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Abstract: 
Background: Thyroid dysfunction — encompassing overt hypothyroidism, hyperthyroidism, and subclinical 
hypothyroidism (SCH) — disrupts the hypothalamic–pituitary–ovarian (HPO) axis and adversely affects 
menstrual regularity and fertility. Comparative data across the full spectrum in Indian women remain limited. 
Objectives: To compare menstrual irregularity patterns and infertility prevalence across women with overt 
hypothyroidism, hyperthyroidism, SCH, and euthyroid controls. 
Methods: A prospective, observational study at Sri Krishna Medical College and Hospital (SKMCH), 
Muzaffarpur enrolled 280 reproductive-age women (18–40 years): hypothyroid (n=85), hyperthyroid (n=60), 
subclinical hypothyroid (n=55), and euthyroid controls (n=80). Thyroid function tests, prolactin, LH/FSH, anti-
TPO antibodies, and transvaginal ultrasonography were assessed. 
Results: Menstrual irregularities were most prevalent in hypothyroid (74.1%) and SCH (67.3%) women versus 
controls (22.5%, p<0.001). Overall infertility was highest in hypothyroid (49.4%), SCH (47.3%), and 
hyperthyroid (38.3%) groups versus controls (16.3%, p<0.001). Hyperprolactinaemia and anovulation were key 
mediating factors. 
Conclusions: All forms of thyroid dysfunction significantly impair menstrual regularity and fertility. Routine 
thyroid screening in women with menstrual disturbances or infertility is recommended. 
Keywords: Thyroid Dysfunction, Hypothyroidism, Hyperthyroidism, Subclinical Hypothyroidism, Menstrual 
Irregularities, Infertility, Anovulation, Hyperprolactinaemia. 
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Introduction 

Thyroid disorders affect 5–10% of reproductive-age 
women globally and approximately 42 million 
people in India.[1,2,3] Thyroid hormones modulate 
the HPO axis, SHBG, prolactin secretion, and direct 
ovarian function.[1,4] 

Hypothyroidism causes menorrhagia, 
oligomenorrhoea, and amenorrhoea via TRH-
mediated hyperprolactinaemia and impaired steroid 
metabolism, while hyperthyroidism causes 
polymenorrhoea and hypomenorrhoea through 
accelerated oestrogen clearance.[5,6,7] These 
disturbances extend to infertility through 
anovulatory cycles and luteal phase defects.[8,9] 
SCH, present in up to 14% of women with recurrent 
pregnancy loss, is increasingly implicated in 
reproductive dysfunction.[10,11,12] 

Comparative data across the spectrum of thyroid 
disorders in the Indian context remain limited, with 

SCH frequently under-represented.[13,14,15] This 
study aimed to conduct a prospective comparative 
analysis of menstrual and infertility outcomes across 
all three thyroid dysfunction subtypes and euthyroid 
controls, including evaluation of mediating factors 
such as prolactin, LH:FSH ratio, and ovarian 
reserve.[16,17] 

Materials and Methods 

Study Design and Setting: A prospective, 
observational, cross-sectional study was conducted 
over  July 2023- June 2025 at the Department of 
Obstetrics & Gynaecology, Sri Krishna Medical 
College and Hospital (SKMCH), Muzaffarpur, 
India.  

Participants: A total of 280 women aged 18–40 
years were allocated into four groups based on 
thyroid function tests: Group I – Overt 
Hypothyroidism (n=85), Group II – 
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Hyperthyroidism (n=60), Group III – SCH (n=55), 
and Group IV – Euthyroid Controls (n=80). 
Exclusion criteria included pregnancy, hormonal 
therapy, confirmed PCOS (Rotterdam criteria), non-
thyroidal hyperprolactinaemia, uterine pathology, 
and systemic illness. 

Biochemical and Hormonal Assessment: Fasting 
blood samples were collected on days 2–5 of the 
menstrual cycle. Serum TSH (0.4–4.2 mIU/L), Free 
T3, Free T4, prolactin, LH, FSH, oestradiol, anti-
TPO antibodies, and fasting insulin were measured 
by chemiluminescent immunoassay (Roche Cobas e 
601). Thyroid disorders were defined per ATA 2017 
guidelines.[21] 

Assessment of Menstrual Irregularities and 
Infertility: Menstrual patterns were documented 
using a validated proforma and classified per FIGO 
2011 recommendations. Infertility was defined as 
failure to conceive after 12 months of regular 
unprotected intercourse. Ovulation was confirmed 
by mid-luteal progesterone (>3 ng/mL) and/or 

follicle tracking. Antral follicle count (AFC) was 
assessed by 3D transvaginal ultrasonography. 

