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ABSTRACT: 

BACKGROUND: Infertility may occur as a result of a thyroid disease that is neither diagnosed nor 

treated. Therefore, for fertility and conception the normal functioning of thyroid gland is necessary. 

 

OBJECTIVE: To determine an association between hypothyroidism and infertility in females of 

reproductive age group 

 

METHODOLOGY: It was a prospective observation study carried out at outpatient department of 

Gynecology and Endocrinology, KEMU / Mayo hospital, Lahore. 60 females of reproductive age 

group were included, i.e. 30 with primary infertility and 30 with secondary infertility and 30 

females in control group. TSH, T4 and T3 levels were assessed and compared with control group. 

 

RESULTS: The mean age of the patient in the Group A, B and control were 30.97±5.44 years, 

30.63±5.46 years and 30.47±5.64 years respectively. The mean serum TSH levels in the group A, B 

and control were 5.09±2.025 µIU/m, 4.93±1.78 µIU/m and 3.16±1.22 µIU/m respectively. The 

mean T3 and T4 levels in Group A and B were 0.96±0.27 ng/ml and 12.53±1.9 ng/dl and 0.83±0.20 

ng/ml and 11.6± 1.9 ng/dl respectively. Hypothyroidism was present in 66.7% of primary infertility 

females, 76.7% of the secondary infertility group and 10% of the control group. In secondary 

infertility group, hypothyroidism had a significant association with age (p value 0.028). 

Hypothyroidism showed an association with duration of infertility in the primary infertility group 

with a p value of 0.003. Hypothyroidism and infertility were positively correlated with each other 

(primary infertility p value 0.000 and secondary infertility p value 0.000). 

 

CONCLUSION: Hypothyroidism and infertility are correlated positively with each other. 
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INTRODUCTION: 

Infertility in couples is the inability to conceive after having an unprotected intercourse for a year1, 

2. It is estimated to be present in 10-15% of general population2. Infertility may occur as a result of 

a thyroid disease that is neither diagnosed nor treated1. Abnormalities of thyroid hormones can 

result in infertility in various manners such as causing anovulation, defect in the luteal phase, raised 

levels of prolactin and an imbalance in the hormones related to sex3. Therefore, for fertility and 

conception the normal functioning of thyroid gland is necessary. Evaluation of thyroid function 

should be carried out in every woman who has a history of thyroid problem in the family, has 

irregularity in the menstrual cycle, has not been conceiving after a year of intercourse that is 

unprotected or has a history of more than two miscarriages1,3.   

Hypothyroidism is present in 2-4% of the women of reproductive age. Hypothyroidism results in 

dysfunction in ovulation in females that leads to infertility. It is characterized by the presence of 

low levels of serum thyroxine (T4) and a reduced negative feedback on hypothalamic-pituitary-

ovarian axis3. This leads to raised thyrotropin releasing hormone secretion that further causes 

stimulation of thyrotropes and lactotrophs, resulting in raised levels of thyroid stimulating hormone 

and prolactin. This raised prolactin level that occurs as a result of hypothyroidism leads to a change 

in the follicles morphologically that leads to blockage of secretion and action of gonadotropins. 

Morphological changes observed in the follicles in hypothyroidism can be a consequence of higher 

prolactin production that may block both secretion and action of gonadotropins.  

Studies conducted in the past showed that levels of thyroid stimulating hormone significantly 

predicts fertilization that occurs in vitro, as levels of thyroid stimulating hormone were high 

significantly in women whose oocytes failed to get fertilized7. Hypothyroidism disrupts the 

metabolism of estrogen and production of sex hormone binding globulin. This effects the signals 

conducted through feedback loop to the hypothalamic-pituitary axis resulting in disruption and 

leading to infertility7.  

There is scarce data on association of thyroid disorder and infertility. So the rationale of current 

study is to determine an association between hypothyroidism and infertility in females of 

reproductive age group. This will help in creating awareness about the cause of infertility that is 

manageable and can improve the chances of conception thus reducing the medical, economical and 

psychological implications that are associated with infertility.  

