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Abstract 

Female infertility is a multifactorial condition frequently associated with hormonal 

imbalance affecting the hypothalamic–pituitary–ovarian axis. Disorders in endocrine 

regulation can disrupt ovulation, menstrual regularity, and endometrial receptivity. This article 

reviews the major hormonal causes of female infertility, including polycystic ovary syndrome, 

thyroid dysfunction, hyperprolactinemia, luteal phase defects, and metabolic influences. 

Mechanisms, diagnostic approaches, and current management strategies are discussed. 

Understanding endocrine-related infertility is essential for early diagnosis and targeted 

therapy. 

Keywords: female infertility, hormonal imbalance, ovulatory disorders, PCOS, thyroid 

dysfunction, reproductive endocrinology 

1. Introduction 

Infertility affects a significant proportion of reproductive-age women worldwide and is 

defined as the inability to conceive after 12 months of regular unprotected intercourse. Among 

the leading causes of female infertility, hormonal imbalance plays a central role. Reproductive 

function depends on coordinated endocrine signaling between the hypothalamus, pituitary 

gland, ovaries, thyroid, and adrenal glands. Even minor disturbances in this regulatory network 

can impair ovulation and implantation. 

Recent clinical and laboratory research highlights that endocrine disorders contribute to 

both temporary and chronic fertility impairment. A systematic understanding of hormonal 

mechanisms is therefore critical for effective reproductive care. 

2. Aim of the Study 

To analyze the major types of hormonal imbalance associated with female infertility and 

review their mechanisms, clinical manifestations, diagnostic markers, and treatment 

approaches. 

3. Methods 

This article is based on a structured review of scientific literature, clinical guidelines, and 

endocrinology and reproductive medicine publications. Peer-reviewed articles, WHO and 

international reproductive health organization reports, and clinical practice committee 

statements were analyzed using thematic synthesis. 

4. Physiology of Hormonal Regulation in Female Reproduction 

Female reproductive function is regulated primarily through the hypothalamic–

pituitary–ovarian (HPO) axis: 

 Hypothalamus releases GnRH 

 Pituitary secretes FSH and LH 

 Ovaries produce estrogen and progesterone 
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 Feedback loops regulate cycle timing and ovulation 

Additional endocrine contributors include: 

 Thyroid hormones 

 Prolactin 

 Insulin 

 Cortisol and adrenal androgens 

Disruption at any level may lead to ovulatory dysfunction and infertility. 

5. Major Hormonal Causes of Female Infertility 

5.1 Polycystic Ovary Syndrome (PCOS) 

PCOS is the most common endocrine cause of female infertility. 

Mechanisms: 

 Excess androgen production 

 Insulin resistance 

 Chronic anovulation 

 Altered LH/FSH ratio 

Clinical features: 

 Irregular menstruation 

 Anovulation 

 Hyperandrogenism 

 Polycystic ovarian morphology 

PCOS-related infertility results primarily from failure of follicular maturation and 

ovulation. 

5.2 Thyroid Disorders 

Both hypothyroidism and hyperthyroidism negatively affect fertility. 

Hypothyroidism effects: 

 Elevated prolactin 

 Menstrual irregularity 

 Luteal phase defect 

 Ovulatory dysfunction 

Hyperthyroidism effects: 

 Cycle shortening 

 Implantation failure risk 

Thyroid hormones influence ovarian function, sex hormone-binding globulin, and 

endometrial development. 

5.3 Hyperprolactinemia 

Elevated prolactin suppresses GnRH secretion and reduces gonadotropin release. 

Consequences: 

 Anovulation 

 Amenorrhea 

 Luteal insufficiency 

Common causes include pituitary adenomas, medications, and hypothyroidism. 

5.4 Luteal Phase Defect 

Luteal phase defect occurs when progesterone production is insufficient to support 

implantation. 
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Mechanisms: 

 Inadequate corpus luteum function 

 Poor follicular development 

 Abnormal LH surge 

This condition reduces endometrial receptivity and increases early pregnancy loss risk. 

5.5 Insulin Resistance and Metabolic Factors 

Metabolic dysfunction contributes to hormonal infertility. 

Effects include: 

 Increased ovarian androgen production 

 Disrupted follicle development 

 PCOS exacerbation 

Obesity is strongly associated with altered estrogen metabolism and ovulatory 

dysfunction. 

5.6 Adrenal Hormone Disorders 

Adrenal androgen excess and cortisol imbalance may impair ovarian function. 

Examples include: 

 Congenital adrenal hyperplasia 

 Chronic stress hormone elevation 

These conditions disturb sex steroid balance and ovulatory cycles. 

6. Clinical Diagnosis 

Hormonal infertility evaluation typically includes: 

Laboratory tests: 

 FSH, LH 

 Estradiol 

 Progesterone 

 Prolactin 

 TSH, free T4 

 Androgens 

 AMH 

 Insulin and glucose profile 

Imaging: Pelvic ultrasound Ovarian morphology assessment Cycle tracking: Ovulation 

monitoring Basal body temperature Mid-luteal progesterone 

7. Management Strategies 

Treatment depends on the underlying endocrine disorder. 

PCOS 

 Lifestyle modification 

 Insulin sensitizers 

 Ovulation induction therapy 

Thyroid disease 

 Hormone replacement or suppression 

Hyperprolactinemia 

 Dopamine agonists 

Luteal phase deficiency 

 Progesterone support 
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Metabolic causes 

 Weight management 

 Dietary intervention 

 Exercise therapy 

Personalized endocrine treatment significantly improves fertility outcomes. 

8. Discussion 

Hormonal causes of infertility are often reversible when diagnosed early. Advances in 

reproductive endocrinology have improved diagnostic accuracy and treatment success rates. 

However, overlapping endocrine disorders are common, requiring comprehensive evaluation. 

Integrated management addressing metabolic, hormonal, and lifestyle factors yields the best 

outcomes. 

9. Conclusion 

Hormonal imbalance is a leading contributor to female infertility, primarily through 

disruption of ovulation and endometrial receptivity. PCOS, thyroid dysfunction, 

hyperprolactinemia, luteal phase defects, and metabolic disorders are major factors. Early 

endocrine assessment and targeted therapy are essential for improving reproductive success. 

Future research should focus on biomarker-guided and personalized treatment approaches. 
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