Statistical Analysis: Data were analysed using 
SPSS v26.0. Continuous variables are presented as 
mean±SD or median (IQR). Chi-squared test was 
used for categorical comparisons; ANOVA or 
Kruskal–Wallis for continuous variables. Binary 
logistic regression identified independent predictors 
of infertility (OR with 95% CI). p<0.05 was 
significant. 

Results 

Baseline Characteristics: Demographic and 
biochemical data are shown in Table 1. Mean age 
ranged from 28.9±5.8 (hyperthyroid) to 33.1±7.4 
years (SCH). BMI was significantly higher in 
hypothyroid and SCH women (p=0.001). TSH was 
markedly elevated in overt hypothyroid (median 9.8 
mIU/L) and suppressed in hyperthyroid (0.08 
mIU/L) groups, confirming appropriate allocation.

 
Table 1: Baseline Demographic and Biochemical Characteristics (n=280) 

Characteristic Hypothyroid 
(n=85) 

Hyperthyroid 
(n=60) 

Subclinical 
Hypothyroid 
(n=55) 

Euthyroid 
Control 
(n=80) 

p-
value 

Age (years), Mean±SD 31.4±6.2 28.9±5.8 33.1±7.4 30.2±5.9 0.042 
BMI (kg/m²), Mean±SD 27.3±4.1 22.6±3.4 26.8±4.5 23.1±3.2 0.001 
TSH (mIU/L), Median 
(IQR) 

9.8 (6.2–
18.4) 

0.08 (0.01–
0.18) 

5.6 (4.8–8.2) 2.1 (1.4–3.0) <0.001 

Free T4 (ng/dL), Mean±SD 0.62±0.18 2.84±0.62 0.91±0.14 1.12±0.20 <0.001 
Free T3 (pg/mL), Mean±SD 2.4±0.6 6.8±1.2 2.9±0.5 3.1±0.4 <0.001 
Duration of disorder (years) 4.2±3.1 3.6±2.8 2.1±1.9 — 0.038 
Married, n (%) 61 (71.8) 42 (70.0) 38 (69.1) 58 (72.5) 0.921 

SD = Standard Deviation; IQR = Interquartile Range. ANOVA/Kruskal–Wallis for continuous; Chi-squared for 
categorical variables.

Menstrual Irregularity Patterns: Menstrual 
irregularity prevalence was highest in hypothyroid 
(74.1%), SCH (67.3%), hyperthyroid (53.3%), and 
controls (22.5%, p<0.001). Oligomenorrhoea 
predominated in hypothyroid (44.7%) and SCH 
(43.6%) women; amenorrhoea was highest in 
hypothyroid (22.4%). Hyperthyroid women showed 

polymenorrhoea (30.0%) and hypomenorrhoea 
(35.0%). Menorrhagia was significantly more 
frequent in hypothyroid (31.8%) and SCH (27.3%) 
versus controls (8.8%). Only 25.9% of hypothyroid 
and 32.7% of SCH women had regular cycles versus 
77.5% of controls (Table 2).

Table 2: Menstrual Irregularity Patterns Across Study Groups 
Menstrual Pattern Hypothyroid 

(n=85) 
Hyperthyroid 
(n=60) 

Subclinical 
Hypothyroid (n=55) 

Euthyroid 
Control (n=80) 

p-value 

Oligomenorrhoea (>35 d) 38 (44.7) 6 (10.0) 24 (43.6) 6 (7.5) <0.001 
Polymenorrhoea (<21 d) 8 (9.4) 18 (30.0) 4 (7.3) 5 (6.3) <0.001 
Amenorrhoea (>3 cycles) 19 (22.4) 3 (5.0) 7 (12.7) 2 (2.5) <0.001 
Menorrhagia (>80 mL) 27 (31.8) 8 (13.3) 15 (27.3) 7 (8.8) <0.001 
Dysmenorrhoea (severe) 22 (25.9) 14 (23.3) 17 (30.9) 11 (13.8) 0.028 
Hypomenorrhoea 11 (12.9) 21 (35.0) 6 (10.9) 4 (5.0) <0.001 
Regular cycle (21–35 d) 22 (25.9) 28 (46.7) 18 (32.7) 62 (77.5) <0.001 
Any irregularity 63 (74.1) 32 (53.3) 37 (67.3) 18 (22.5) <0.001 