 

METHODOLOGY: 

Study Charactertistics: 

It was an observational prospective study that was carried out in the department of Gynaecology 

and Endocrinology, of King Edward Medical University / Mayo Hospital, Lahore. The study was 

carried out over 6 months period i.e. from July, 2023 to December, 2023, after taking ethical 

approval from internal review board/ethical committee. A total of 60 participants were included in 

the study keeping expected percentage of hypothyroidism as 4%4.  

 

Selection Criteria: 

All females between the ages of 20-45 years were enrolled in the study, after taking written 

informed consent, who fulfilled the definition of infertility i.e. defined as inability to conceive after 

a period of 1 year of unprotected intercourse (either primary or secondary infertility), and were 

married for more than a year. Females who had tubal blockade, pelvic inflammatory disease, 

endometriosis, history of other medical illness were excluded from the study. Females who had 

undergone thyroid surgery previously or took thyroid medicines were excluded. Cases in which 

infertility was related to male problem were also excluded.   

 

Data Collection Procedure: 

The participants were divided into three groups, each comprising of 30 females. Group A included 

females with primary infertility (unable to conceive despite having regular, unprotected intercourse 

for a duration of more than a year), Group B included females with secondary infertility (those who 
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were unable to conceive after having a pregnancy previously) and Group C included females as a 

control who presented in the outdoor of gynecology department and had normal menstrual cycle. 

Detailed history, physical examination was carried out. Fasting blood samples were withdrawn from 

all participants to assess serum TSH,T4 and T3 levels. Hypothyroidism was labeled if the 

participant has TSH >4.l7 µIU/m.  

Data was analyzed using SPSS version 21. Quantitative data such as age, TSH Levels, T4 levels 

and T3 levels were expressed as mean and standard deviation. Qualitative data such as 

hypothyroidism, duration of infertility, menstrual cycle regularity was expressed as frequency and 

percentages. Pearson correlation was applied to assess correlation between hypothyroidism and 

infertility. A p- value of ≤0.05 was considered as significant. Data was stratified for age, duration of 

infertility and menstrual cycle regularity to deal with effect modifiers. Post-stratification chi square 

test was applied and a p value of ≤0.05 was considered as significant. 

 

RESULTS; 

A total of 60 patients were enrolled in the study with infertility and were categorized as having 

primary infertility (n=30) and secondary infertility (n=30) and were matched with a control group. 

The mean age of the patient in the primary infertility group was 30.97±5.44 years, in secondary 

infertility group it was 30.63±5.46 years and in the control group it was 30.47±5.64 years (Table 1). 

The mean serum TSH levels in the primary infertility group was 5.09±2.025 µIU/m, in the 

secondary infertility group it was 4.93±1.78 µIU/m   and in the control group it was 3.16±1.22 

µIU/m (table 1). The mean T3 and T4 levels in the primary infertility group were 0.96±0.27 ng/ml 

and 12.53±1.9 ng/dl respectively and in the secondary infertility groups, the levels of T3 and T4 are 

0.83±0.20 ng/ml and 11.6± 1.9 ng/dl respectively (Table 1). 

Hypothyroidism was present in 66.7% of primary infertility females, 76.7% of the secondary 

infertility group and 10% of the control group (Table 2). Menstrual cycle were regular in 73.3%, 

66.7% and 66.7% of the Group A, Group B and control group respectively (Table 2). In the group 

of primary infertility, the duration of infertility was short in 43.3% females, long in 43.3% of the 

females and extremely long in 13.3%, whereas in the secondary infertility group, it was short in 

33.3%, long in 46.7% and extremely long in 20% (table 2).  

Data was stratified for age, menstrual cycle and duration of infertility. The results showed that in 

secondary infertility group, hypothyroidism had a significant association with age (p value 0.028). 

However, it was not associated with age of females with primary infertility. With regards to 

menstrual cycle, hypothyroidism in primary infertility and secondary infertility groups was not 

associated with regularity of menstrual cycle as shown by p value >0.05. Hypothyroidism showed 

an association with duration of infertility in the primary infertility group with a p value of 0.003. 

However, it was not associated in the secondary fertility group. 

Pearson correlation was applied to see correlation between hypothyroidism and infertility and it was 

found that both were positively correlated with each other and this correlation was statistically 

significant (primary infertility p value 0.000 and secondary infertility p value 0.000). 

