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Abstract 
Objectives: This present study was to compare the thyroid profile (serum TSH, T4 and T3 
level) in premenopausal and postmenopausal women.   
Methods: All the data like age, health status and thyroid hormone values of all selected 
premenopausal and postmenopausal females were collected from clinical laboratory of 
Department of Biochemistry and medical record department. All the values were recorded. 
Female with history of major illness, Diabetes mellitus, Hypertension, endocrinal disorders, 
altered serum T3, TSH, and T4, operational patient with hysterectomy, women not attaining 
puberty and pregnancy were excluded from this study.  
Results: Mean serum TSH (uIU/ml) level of premenopausal and postmenopausal women was 
2.54± 1.43 and 2.97±1.74 respectively. And P value was 0.180. Mean serum T3 (ng/ml) of 
premenopausal and postmenopausal women was 1.32±0.12 and 1.12±0.09 respectively. And p 
value was <0.0001. similarly, mean Serum T4 (ug/dl) level of premenopausal and 
postmenopausal women was 9.72±1.87 and 9.23±0.74 respectively. And P-value was 0.088. 
Conclusions: T3 level significantly decreases in postmenopausal women as compared to 
premenopausal women. Serum TSH level increases and T4 level decreases in postmenopausal 
women as compared to premenopausal but it is not statistically significant. Hence, changes 
occur in thyroid function of the premenopausal and postmenopausal women. This pattern of 
changes may influence due to physiological and some pathological factors.  
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Introduction 

Menopause begins 12 months after the final 
menses and is characterized by a 
continuation of vasomotor symptoms and 
by urogenital symptoms such as vaginal 
dryness and dyspareunia [1]. 7 The mean 
age of menopause in Indian women was 
found out to be 45.03 years on average. In 

western countries, the mean age at 
menopause is higher [2]. The endocrine 
system seems to perform well in older 
individuals in spite of ageing changes 
However, some researchers opine that 
blood levels of some hormones may 
increase, decrease, or remain unchanged. 
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Some of the changes to thyroid gland may 
be adaptive while some others may require 
therapeutic intervention [3]. Lower levels 
of thyroid hormones in elderly females 
have been reported in some cases [4]. Other 
researchers opine that in some elderly 
people intercurrent nonthyroidal illness can 
reduce extrathyroidal conversion of 
thyroxine to triiodothyronine and thereby 
causing lower levels of hormone [5]. The 
number of Indian people suffering from 
thyroid disease is estimated to be about 42 
million [5]. 
Thyroid diseases mainly affect women. The 
incidence of thyroid diseases is five to 20 
times higher in women than men. The 
literature has shown an increasing trend of 
thyroid disease with increase in age. 
Occurrence of thyroid gland autoimmunity, 
hypothyroidism, nodular goitre and cancer 
occur most often in post-menopausal and 
elderly women than younger women [6]. 2 
Thyroid functions are often influenced by 
the nutritional status, associated co 
morbidities, co factors such as body surface 
area and others [7,8]. Women in their 40s 
and 50s often suffer from symptoms 
including fatigue, moodiness, erratic 
periods, sleep problems, loss of sex drive 
and weight gain [9]. Objectives of our study 
was to compare the thyroid profile in 
premenopausal and postmenopausal 
women. 
Material & Methods 
This present study was conducted in the 
Department of Biochemistry, Bhagwan 

Mahavir Institute of Medical Sciences, 
Pawapuri, Nalanda, Bihar during a period 
from April 2022 to December 2022. 
A total of 100 females were enrolled in this 
study, among them 50 females were 
premenopausal and 50 were 
postmenopausal. Premenopausal women 
were in age group of 20-30 years and 
postmenopausal women were in age group 
of 50-60 years. 
All the data like age, health status and 
thyroid hormone values of all selected 
females were collected from clinical 
laboratory of the Department of 
Biochemistry. All the values were 
recorded. Female with history of major 
illness, Diabetes mellitus, Hypertension, 
endocrinal disorders, altered serum T3, 
TSH, and T4, operational patient with 
hysterectomy, women not attaining puberty 
and pregnancy were excluded from this 
study. 

Statistical Analysis 
Data was analysed with the help of latest 
version of SPSS software. Mean ± Standard 
deviations were observed. T-values were 
calculated. P-value were taken less than or 
equal to 0.05 (p≤0.05) for significant 
differences. 
Observations 
In the present study, 50 premenopausal 
women with age group of 20-30 years and 
50 postmenopausal women with age group 
of 50-60 years were included. 