 
All values are n (%). p-values by Chi-squared test. Infertility Prevalence and Associated 

Parameters: Overall infertility was highest in 
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hypothyroid (49.4%), SCH (47.3%), and 
hyperthyroid (38.3%) women versus controls 
(16.3%, p<0.001). Anovulatory cycles were present 
in 48.2%, 49.1%, 36.7%, and 11.3% respectively. 
Hyperprolactinaemia affected 36.5% of hypothyroid 

women. An LH:FSH ratio >2 was noted in 25.5% of 
SCH and 21.2% of hypothyroid women, suggesting 
PCOS-like overlap. Recurrent pregnancy loss was 
significantly more common in hypothyroid (14.1%) 
and SCH (14.5%) groups (Table 3).

Table 3: Infertility Prevalence and Associated Reproductive Parameters 
Parameter Hypothyroid 

n (%) 
Hyperthyroid 
n (%) 

Subclinical 
Hypothyroid n 
(%) 

Euthyroid 
Control n (%) 

p-
value 

Primary infertility 28 (32.9) 14 (23.3) 16 (29.1) 8 (10.0) <0.001 
Secondary infertility 14 (16.5) 9 (15.0) 10 (18.2) 5 (6.3) 0.041 
Anovulatory cycles 41 (48.2) 22 (36.7) 27 (49.1) 9 (11.3) <0.001 
Elevated prolactin (>25 ng/mL) 31 (36.5) 8 (13.3) 14 (25.5) 3 (3.8) <0.001 
LH:FSH ratio >2 18 (21.2) 7 (11.7) 14 (25.5) 6 (7.5) 0.003 
Recurrent pregnancy loss (≥2) 12 (14.1) 5 (8.3) 8 (14.5) 3 (3.8) 0.018 
Reduced ovarian reserve (AFC <7) 24 (28.2) 16 (26.7) 13 (23.6) 10 (12.5) 0.039 
Overall infertility 42 (49.4) 23 (38.3) 26 (47.3) 13 (16.3) <0.001 
AFC = Antral Follicle Count; LH = Luteinising Hormone; FSH = Follicle-Stimulating Hormone. All p-values 

by Chi-squared test. 

Logistic Regression: Predictors of Infertility: All 
three thyroid dysfunction forms were independently 
associated with infertility (Table 4). Overt 
hypothyroidism had the highest adjusted OR (aOR 
4.14, 95% CI: 1.98–8.65), followed by SCH (aOR 

3.87, 95% CI: 1.80–8.32) and hyperthyroidism (aOR 
2.76, 95% CI: 1.29–5.91). Each unit TSH rise 
increased infertility odds by 17%. 
Hyperprolactinaemia was the strongest predictor 
(aOR 5.94, 95% CI: 2.41–14.62).

 
Table 4: Binary Logistic Regression — Independent Predictors of Infertility 

Variable Crude OR 95% CI Adj. OR 95% CI Wald χ² p-value 
Overt hypothyroidism 4.92 2.41–10.04 4.14 1.98–8.65 18.42 <0.001 
Hyperthyroidism 3.18 1.52–6.65 2.76 1.29–5.91 9.14 0.003 
Subclinical 
hypothyroidism 

4.42 2.09–9.36 3.87 1.80–8.32 15.67 <0.001 

TSH (per unit increase) 1.21 1.12–1.31 1.17 1.08–1.27 12.88 <0.001 
Elevated prolactin 7.68 3.22–18.32 5.94 2.41–14.62 22.14 <0.001 
BMI (per unit) 1.08 1.02–1.15 1.06 1.00–1.12 4.12 0.042 
Duration of disease (yrs) 1.14 1.04–1.25 1.11 1.01–1.22 5.88 0.015 
Adjusted for age, BMI, and duration of thyroid disease. Reference = Euthyroid controls. Hosmer–Lemeshow: 

χ²=6.84, p=0.553. 