 

Table 1: Showing Mean And Standard Deviation For Quantitative Variables 

N=60 (30 IN EACH GROUP) 

AGE: (In years) MEAN±STANDARD DEVIATION P VALUE 

Group A 30.97±5.44 

30.63±5.46 

30.47±5.64 

0.807 

0.028* 

0.280 Group B 

Control group 

              TSH: 

Group A 5.09±2.025 
 

 

Group B 4.93±1.78 

 

Control group 3.16±1.22 
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T4 

Group A 

Group B 

Control group  

 

 

12.53±1.9 ng/dl 

11.6± 1.9 ng/dl 

5.67±0.9 

T3 

Group A 

Group B 

Control group 

0.96±0.27 ng/ml 

0.83±0.20 ng/ml 

1.24±0.32 

*p value <0.05 is significant 

 

Table 2: Frequency Of Hypothyroidism, Menstrual Cycle Regularity And Duration Of 

Infertility And Their Association 
HYPOTHYROIDISM GROUP A (%)N=30 GROUP B (%)N=30 CONTROL (%) N=30 

 

Yes 

 

No 

 

66.7 

 

33.3 

 

76.7 

 

23.3 

 

10 

 

90 

    MENSTRUAL CYCLE 

 

Regular 

Irregular 

P Value 

73.3 

26.7 

0.770 

66.7 

33.3 

0.222 

66.7 

33.3 

0.197 

    DURATION OF INFERTILITY 

Short Duration  

(>1 year-3 years) 43.3 33.3             

Long Duration 

(>3years-5years) 

Extremely long 

Duration 

(>5years) 

            43.3 

 

            13.3 

 

46.7 

 

20 

        

P Value 0.003* 0.182  

P value <0.05 is significant 

 

Table 3: Showing Correlation Of Hypothyroidism With Primary Infertility 
PARAMETER PEARSON CORRELATION P VALUE 

Hypothyroidism And Primary Infertility 0.583 0.000 

 

Table 4: Showing Correlation Of Hypothyroidism With Secondary Infertility 
PARAMETER PEARSON CORRELATION P VALUE 

Hypothyroidism And Secondary Infertility 0.673 0.000 

 

 
Figure 1: Showing Linear Correlation Between Hypothyroidism And Infertility 
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DISCUSSION: 

Issues related to infertility are challenging for a clinician and can be resolved by managing certain 

endocrinological conditions such as hypothyroidism. Profound effects have been found of thyroid 

on reproductive health of females. The data on the association of thyroid disorders and infertility is 

scare and such an association with a single entity has not been analyzed much. The current study 

revealed that hypothyroidism was positively correlated with both primary and secondary infertility. 

Hypothyroidism was significantly associated with age in the secondary infertility group and with 

duration of infertility in the primary infertility group. The results of current study were similar to 

those revealed by Valvekar U, et al. in 2016. The authors enrolled 120 females which were divided 

into three categories, i.e. primary infertility, secondary infertility and control. Thyroid hormones 

and levels of prolactin were assessed and the authors found that both these hormones were 

correlated positively with infertility (both primary and secondary). So the authors concluded that all 

women presenting with infertility should be screened for these hormones3. 

Another study conducted by Sharma P,et al. in 2017 also assessed the effects of thyroid on fertility 

and also evaluated the prevalence of hyperprolactinemia in females with infertility. They included 

150 patients with primary infertility, secondary infertility and control. They found that 41% of 

infertile females had hyperprolactinemia and 6% of the control group had hyperprolactinemia. 

Hypothyroidism was present in 18% of the patients with primary infertility and 16% females with 

secondary infertility and in 8% of the control. They concluded that positive correlation is present 

between hypothyroidism, hyperprolactinemia and ovulatory failure. So the authors concluded that 

all patients with infertility should undergo screening for these hormonal issues. The results were 

similar to our study results as well in terms of positive correlation of hypothyroidism with primary 

and secondary infertility10. 

Lal RZ, et al. in 2016 also assessed the association of thyroid hormones with LH, FSH and prolactin 

levels in infertile females. The results showed that thyroid stimulating hormone and prolactin was 

correlated positively. Negative correlation was found between FSH, LH and T3 in infertile females. 