 
Table 1: Comparison of thyroid hormone levels in premenopausal and postmenopausal 

women. 
Thyroid hormones Premenopausal 

(Mean ± S.D.) 
Postmenopausal 
(Mean ± S.D.) 

t-value p-value  

Serum TSH (uIU/ml) 2.54± 1.43 2.97±1.74 1.350 0.180 
Serum T3 (ng/ml)  1.32±0.12 1.12±0.09 -9.428 <0.0001 
Serum T4 (ug/dl) 9.72±1.87 9.23±0.74 -1.723 0.088 

 
When we compared the mean ± standard 
deviations of serum TSH level of 
premenopausal and postmenopausal 

women. p-value was found to be 0.180 
which is not statistically significant. When 
compared the mean± standard deviations of 
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serum T3 level of premenopausal and 
postmenopausal women, p- value was 
found to be <0.0001. which is extremely 
statistically significant. Similarly, when we 
compared the mean ± S.D of T4 level of 
premenopausal and postmenopausal 
women, p value was found to be 0.088, 
which is not statistically significant. 

Discussions 
Thyroid hormones play an important role in 
normal reproductive function both through 
direct effects on the ovaries and indirectly 
by interacting with sex hormone binding 
proteins. Thyroid dysfunction can lead to 
menstrual irregularities and infertility [10]. 
Diseases of the thyroid gland are among the 
most abundant disorders worldwide second 
only to diabetes [11]. Onset increases with 
age and it is estimated that 26% of 
premenopausal and menopausal women are 
diagnosed with thyroid disease[12]. The 
prevalence and incidence of thyroid 
disorders is influenced primarily by sex and 
age. Thyroid disorders are more common in 
women than men, and in older adults 
compared with younger age groups [13]. 
Overt thyroid dysfunction is uncommon in 
women less than 40 years old and in men.  
The impact of hypothyroidism on the 
menstrual cycle has been identified since 
the 1950s and leads to changes in cycle 
length and blood flow [14]. 
In the present study, we compared the 
thyroid level (TSH, T4 & T3) of 50 
premenopausal and 50 postmenopausal 
women. we were found that the mean serum 
TSH level was higher in postmenopausal 
women as compared to premenopausal 
women, but it was not statistically 
significant (p=0.180). Factors like anti-
thyroid antibodies, nutritional iodine 
supply, hidden thyroid disease are 
associated with low TSH value in 
postmenopausal period and problems like 
age related sleep disturbances lead to 
increase in TSH level [15]. Aging is 
associated with changes in pituitary-thyroid 
axis. Increasing age causes shifting of TSH 

value towards higher side [16] in absence of 
any clinical and pathological cause age 
related change in endocrinal system leads to 
decrease circulatory level of TSH, 
reduction in TSH bioactivity or reduced 
responsiveness of the thyroid to TSH could 
result in increased TSH secretion. Another 
possibility is that it may be due to occult 
thyroid disease in older people or simply an 
age-related alteration in TSH set point 
[17,18].  
In our present study, mean T4 level was 
higher in premenopausal women as 
compared to postmenopausal women, but it 
was also not statistically significant. Age 
related decrease of serum T4 level was 
observed in other published studies. This 
decreased value of T4 could be due to 
hypometabolic state within cell associated 
with aging [19, 20] and decrease in 
peripheral conversion of T4 to T3 [21]. 
Lowered mean serum T4 value in older 
people was observed in other previous 
published study [22,21]. 
In the present study, mean T3 level was 
extremely statistically significant 
differences (p<0.0001). That was T3 level 
was significantly decreased in 
postmenopausal women as compared to 
premenopausal women. Similar age related 
decrease value of T3 was observed in 
previous published studies [22, 23]. �is 
could be due to decrease thyroid hormone 
production with advancing age (8, 9) or 
because of decrease in peripheral 
conversion of T4 to T3 [22, 23]. It is also 
possible that degradation rate ofT3 
increases in old age leading to decreased 
serumT3levels [22].  
In the present study, premenopausal were 
with age group of 20-30 years and 
postmenopausal women were with age 
group of 50-60 years. Chaurasia P et al, 
conducted a study in Gujarat to find out the 
age and sex variation of thyroid hormone. 
In females they found that TSH level were 
lowest <20 years (Mean ±SD = 
0.43±0.00µU/L) and highest in 20-40 years 
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(2.43±1.38µU/L). It again became low in 
40-60 years (1.71±1.84µU/L and high 
above 60 years (2.27±1.85µU/L) [24]. The 
study by A. khan showed normal range of 
TSH, T3 and T4 in females which he stated 
was due to taking the mean of large number 
of individuals. The TSH levels were higher 
in old age (4.40±0.1664µIU/ml) than adults 
(3.62±0.0891µIU/ml) [25].  The study by 
Garg N et al, in Ambala, India on 100 nos. 
of postmenopausal women above 45 years 
revealed that 21% of postmenopausal 
women were having subclinical 
hypothyroidism [26]. In the study by Joshi 
SA in 200 peri and postmenopausal females 
of Nagpur in the age group 40-55 years 
showed that the prevalence of 
hypothyroidism was 12.50% in these age 
groups, 1.5% being overt hypothyroidism 
and 11% cases of subclinical 
hypothyroidism [27]. Kuckian DJ, in a 
study conducted in Bangalore among 100 
postmenopausal women, found that the 
prevalence of hypothyroidism was 22% and 
that of subclinical type was 8% while 2% of 
the females were suffering from 
thyrotoxicosis. Prevalence of 
hypothyroidism increased with increasing 
age. She concluded that thyroid dysfunction 
has a correlation with duration of 
menopause with maximum patients having 
more than 10 years of menopause [28,29]. 