Discussion 

All forms of thyroid dysfunction significantly 
impaired menstrual regularity and fertility, with 
hypothyroidism and SCH bearing the greatest 
reproductive burden, consistent with established 
literature.[1,2,8] 

In hypothyroid women, oligomenorrhoea (44.7%) 
and amenorrhoea (22.4%) result from TRH-
mediated hyperprolactinaemia suppressing GnRH 
pulsatility, confirmed by hyperprolactinaemia in 
36.5% of this group.[16,17] Menorrhagia (31.8%) 
reflects anovulation-related progesterone 
deficiency.[5,6] Hyperthyroid women showed 
polymenorrhoea (30.0%) and hypomenorrhoea 
(35.0%) due to accelerated oestrogen metabolism, 
with an infertility rate of 38.3% driven by 
anovulation.[7,17] 

SCH women demonstrated menstrual irregularity 
(67.3%) and infertility (47.3%) approaching overt 

hypothyroidism, with an aOR of 3.87 versus 4.14 — 
indicating that even modest TSH elevation exerts 
significant reproductive toxicity.[10,11,15] An 
LH:FSH ratio >2 in 25.5% of SCH and 21.2% of 
hypothyroid women suggests phenotypic overlap 
with PCOS through insulin resistance and deranged 
gonadotropin pulsatility.[22,23] 

Recurrent pregnancy loss in hypothyroid (14.1%) 
and SCH (14.5%) groups reflects inadequate luteal 
support and impaired trophoblast function, 
corroborated by the established association between 
anti-TPO antibodies and miscarriage risk.[24,27,30] 
Elevated anti-TPO antibodies across all thyroid 
dysfunction groups further support routine 
autoimmunity screening in the infertility 
workup.[9,28] 

Study strengths include the prospective design, large 
comparative sample, inclusion of SCH, and 
comprehensive hormonal profiling with confounder 
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adjustment. Limitations include tertiary-care 
selection bias, recall bias in menstrual history, and 
absence of post-treatment follow-up. 

Conclusions 

Thyroid dysfunction across its entire spectrum is 
significantly associated with menstrual irregularities 
and impaired fertility. Hypothyroidism and SCH 
exert the greatest burden, with nearly half of affected 
women experiencing infertility. 
Hyperprolactinaemia and anovulation are the 
principal mediating pathways. We recommend 
universal TSH and anti-TPO antibody testing in all 
women presenting with menstrual disturbances or 
infertility, with prompt thyroid-directed therapy to 
restore reproductive health. 

References 

1. Unuane D, Tournaye H, Velkeniers B, Poppe K. 
Endocrine disorders and female infertility. Best 
Pract Res Clin Endocrinol Metab. 
2011;25(6):861–873. 

2. Hollowell JG, Staehling NW, Flanders WD, et 
al. Serum TSH, T4, and thyroid antibodies in 
the United States population: NHANES III. J 
Clin Endocrinol Metab. 2002;87(2):489–499. 

3. 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. 

4. Poppe K, Velkeniers B, Glinoer D. The role of 
thyroid autoimmunity in fertility and 
pregnancy. Nat Clin Pract Endocrinol Metab. 
2008;4(7):394–405. 

5. Benson RC, Dailey ME. The menstrual pattern 
in hypothyroidism and following thyroid 
therapy. J Clin Endocrinol Metab. 
1955;15(3):270–279. 

6. Kakuno Y, Amino N, Kanoh M, et al. Menstrual 
disturbances in various thyroid diseases. Endocr 
J. 2010;57(12):1017–1022. 

7. Verma I, Sood R, Juneja S, Kaur S. Prevalence 
of hypothyroidism in infertile women and 
evaluation of response of treatment for 
hypothyroidism on infertility. Int J Appl Basic 
Med Res. 2012;2(1):17–19. 

8. Morreale de Escobar G, Obregon MJ, Escobar 
del Rey F. Role of thyroid hormone during early 
brain development. Eur J Endocrinol. 
2004;151(Suppl 3):U25–U37. 

9. Poppe K, Glinoer D. Thyroid autoimmunity and 
hypothyroidism before and during pregnancy. 
Hum Reprod Update. 2003;9(2):149–161. 

10. Maraka S, Ospina NM, O'Keeffe DT, et al. 
Subclinical hypothyroidism in pregnancy: a 
systematic review and meta-analysis. Thyroid. 
2016;26(4):580–590. 