The authors concluded that both hypothyroidism and hyperprolactinemia have an important role in 

the pathophysiology of infertility. Similar results were yielded by our study. However, the current 

study did not evaluated the role of prolactin levels on fertility.  

The current study had certain limitations. Firstly, the same size was small so it can not represent the 

whole general population. Secondly, it was carried out in a single center, so the results cannot be 

generalized. Lastly, infertility issues related to only females were assessed, however, the effects of 

male infertility was not taken in to account. 

 

CONCLUSION: 

Hypothyroidism was highly prevalent in the current study in both primary infertility females and 

secondary infertility females. All women who present with issues of infertility must be screened for 

abnormality of thyroid hormones, and appropriately intervened to prevent further morbidity. 

 

ACKNOWLEDGEMENTS: 

Funding: No funding sources  

 

Conflict of interest: None declared  

 

Ethical approval: The study was approved by the Institutional Ethics Committee 

 

REFERENCES: 

1. Verma I, Sood R, Juneja S, Kaur S. Prevalence of hypothyroidism in infertile women and 

evaluation of response of treatment for hypothyroidism on infertility. International Journal of 

Applied and Basic Medical Research. 2012 Jan;2(1):17. 

https://jptcp.com/index.php/jptcp/issue/view/79


Correlation Between Hypothyroidism And Infertility 

 

Vol.31 No.5 (2024): JPTCP (1611-1617) Page | 1616 

2. Bharti G, Singh K, Kumari R, Kumar U. Prevalence of hypothyroidism in subfertile women in 

a tertiary care centre in North India. International Journal of Research in Medical Sciences. 

2017 May;5(5):1777. 

3. Valvekar U, Lakshmi S, Kumar AN. Hypothyroidism and hyperprolactinemia showed positive 

correlation in women with primary and secondary infertility. thyroid. 2016;4:5. 

4. Mehra D, Gupta HP, Singh S, Gupta U, Chandra A. Evaluation of thyroid and prolactin levels 

and its correlation in patients with Infertility. Evaluation. 2018 Dec;4(12). 

5. Hanson B, Johnstone E, Dorais J, Silver B, Peterson CM, Hotaling J. Female infertility, 

infertility-associated diagnoses, and comorbidities: a review. Journal of assisted reproduction 

and genetics. 2017 Feb 1;34(2):167-77. 

6. Korevaar TI, Mínguez-Alarcón L, Messerlian C, de Poortere RA, Williams PL, Broeren MA, 

Hauser R, Souter IC. Association of thyroid function and autoimmunity with ovarian reserve in 

women seeking infertility care. Thyroid. 2018 Sep 18;28(10):1349-58. 

7. Kataria J, Gill GK, Kaur MA. Interrelationship of thyroid hormones, obesity, and prolactin in 

infertile women. Asian J Pharm Clin Res. 2018;11(1):136-7. 

8. Al-Jaroudi D, Yassin S, Al Enezi N, Kaddour O, Al-Badr A. Hypothyroidism among subfertile 

women. CLINICAL AND EXPERIMENTAL OBSTETRICS & GYNECOLOGY. 2018 Jan 

1;45(1):63-7. 

9. Deroux A, Dumestre-Perard C, Dunand-Faure C, Bouillet L, Hoffmann P. Female infertility 

and serum auto-antibodies: a systematic review. Clinical reviews in allergy & immunology. 

2017 Aug 1;53(1):78-86. 

10. Sharma P, Pal A, Sood R, Jaswal S, Thakur S, Sharma A. Correlation of prolactin and thyroid 

disorders in infertile women. International Journal of Reproduction, Contraception, Obstetrics 

and Gynecology. 2017;6(2):649-53. 

11. Wang H, Gao H, Chi H, Zeng L, Xiao W, Wang Y, Li R, Liu P, Wang C, Tian Q, Zhou Z. 

Effect of levothyroxine on miscarriage among women with normal thyroid function and thyroid 

autoimmunity undergoing in vitro fertilization and embryo transfer: a randomized clinical trial. 

Jama. 2017 Dec 12;318(22):2190-8. 

12. Koner S, Chaudhuri A, Biswas A, Adhya D, Ray R. A study on thyroid profile and prolactin 

level in hypothyroid females of a rural population of a developing country. Medical Journal of 

Dr. DY Patil Vidyapeeth. 2019 May 1;12(3):217. 

