Wartofsky L, Dickey RA. The evidence for a narrower thyrotropin reference range is 

compelling. J Clin Endocrinol Metab. 2005;90:5483–5488. 

 


