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INTRODUCTION
Subclinical hypothyroidism is dened as patient with normal free T4 
but elevated serum TSH level.(1) Various studies have reported the 
incidence of subclinical hypothyroidism to be 3-15% depending on the 
population studied.(2,3). Statistical research shows a higher incidence 
of subclinical hypothyroidism in women and elderly individuals The 
prevalence of this disorder has increased due to the increased 
availability of thyroid function testing.  

The TSH elevation in such patients is modest, with values typically 
between 4.5 and 10 mU/L, although patients with a TSH above 10 
mU/L more often have a reduced free T4 and may have some 
hypothyroid symptoms. 

Subclinical hypothyroidism may have endogenous causes (chronic 
autoimmune thyroiditis, subacute thyroiditis, postpartum thyroiditis) 
or exogenous causes(4) (thyroidectomy, 131I therapy, antithyroid 
drugs, inadequate thyroid hormone replacement therapy). In the 
classical population-based study among adults in the English county of 
Whickham(5) the prevalence was 75 per 1000 women and 28 per 1000 
men1. Subclinical hypothyroidism correlates with an increased risk of 
fatal and non-fatal coronary artery disease (CAD) events and 
congestive heart failure.(6,7) 

The natural history of subclinical hypothyroidism is reasonably well 
known. Spontaneous return of increased TSH values into the normal 
range occurs in 5.5% after 1. year.(8) Progression to overt 
hypothyroidism ranges from 7.8% to 17.8% in various 
studies(8,9,10).Another report indicates that approximately 30% of 
patients with subclinical hypothyroidism had developed overt 
hypothyroidism after 10 years; the higher the initial TSH, the greater 
the risk(11). 

Clinical manifestation of subclinical hypothyroidism include 
abnormal lipid metabolism) (12,13,14), cardiac dysfunction(15,16) 
and neurologic and mental dysfunction(17) and several cross-sectional 
studies have suggested that it confers an elevated risk for 
atherosclerosis and coronary heart disease.(18,19). The relationship 
between subclinical hypothyroidism and cardiovascular disease is 
therefore controversial and possible outcomes of the conditions 
remain unclear.

Importantly several previous studies suggesting that thyroid 
autoimmunity is a risk factor for coronary heart disease(20,21) remain 
surrounded by controversies. Women with subclinical hypothyroidism 
didn't differ from controls with regard to BMI, Hypertension and 
Diabetes Mellitus in previous studies(22,23).

This study has been performed to estimate the prevalence of 
subclinical hypothyroidism and its relation to Hypertension, Diabetes 
and Ischemic heart disease among women above the age of 50 years 
attending medical out patient of Raja Rajeshwari medical college and 
hospital.

MATERIALS AND METHODS
Case selection and Inclusion Criteria

Women above the age of 50 years attending Medical out patient of Raja 
Rajeshwari Medical college and hospital, Bangalore. A sample of 100 
women was randomly selected. Informed consent was obtained from 
all participants. All the participants were examined for thyroid 
function. Women with subclinical hypothyroidism (dened as TSH > 
5.5µIU/ml with normal free T4 and free T3 ) were considered as cases, 
and women without subclinical hypothyroidism were considered as 
controls. Laboratory measurements and clinical assessment was 
carried out in all the participants.

Exclusion criteria 
Those with Known thyroid disease History of neck irradiation  
Chronic renal failure Severe illness ( such as infections , recent 
myocardial infarctions, severe heart failure or recent intensive care 
admission) Taking drugs such as beta-blockers, amiodarone, 
interferon –α were excluded.

MEASUREMENTS
Thyroid function test- Free T4, Free T3 and TSH levels were 
measured. Thyroid function test is done using the electro 
chemiluminescence method. The normal range for TSH is 0.30-5.50 
µIU/ml, for Free T4 the normal range is 0.70-1.80 ng/dl, and for Free 
T3 it is 1.70-4.20 pg/ml. Clinical Assessments Participants were 
examined for the presence of goiter and symptoms of hypothyroidism. 

ANALYTICAL METHODS
The following data were collected from the entire study group 
Age Presence of Hypertension ( dened as BP > 140/90 mm Hg on 
more than one occasion or the patient is known to be hypertensive) 
Diabetes mellitus ( dened as fasting blood sugar >126 mg% on two 
consecutive readings one month apart or the patient is known to be 
diabetic) Ischemic heart disease ( dened as angina or myocardial 
infarction by self report or by analysis of standard 12 lead ECG for 
ischemic heart disease changes ) Comparison between cases 
(subclinical hypothyroidism) and normal control subjects of similar 
age and ethnic group was done with regard to presence of IHD 
,Hypertension and Diabetes mellitus. 