11. Poppe K, Velkeniers B. Female infertility and 
the thyroid. Best Pract Res Clin Endocrinol 
Metab. 2004;18(2):153–165. 

12. Lincoln SR, Ke RW, Kutteh WH. Screening for 
hypothyroidism in women presenting with 
recurrent spontaneous abortions. J Reprod Med. 
1999;44(5):455–457. 

13. Koutras DA. Disturbances of menstruation in 
thyroid disease. Ann N Y Acad Sci. 
1997;816:280–284. 

14. Ajmani NS, Sarbhai V, Yadav N, Paul M, 
Ahmad A, Ajmani AK. Role of thyroid 
dysfunction in patients with menstrual disorders 
in tertiary care center of Walled City of Delhi. J 
Obstet Gynaecol India. 2016;66(2):115–119. 

15. Lazarus JH. Thyroid disorders in women. 
Minerva Ginecol. 2015;67(3):249–253. 

16. Krassas GE, Pontikides N, Kaltsas T, et al. 
Disturbances of menstruation in 
hypothyroidism. Clin Endocrinol (Oxf). 
1999;50(5):655–659. 

17. Krassas GE, Poppe K, Glinoer D. Thyroid 
function and human reproductive health. 
Endocr Rev. 2010;31(5):702–755. 

18. Sinha A, Gupta S, Sinha S, Sinha AK. Thyroid 
disorders in infertility: a prospective study. Int J 
Reprod Contracept Obstet Gynecol. 
2017;6(3):978–981. 

19. Ott J, Pechlaner C, Promberger R, Pils S, 
Seemann R, Knogler W. Thyroid function and 
thyroid autoantibodies in patients with 
polycystic ovarian syndrome. Acta Obstet 
Gynecol Scand. 2010;89(12):1575–1580. 

20. Montoro MN. Management of hypothyroidism 
during pregnancy. Clin Obstet Gynecol. 
1997;40(1):65–80. 

21. Alexander EK, Pearce EN, Brent GA, et al. 
2017 Guidelines of the American Thyroid 
Association for the diagnosis and management 
of thyroid disease during pregnancy and the 
postpartum. Thyroid. 2017;27(3):315–389. 

22. Singla R, Gupta Y, Khemani M, Aggarwal S. 
Thyroid disorders and polycystic ovary 
syndrome: an emerging relationship. Indian J 
Endocrinol Metab. 2015;19(1):25–29. 

23. Janssen OE, Mehlmauer N, Hahn S, Offner AH, 
Gärtner R. High prevalence of autoimmune 
thyroiditis in patients with polycystic ovary 
syndrome. Eur J Endocrinol. 2004;150(3):363–
369. 

24. Negro R, Formoso G, Mangieri T, Pezzarossa 
A, Dazzi D, Hassan H. Levothyroxine treatment 
in euthyroid pregnant women with autoimmune 
thyroid disease: effects on obstetrical 
complications. J Clin Endocrinol Metab. 
2006;91(7):2587–2591. 

25. Stagnaro-Green A, Roman SH, Cobin RH, el-
Harazy E, Alvarez-Marfany M, Davies TF. 
Detection of at-risk pregnancy by means of 
highly sensitive assays for thyroid 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumari et al.                                International Journal of Current Pharmaceutical Review and Research  

1715   

autoantibodies. JAMA. 1990;264(11):1422–
1425. 

26. Glinoer D. The regulation of thyroid function in 
pregnancy: pathways of endocrine adaptation 
from physiology to pathology. Endocr Rev. 
1997; 18(3):404–433. 

27. Thangaratinam S, Tan A, Knox E, Kilby MD, 
Franklyn J, Coomarasamy A. Association 
between thyroid autoantibodies and miscarriage 
and preterm birth: meta-analysis of evidence. 
BMJ. 2011;342:d2616. 

28. Practice Committee of the American Society for 
Reproductive Medicine. Subclinical 
hypothyroidism in the infertile female 
population. Fertil Steril. 2015;104(3):545–553. 

29. Abalovich M, Mitelberg L, Allami C, et al. 
Subclinical and overt hypothyroidism 
complicating pregnancy. Thyroid. 2007; 
17(11): 1115–1120. 

30. Montoro M, Collea JV, Frasier SD, Mestman 
JH. Successful outcome of pregnancy in women 
with hypothyroidism. Ann Intern Med. 1981; 
94(1): 31–34.

 


