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serum TSH levels in postmenopausal subclinical hypothyroid women. 
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ABSTRACT 

Objective: The aim of the study was to determine the percentage of postmenopausal 

women suffering from subclinical hypothyroidism and to find a correlation between serum 

oestrogen and serum TSH levels in postmenopausal subclinical hypothyroid women. 

Study design: A hospital based cross-sectional study was performed on 100 postmenopausal 

women attending the Outpatient departments of Gynaecology and Medicine of MMIMSR, 

Mullana (Ambala). An exclusion criterion was age group less than 45 years. Serum 

oestrogen, serum T3, serum T4 and serum TSH were assayed using ELISA competitive 

immunoassay method. 20 normal healthy females in the age group 20-40 years were taken 

as controls.  

Participants: Postmenopausal women attending the Outpatient departments of 

Gynaecology and Medicine of MMIMSR, Mullana (Ambala) from 15
th

 Sept 2009 to 15
th

 May 

2010, i.e. a period of 8 months, who were more than 45 years of age and had attained 

menopause, were selected.   

Methodology: 100 postmenopausal women (cases) and 20 women in age group of 20-40 yrs 

(controls) were selected and serum T3, T4, TSH and serum oestrogen were assayed using 

ELISA competitive enzyme immunoassay method. 

Result: 21% of postmenopausal women were suffering from Subclinical hypothyroidism. Out 

of which 8% postmenopausal women in the age group 45-55 yrs had mean serum TSH levels 

(8.24±1.3 mIU/ ml) and mean serum oestrogen levels were (35.88±2.8 pg/ml). In remaining 

13% of postmenopausal women above 55 yrs of age, mean serum TSH levels were (9.56±1.5 

7 mIU/ml) and mean serum oestrogen levels were found to be (20.46±2.84 pg/ml). 20 

normal healthy females menstruating normally in the age group 20-40 yrs were taken as 

control cases. Their mean serum TSH levels were (2.12±0.57) and mean serum oestrogen 

levels were found to be (199.85±7.57 pg/ml). 

Keywords: Subclinical hypothyroidism, menopause,   oestrogen.        

 

 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2010   JUL – SEP;12(3) 

 

 3 

 

 

INTRODUCTION 

Subclinical hypothyroidism is defined as an elevated serum TSH level associated with normal 

total or free T4 and T3 values.
(1)

 The overall prevalence has been reported to range from 4-

10% in large general population screening surveys and from 7-26% in studies of the 

elderly.
(2,3,4)

 

Mild thyroid failure represents an early stage of thyroid disease that will commonly progress 

to overt hypothyroidism. Progression occurs in approx 3-18% of affected patients per 

year.
(5,6,7,8)

 Mild thyroid failure is often asymptomatic, however, nearly 30 % of patients with 

this condition may have symptoms that are suggestive of thyroid hormone deficiency.
(9)

 

Women are more likely than men to be afflicted with thyroid problems. Symptoms of 

hypothyroidism include: dull facial expressions, hoarse voice, slow speech, droopy eyelids, 

puffy and swollen face, weight gain, constipation, coarse dry hair, slow pulse, muscle cramps 

etc. Subclinical hypothyroidism also results in small increase in LDL cholesterol, a decrease 

in HDL cholesterol and an increased risk for development of atherosclerosis and coronary 

artery disease. All cases with normal serum T3 and T4 levels but elevated serum TSH levels 

(more than 6.8 mIU/ml) are categorized under subclinical hypothyroidism. The normal 

serum oestrogen level in the fertile period ranges from 30-250 pg/ml according to follicular 

phase, ovulatory phase or the luteal phase. In menopausal women serum oestrogen levels 

are much less ranging from 15- 60 pg/ml. 

Menopause has been defined as permanent cessation of menstruation due to failure of 

ovarian follicular development despite gonadotropic stimulation.
(10)

 The mean age of 

menopause is 51 years but can vary from 45-55 years.
(11)

 In rare instances menopause can 

occur as early as 30’s or as late as 60’s. 

Menopause-the end of menstruation and fertility is a natural biological event, not a disease 

or illness. It involves hormonal changes in the body that may cause physical symptoms. As 

the ovaries stop producing female sex hormones (oestrogen and progesterone), oestrogen 

levels decline over a period of years. That decline can cause hot flushes, night sweats, mood 

swings, dry skin, depression, vaginal dryness, anxiety, problems with concentration and 

memory and even insomnia are signs of underlying hormonal imbalances. 

Oestrogens are produced primarily by developing follicles in the ovaries, the corpus luteum 

and placenta. LH stimulates production of oestrogen in ovaries. Some estrogens are also 

produced in smaller amounts by other tissues such as liver, adrenal glands and the breasts. 

These secondary sources of oestrogen are especially important in postmenopausal women. 