Conclusions 
This study concluded that the T3 level 
significantly decreases in postmenopausal 
women as compared to premenopausal 
women. Serum TSH level increases and T4 
level decreases in postmenopausal women 
as compared to premenopausal but it is not 
statistically significant. Hence, changes 
occur in the thyroid function of 
premenopausal and postmenopausal 
women. This pattern of changes may 
influence due to physiological and some 
pathological factors.  
References 
1. Shaw R, Luesley D, Monga A. 

Gynaecology. 15th ed. Edinburgh: 

Churchill Livingstone/Elsevier; 2011; 
61-64. 

2. Bharadwaj J, Kendurkar S, Vaidya P. 
Age and symptomatology of 
menopause in Indian women. J post 
graduate medicine. 1983;29(4):21 8. 

3. NIH MedlinePlus. Aging changes in 
hormone production: MedlinePlus 
Medical Encyclopedia. 2014. Available 
from: http://www.nlm.nih. 
gov/medlineplus/ency/ article/00 
4000.htm. Accessed on 23 July 2014.  

4. Peeters R. Thyroid hormones and 
aging. HORMONES-ATHENS. 2008; 
7(1):28.  

5. Rotkvić V, Kavur L, Berković M. 
Hormones and Aging. Acta Clinica 
Croatica. 2010;49(4):549-54. 

6. Garber JR, Cobin RH, Gharib H. 
Clinical practice guidelines for 
hypothyroidism in adults: cosponsored 
by American Association of Clinical 
Endocrinologists and the American 
Thyroid Association. Thyroid. 2012; 
22:1200-35.  

7. Holthausen FF, von Müller F, Happel 
C, Kranert WT, Grünwald F. Age and 
body composition influence TSH 
concentrations after administration of 
rhTSH. Nuklearmedizin. 2015;54(1): 
20-5.  

8. Guastamacchia E, Giagulli VA, 
Licchelli B, Triggiani V. Selenium and 
Iodine in Autoimmune Thyroiditis. 
Endocr Metab Immune Disord Drug 
Targets. 2015;15(4):288-92. 

9. Shetty AGN, Lingaraju S, 
Chandregowda MM. Study of thyroid 
profile in pre and post-menopausal 
women: a case control study. Int J Adv 
Med 2021; 8:1069-72. 

10. Poppe, K. & Glinoer, D. Thyroid 
autoimmunity and hypothyroidism 
before and during pregnancy. Human 
Reproduction Update, 2003; 9: 149–
161. 

11. Shruti, M., Amruthlal, W., Reddy, G. 
C., Kusumanjali, G., Kanagasabapathy, 
A. S. and Pragna, R. Diagnostic 
strategies for subclinical hypothy 



International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumari et al.                            International Journal of Pharmaceutical and Clinical Research  

715    

roidism. Indian Journal of Clinical 
Biochemistry, 2008; 23(3): 279-282. 

12. Hollowell, J. G., Staehling, N. W., 
Flanders, W. D., Hannon, W. H., 
Gunter, E. W., Spencer, C. A. and 
Braverman, L. E. Serum TSH, T4, and 
thyroid antibodies in the United States 
population (1988 to 1994): National 
Health and Nutrition Examination 
Survey (NHANES III). The Journal of 
Clinical Endocrinology and 
Metabolism, 2002; 87(2):489–499. 