STATISTICAL ANALYSIS
Statistical analysis was done using the statistical package for social 
sciences (SPSS).Different statistical methods were used as 
appropriate. Mean ± SD was determined for quantitative data and 
frequency for categorical variables. The independent t- test was 
performed on all continuous variables. The normal distribution data 
was checked before any t-test. The Chi-Square test was used to 
compare group difference for categorical variables. In logistic 
regression models, age was adjusted for estimation of each or all the 
independent effects of hypertension, ischemic heart disease and 
diabetes mellitus . A p- value < 0.05 was considered signicant.

RESULTS
100 women above the age of 50 years who visited the medical 
outpatient clinic during the study period were studied 23 women were 
found to have the criteria set for the denition of subclinical 
hypothyroidism which meant a rate of 23%. Patients with subclinical 
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hypothyroidism were regarded as cases and remaining 77 patients 
were the control group. 

There were differences in the mean age distribution among cases and 
controls are shown in table 

There were 43 patients in the age group 50-59 of which 7 (19.44%) 
were having subclinical hypothyroidism .

In the 60-69 age group there were 33 patients of which 9 (27.27%) 
were having subclinical hypothyroidism.

In the 70 and above age group there were 24 patients of which 7 
(29.17%) were having subclinical hypothyroidism.

The mean TSH level in patients with subclinical hypothyroidism was 
12.11µIU/mL. For FT4 it was 1.03ng/dl and for FT3 it was 2.76pg/ml .  
There were differences in FT4, FT3, TSH distribution in cases and 
control as shown in Table 

There were 23 patients with TSH level more than 5.5 µIU/ml, the upper 
level of normal range ( 0.30-5.5 µIU/ml). They are the subclinical 
hypothyroid patients in this study. Of those 23 patients 15(65.2%) had 
TSH level between 5.5 to 10 µIU/ml. The remaining 8 (34.8%) patients 
had TSH levels more than 10 µIU/ml as shown in the following Table  

TSH levels in patients with SH

Hypothyroid symptoms were reported in 7 out of 23 (30.43%) patients 
with subclincal hypothyroidism. Fatigability and constipation were 
the most common complaint, followed by weight gain .The frequency 
of hypothyroid symptoms in the subclinical hypothyroid patients are 
as shown in the table  

Frequency of hypothyroid symptoms in patients with SH

Goiter was present in 2 out of 23 patients with subclinical 
hypothyroidism (8.7%) and 5 out of 77 patients without subclinical 
hypothyroidism (6.5%). Other symptoms like cold intolerance hair 
loss were present in 2 of the 23 patients (8.7%) with subclinical 
hypothyroidism and 1 of the 77 patients (1.3%) without subclinical 
hypothyroidism.

The incidence of risk factors like hypertension diabetes and ischemic 
heart disease were compared between patients with subclinical 
hypothyroidism and control. They were analysed independently with 
Chi-Square test. The p- value showed that patients with subclinical 
hypothyroidism were signicantly associated with ischemic heart 
disease compared to controls. The p- value is not signicant for 
hypertension and diabetes. This is shown in table 

DISCUSSION
Sub clinical hypothyroidism is highly prevalent in elderly women. A 

,(24,25)prevalence of 11 – 26 % had been reported in previous studies  our 
study shows a prevalence of 23 % in concordance with the other 
studies. Surveys that stratied TSH levels indicate a predominance of 

(27,28).TSH < 10µIU/ml , which accounts for about 55-85% of cases.  
Almost 65% of our patients with subclinical hypothyroidism had TSH 
levels < 10µIU/ml. Studies that have reported thyroid antibody test on 
subjects with elevated TSH demonstrated seropositivity rates from 20-

(27,28). 78%. Several studies have suggested that mild symptoms of 
hypothyroidism are more prevalent in patients with subclinical 

.(29),hypothyroidism than in age matched controls  Fatigability and 
weight gain were the most frequent symptoms, 30% of our patients 
with subclinical hypothyroidism had symptoms of which fatigability 
(26%) and constipation (26%) were the most common There have been 
three published randomized prospective placebo controlled trials for 
the therapy of symptoms in patients with subclinical hypothyroidism. 
(30,31). Two trials reported signicant improvement in symptoms of 
hypothyroidism.  Case control and cross-sectional studies on 
association between subclinical hypothyroidism and cardiovascular 
disease have been done, but results were controversial. A 20 year 