Fat cells also produce oestrogen.
(12)

 Oestradiol levels vary through the menstrual cycle with 

highest levels just before ovulation. Oestrogen is considered to play a significant role in 

women’s mental health. Sudden oestrogen withdrawal, fluctuating oestrogen and periods of 

sustained oestrogen low levels correlate with significant mood lowering. Clinical recovery 

from postpartum, peri-menopausal and post-menopausal depression has been shown to be 

effective after levels of oestrogen were stabilized or restored.
(13,14)

 Data regarding the 

correlation of serum oestrogen and serum TSH in postmenopausal subclinical hypothyroid 

women is scarce so we thought of conducting this study. 
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MATERIAL AND METHODS  

Total number of patients visiting the Gynaecology OPD and Medicine OPD of M.M. Institute 

of Medical Sciences and Research, Mullana (Ambala) during a period of 8 months (from 15
th

 

Sept 2009 to 15
th

 May 2010) were 225,000. Out of these 100 patients, who were more than 

45 years of age and had attained menopause (either natural or surgical) were selected 

randomly for this study. 20 normal healthy females menstruating normally and in the age 

group 20-40 years were taken as controls. Samples were collected in fasting state and serum 

T3, T4, TSH and oestrogen levels were assayed using ELISA competitive immunoassay 

method as described by Sterling L.
(15)

         

 

OBSERVATIONS 

21.0% of postmenopausal women were having subclinical hypothyroidism with serum TSH 

levels more than 6.8 mIU/ml; and serum oestrogen levels ranged 15-60 pg/ml. 8.0% of 

postmenopausal women in the age group 45-55 years had serum TSH levels ranged 6.8-11 

mIU/ml. Mean values were found to be (8.24 mIU/ml±1.3±0.45). Serum oestrogen levels 

were found to lie in the range 30-40 pg/ml, with mean values (35.88 pg/ml±2.8±0.98). 

 

Table I: Serum TSH and Serum Oestrogen levels in various age groups 

S.No. Age Group Serum TSH in mIU/ml 

(Mean±SD±SE) 

Serum Oestrogen in pg/ml 

(Mean±SD±SE) 

 

 

1. 

 

20-40 yrs 

(Controls) 

 

 

2.12 ± 0.57 ± 0.12 

 

 

199.85 ± 7.57 ± 1.69 

 

2. 

 

45-55 yrs 

 

 

8.24 ± 1.3 ± 0.45 

 

35.88 ± 2.8 ± 0.98 

 

 

3. 

 

Above 55 yrs 

 

 

9.56 ± 1.57 ± 0.55 

 

20.46 ± 2.84 ± 0.78 
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13% of the postmenopausal women above 55 years of age had serum TSH levels more than 

8 mIU/ml with mean values (9.56 mIU/ml ± 1.57 ± 0.55) and serum oestrogen levels ranged 

from ( 15-30 pg/ ml ) with mean values (20.46 pg/ml ± 2.84 ± 0.78 ).  

20 normal healthy females in the age group 20-40 years and menstruating normally, were 

taken as controls. Their mean serum TSH levels were found to be (2.12 mIU/ml ± 0.57 ± 

Fig II: Serum Oestrogen level in various Age groups 
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0.12) and mean serum oestrogen values were found to be (199.85 pg/ml ± 7.57 ± 1.69). 

These observations are tabulated in Table I and shown graphically in Fig I & II. 

 

DISCUSSION  

Subclinical or mild thyroid disease is a common disorder, particularly in the middle aged and 

elderly individuals.
(16)

 The prevalence of subclinical hypothyroidism is 4% to 10% in the 

general population and about 15-20% in women who are over 60 years of age. 

Hypothyroidism is more common in women than in men, probably because hormonal 

imbalance acts as a trigger for thyroid problems. Women’s body has a delicate balance of 

hormones such as oestrogen and progesterone, which can be upset when body is under 

stress and not receiving enough support. 

Many changes in the neuro-endocrine axis occurs with healthy aging in humans. Women 

cease ovarian follicle maturation and menstrual cycles entering into the oestrogen deficient 

state termed menopause.
(17)

 During menopause, hormone levels naturally fluctuate and 

decline, shifts in hormones are a major contributor to that sense of physical, mental and 

emotional imbalance that may characterize a woman’s experience of menopause. 

Eventually oestrogen levels decrease to the point that the lining of the uterus no longer 

builds up and menstruation ceases. 

In the postmenopausal state there is a 10 to 15 fold increase in circulatory FSH levels and 4-

5 fold increase in LH and a more than 90% decrease in circulating oestradiol. 

Oestrogen is believed to cause an increase in Thyroxine binding globulin (TBG) and therefore 

an increase in serum T3 and T4. In menopause oestrogen level decrease, thus there is a 

decrease in TBG and ultimately a decrease in serum T3 and T4 levels. Sex hormone binding 

globulin concentrations are increased by oestrogen and decreased in hypothyroidism.
(18)

 

 

CONCLUSION  

The purpose of this study was to investigate hormonal changes during menopause, and to 

correlate serum TSH levels and serum oestrogen levels during menopause. We conclude 

that serum TSH levels rise with a concomitant fall in serum oestrogen levels after attaining 

menopause. With increasing age subclinical hypothyroidism may progress to overt 

hypothyroidism, therefore routine screening of serum oestrogen, serum TSH, serum T3 and 

serum T4 are recommended in the climacteric period. Early diagnosis and treatment may 

prevent complications like Osteoporosis, Atherosclerosis etc. 
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