13. Bedaiwy MA, Abdel-Rahman MY, Tan J, AbdelHafez FF, Abdelkareem AO, Henry D, 

Lisonkova S, Hurd WW, Liu JH. Clinical, hormonal, and metabolic parameters in women with 

subclinical hypothyroidism and polycystic ovary syndrome: a cross-sectional study. Journal of 

Women's Health. 2018 May 1;27(5):659-64. 

14. Akhtar MA, Agrawal R, Brown J, Sajjad Y, Craciunas L. Thyroxine replacement for subfertile 

women with euthyroid autoimmune thyroid disease or subclinical hypothyroidism. Cochrane 

Database of Systematic Reviews. 2019(6). 

15. Hussein RA, Al-Salih RM, Ali SA. A Study of Prolactin, Thyroid Stimulating Hormones, 

Malondialdehyde and Ceruloplasmin Levels in Infertile Women, in Thi-Qar Governorate/Iraq. 

Thi-Qar Medical Journal. 2017;14(2):14-21. 

16. Gabrielson AT, Sartor RA, Hellstrom WJ. The impact of thyroid disease on sexual dysfunction 

in men and women. Sexual medicine reviews. 2019 Jan 1;7(1):57-70. 

17. Saran S, Gupta BS, Philip R, Singh KS, Bende SA, Agroiya P, Agrawal P. Effect of 

hypothyroidism on female reproductive hormones. Indian journal of endocrinology and 

metabolism. 2016 Jan;20(1):108. 

18. Cai Y, Zhong L, Guan J, Guo R, Niu B, Ma Y, Su H. Outcome of in vitro fertilization in 

women with subclinical hypothyroidism. Reproductive Biology and Endocrinology. 2017 

Dec;15(1):39. 

19. Lal RZ, Biyani S, Lodha R. Correlation of thyroid hormones with FSH, LH and prolactin in 

infertility in the reproductive age group women. IAIM. 2016;3(5):146-50. 

https://jptcp.com/index.php/jptcp/issue/view/79


Correlation Between Hypothyroidism And Infertility 

 

Vol.31 No.5 (2024): JPTCP (1611-1617) Page | 1617 

20. ul Ain N, Rehman HA, Abdullah FE. Correlation of prolactin and thyroid hormone levels in 

infertile women: a cross-sectional study in Pakistan. J Clin Exp Pathol. 2017;7(304):2161-

0681. 

21. Barhanovic NG, Antunovic T, Kavaric S, Djogo A, Spasojevic VK. Age and assay related 

changes of laboratory thyroid function tests in the reference female population. Journal of 

medical biochemistry. 2019 Mar 1;38(1):22-32. 

22. Arojoki M, Jokimaa V, Juuti A, Koskinen P, Irjala K, Anttila L. Hypothyroidism among 

infertile women in Finland. Gynecological endocrinology. 2000 Jan 1;14(2):127-31. 

23. Al-Jaroudi D, Yassin S, Al Enezi N, Kaddour O, Al-Badr A. Hypothyroidism among subfertile 

women. CLINICAL AND EXPERIMENTAL OBSTETRICS & GYNECOLOGY. 2018 Jan 

1;45(1):63-7. 

24. Agarwal A. Correlative Study Prolactin Level and Hypothyroidism in Both Primary and 

Secondary Infertility in Females of Uttar Pradesh. Indian Journal of Public Health Research & 

Development. 2019;10(6):138-41. 

25. Irani M, Pfeifer SM. Treatment of Subclinical Hypothyroidism in the Infertile Female. 

InEmerging Topics in Reproduction 2018 (pp. 115-131). Springer, Cham. 

26. Biradar SM, Poornima RT, Sonagra AD, Jayaprakash Murthy DS. Thyroid dysfunction in 

infertile women. Int J Pharm Bio Sci. 2012;2:53-8. 

27. Bhatt SJ, Holden EC, Seungdamrong A. Thyroid Dysfunction and Infertility. InThyroid 

Disease and Reproduction 2019 (pp. 157-168). Springer, Cham. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://jptcp.com/index.php/jptcp/issue/view/79