(5)follow up study of the original Whickham survey  showed no 
association between elevated TSH and increased risk of IHD, while a 

(32)report of 1149 women from Rotterdam  showed increases 
atherosclerotic vascular disease and myocardial infarction in patients 
with  with subclinical hypothyroidism. The present study showed a 
signicant increase in Ischemic heart disease in patients with 
subclinical hypothyroidism compared with controls ( p value of 
0.047). Several studies on association between subclinical 
hypothyroidism and dyslipidemia have been done. The initial 

(5) Whickham study observed that lipid levels were not associated with 
(25)TSH elevation after age adjustment. The Colorado study  and others 

noted a signicantly elevated LDL cholesterol in subjects with 
subclinical hypothyroidism. Women with subclinical hypothyroidism 
did not differ from controls with regard to hypertension and diabetes in 

.(12)previous studies  The present study also showed it to be true.

CONCLUSION
Subclinical hypothyroidism is highly prevalent in elderly women 
above the age of 50 years  Most of those with subclinical 
hypothyroidism have TSH level below 10µIU/ml Hypothyroid 
symptoms are prevalent in patients with subclinical hypothyroidism. 
(30% of patients in this study) Fatigability and Constipation being the 
most common symptoms Patients with subclinical hypothyroidism are 
more prone to develop ischemic heart disease There is no increased 
risk for developing hypertension and diabetes mellitus in patients with 
subclinical hypothyroidism Since subclinical hypothyroidism 
signicantly increases the risk of ischemic heart disease as per our 
study it is necessary to screen the general population for the presence 
of subclinical especially in older age group. But whether to initiate 

(32).treatment with levothyroxine is still a controversy  Presence of risk 
factors such as older age, persistent elevation of TSH above 10 mlIU/l, 
presence of cardiovascular risk factors and positive Thyroid 
peroxidase antibody necessitates therapy with levothyroxine. The goal 
of therapy is to normalize TSH levels.
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Age in years Patients with SCH Patients without SCH
50-59 7 36
60-69 9 24
70 and above 7 17

Mean Patients with SCH Patients without SCH
FT3(pg/ml) 2.76 3.01
FT4(ng/ml) 1.03 1.14
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TSH levels in uIU/ml No of patients
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>10 8 ( 34.8%)
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Goiter 2 (8.7%)
Others( cold intolerance, hair loss 
etc)

2 (8.7%)

Risk Patients with SCH Patients without SCH p- value
Ischemic heart 
disease

5 (21.71%) 5 (6.5%) 0.047

Diabetes 
mellitus

4 (17.4%) 16 (20.1%) 0.490

Hypertension 6 (26.1%)  21 (27.3%) 0.570



serum thyrotrophin in a population sample of women. Acta Med Scand 1981; 210: 37-
46. 

10) Gordin A, Lamberg BA: Spontaneous hypothyroidism in symptomless thyroiditis. A 
long-term follow-up study. Clin Endocrinol 1981; 15: 537-543.

11) Engler H, Staub JJ, Althuis B, et al.: Follow-up of 120 patients, with subclinical 
hypothyroidism over more than 20 years: risk factors for overt disease analysed by life-
table analysis. In: Gordon A, Gross J, Hennemann G (eds). Progress in thyroid research. 
Rotterdam, A.A. Bolkema, 1991, pp 227-229.

12) Pucci E, Chiovato L, Pinchera A, 2000: Thyroid and lipid metabolism. Int J Obes Relat 
Metab Disord 24 (suppl 2): S109-S112. 

13) Caron P, Calazel C, Parra HJ, Hoff M, Louvet JP, 1990: Decreased HDL cholesterol in 
subclinical hypothyroidism:the effect of LThyroxine therapy, Clin Endocrinol (oxf) 
33:519-523 

14) Althaus BU, Staub JJ, Ryff- De Leche A, Oberhansti A, Stahelin HB, 1988 : LDL/HDL- 
changes in subclinical hypothyroidism : possible risk factor for coronary heart disease. 
Clin Endocrinol (oxf) 28: 157- 163

15) Biondi B, Fazio S, Palmieri EA, Carella C, Panza N, Cittadini A, Bone F, Lombardi G, 
Sacca L, 1999: Left ventricular dysfunction in patients with subclinical hypothyroidism, 
J CLin Endocrinol Metab ;84: 2064-2067 