13. Cappola, A. R. and Ladenson, P. W. 
Hypothyroidism and Atherosclerosis. 
The Journal of Clinical Endocrinology 
and Metabolism, 2003; 88: 2438-2444. 

14. Bals-Pratsch, M., Geyter, D., Muller, 
C., Frieling, T., Lerchl, U., Pirke, A., 
Hanker, K. M., Becker, J. P., Carus, C. 
& Nieschlag, E. Episodic variations of 
prolactin, thyroid-stimulating hormone, 
luteinizing hormone, melatonin and 
cortisol in infertile women with 
subclinical hypothyroidism. Human 
Reproduction, 1997; 12:896. 

15. Brabant G, Prank K, Ranft U, et al. 
Physiological regulation of circadian 
and pulsatile thyrotropin secretion in 
normal man and woman. J Clin 
Endocrinol Metab.1990; 70:403–9.  

16. Surks MI, Hollowell JG. Age-specific 
distribution of serum thyrotropin and 
antithyroid antibodies in the U.S. 
population: implications implications 
for the prevalence of subclinical 
hypothyroidism. J Clin Endocrinol 
Metab. 2007; 92:4575–4582.  

17. Benhadi N, Fliers E, Visser TJ, Reitsma 
JB, Wiersinga WM. Pilot study on the 
assessment of the setpoint of the 
hypothalamuspituitary-thyroid axis in 
healthy volunteers. Eur J Endocrinol. 
2010;162: 323-329.  

18. Chahal HS, Drake WM. �e endocrine 
system and ageing. J Pathol. 2007; 
211:173–180[7]. Benhadi N, Fliers E, 
Visser TJ, Reitsma JB, Wiersinga WM. 
Pilot study on the assessment of the 
setpoint of the hypothalamuspituitary-

thyroid axis in healthy volunteers. Eur J 
Endocrinol.2010;162: 323-329. 

19. Nishikawa M, Inada M, Naito K et al. 
Age-related changes of serum 3,3’ - 
iiodothyronine, 3, 5’-diiodothyronine 
and 3,5 - diiodothyronine concent 
rations in man. J Clin Endocrinol Metab 
1981: 52; 517-22. 

20. Anderson S, Pederson KM, Bruun NH, 
Laurberg P. Narrow individual 
variations in serum T4 and T3 in normal 
subjects: a clue to the understanding of 
sub clinical thyroid disease. J Clin 
Endocrinol Metab. 2002; 87:1068-72.  

21. Westgren U, Burger A, Ingemansson S 
et al: Blood levels of 3,5,3'-
triiodothyronine and thyroxine: 
Difference between children, adults and 
elderly subjects. Acta Med Scand 1976; 
200: 493-95. 

22. LipsonA, Nickoloff LE, TahHHet al: 
Astudy of age dependent changes in 
thyroid function tests in adults. J 
Nuclear Medicine1979; 20: 1124-30 

23.  Mariotti S et al. Complex alteration of 
thyroid function in healthy 
centenarians. J Clin Endocrinol Metab 
1993; 77:1130-34. 

24. Chaurasia P, Modi B, Mangukiya S, 
Jadav P, Shah R. Variation in thyroid 
hormones level among people of 
different age, gender and seasons, 
Piparia, Gujarat. Nat J Med Res. 
2011;1(2):57-9. 

25. Laurberg P, Cerqueira C, Ovesen L, 
Rasmussen L, Perrild H, Andersen S, et 
al. Iodine intake as a determinant of 
thyroid disorders in populations. Best 
Prac Res Clin Endocrinol Meta. 2010; 
24(1):13- 27. 

26. Garg N, Sodhi K, Singh J, Badyal A. 
Evaluation of subclinical 
hypothyroidism in women of 
postmenopausal age group. J Adv Res 
Biol Sci. 2014;4(1):20-2. 

27. Joshi S, Bhalerao A, Somalwar S, Jain 
S, Vaidya M, Sherawat N. Screening of 
Peri-and Postmenopausal Women for 
Hypothyroidism. J South Asian Fede 
Obst Gynecol. 2011;3(1):14-6.  



International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumari et al.                            International Journal of Pharmaceutical and Clinical Research  

716    

28. Jaya K. Correlative study of thyroid 
dysfunction with blood sugar levels and 
serum lipid levels in post-menopausal 
women [Postgraduate]. Rajiv Gandhi 
University of Health Sciences;2010. 

29. El Qabissi, Oumaima, Libiad, Y., & 
Chaibi, Aicha. Evaluation of insulin 
injection techniques in young diabetics. 
Journal of Medical Research and Health 
Sciences. 2023; 6(4): 2513–2518. 

 