16) Kahaly GJ, 2000: Cardiovascular and atherogenic aspects of subclinical 
hypothyroidism, Thyroid 10:665-679 

17) Monzani F, Del Guerra P, Caraccio N, Pruneti CA, Pucci E Luisi M, Baschieri L, 1993: 
subclinical hypothyroidism : neurobehavioral features and benecial effect of L- 
thyroxine treatment. Clin Investig 71:367-371

18) Hak AE, Pols HAP, Visser T et al: subclinical hypothyroidism is an independent risk 
factor for atherosclerosis and myocardial infarction in elderly women: The Rotterdam 
study. Ann Intern Med, 2000:132;270-278 

19) Tieche M, Lupi GA, Gutzweller F, Grob PJ, Studer H, Burgi H, 1981:Borderline low 
thyroid function and thyroid autoimmunity .Risk factors for coronary heart disease? Br 
Heart J 46: 202-206

20) Bastenie PA, Banhaelst L, Bonny M, Neve P, Staquet M, 1971: Preclincal 
hypothyroidism a risk factor for coronary heart disease, Lancet 1:203-204 

21) Bastenie PA, Vanhaelst L, Neve P, 1967: Coronary heart disease in hypothyroidism. 
Lancet 2 : 1221-1222

22) Vanderpump MP, Tunbridge WM, French JM, Appleton D, Bates D, Clark F, Grimley 
Evans J, Rodgers H, Tunbridge F, Young ET, 1996: The development of ischemic heart 
disease in relation to autoimmune thyroid disease in a 20 year follow up study of an 
English community, Thyroid 6: 155-160 

23) Linderman RD, Schade DS, La Rue A et al: subclinical hypothyroidism in a beithnic, 
urban community. Am J Geriatric Soc .1999; 47:703-709

24) .Nystrom E, Caidahl K, Fager G, et al: A double-blind cross-over 12- month study of L-
thyroxine treatment of women with “subclinical” hypothyroidism. Clin Endocrinol 
1988; 29:63-76.

25) Canaris GJ, Manowitz NR, Mayor G, Ridgway EC;2000: The Colorado thyroid
26) .Sawin CT, Castelli WP, Hershman M et al: The aging thyroid. Thyroid deciency in 

Framingham Study; Arch Intern Med; 1985;145:1386-1388
27) Vanderpump MP, Tunbridge WMG, French M et al: The incidence of thyroid disorder in 

the community, a twenty year follow up of the Whickham survey, Clin Endocrinol 
;1995:43:55-68

28) .Zulewski H, Muller B, Exer P et al: Estimation of tissue hypothyroidism by a new 
clinical score; evaluation of patients with various grades of hypothyroidism and control. 
J Clin Endocrinol Mtab;1997;82:771-776

29) Pinch C, Mullner M, Sinzinger H: Prevalence and relevance of thyroid dysfunction in 
1922 cholesterol screening participants. J Clin Epidemol; 200;53:623-29

30) Kong WM, Sheikh MH, Lumb PJ, Freedman DB, Crook M, Dore CJ, Finer N: A six 
minth randomized trial of thyroxine treatment in women with subclinical 
hypothyroidism. American Journal Med;2002;112:348-354

31) .Meier C, Roth CB, Huber G et al: Clinical and metabolic effect of thyroxine 
replacement in patients with mild thyroid failure, results from a double blind, placebo 
controlled study.Proceedings of 82nd Annual meeting of Endocrine society, Toronto, 
Canada; 2004;2372: 573

32) Subclinical Hypothyroidism Is an Independent Risk Factor for Atherosclerosis and 
Myocardial Infarction in Elderly Women: The Rotterdam Study

33) Garber JR, Cobin RH, Gharib H, Hennessey JV, Klein I, Mechanick JI, Pessah-Pollack 
R, Singer PA, Woeber KA., American Association of Clinical Endocrinologists and 
American Thyroid Association Taskforce on Hypothyroidism in Adults. Clinical 
practice guidelines for hypothyroidism in adults: cosponsored by the American 
Association of Clinical Endocrinologists and the American Thyroid Association. 
Endocr Pract. 2012 Nov-Dec;18(6):988-1028.

 INDIAN JOURNAL OF APPLIED RESEARCH 71

Volume - 13 | Issue - 04 | April - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


