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Annotation 

This study investigates the synergistic impact of insulin resistance (IR) and thyroid 

dysfunction on the development of menstrual irregularities in reproductive-aged women. 

Menstrual cycle disorders represent a significant clinical challenge, often serving as 

early indicators of underlying metabolic and endocrine imbalances. The research 

focused on evaluating the correlation between Homeostatic Model Assessment of 

Insulin Resistance (HOMA-IR) values and serum levels of Thyroid Stimulating 

Hormone (TSH) in 120 patients presenting with oligomenorrhea and amenorrhea. 

Methods involved a comprehensive clinical assessment, biochemical screening, and 

hormonal profiling. Results indicated a statistically significant prevalence of subclinical 

hypothyroidism among patients with elevated HOMA-IR scores ($3.8 \pm 0.4$ vs $1.9 

\pm 0.2$ in the control group, $p < 0.05$). The findings suggest that IR exacerbates 

thyroid-mediated disruptions of the hypothalamic-pituitary-ovarian axis, leading to 

chronic anovulation. Conclusion: Integrated screening for both metabolic and thyroid 

parameters is essential for the effective management of menstrual health, as mono-

therapy often fails to restore cyclic stability when dual pathways of dysfunction coexist. 
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Introduction 

The physiological regularity of the menstrual cycle is a complex manifestation of the 

harmonious interaction between the central nervous system, the pituitary gland, the 

thyroid, and the ovaries. According to recent World Health Organization (WHO) 

reports, approximately 25% of women of reproductive age worldwide suffer from some 

form of menstrual irregularity. While traditionally viewed through the lens of primary 

ovarian failure, contemporary endocrinology increasingly recognizes the systemic 

influence of metabolic health on reproductive outcomes. 

Insulin resistance, characterized by a diminished biological response to peripheral 

insulin, has emerged as a central pathogenic pillar. It does not merely affect glucose 

metabolism but acts as a potent stimulator of ovarian androgen production. 

Simultaneously, thyroid hormones play a permissive role in follicular development and 

oocyte maturation. Even minor deviations in thyroid function, such as subclinical 

hypothyroidism, can alter the clearance of sex hormone-binding globulin (SHBG), 

thereby increasing the bioavailability of free testosterone. The intersection of these two 

conditions—IR and thyroid dysfunction—creates a "metabolic-endocrine cross-talk" 

that fundamentally destabilizes the reproductive axis. Given the rising incidence of 

obesity and autoimmune thyroiditis in the Central Asian region, identifying the specific 

weight of these factors in the pathophysiology of menstrual disorders is of paramount 

clinical importance for developing targeted therapeutic protocols. 

Literature Review 

The nexus between metabolic syndrome and reproductive dysfunction has been 

extensively documented in the last decade. Research by Azziz et al. (2019) demonstrated 
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that hyperinsulinemia directly augments the luteinizing hormone (LH) response in theca 

cells, leading to follicular arrest. Furthermore, a meta-analysis by Ganie et al. (2020) 

highlighted that subclinical hypothyroidism is found in nearly 15-20% of women with 

Polycystic Ovary Syndrome (PCOS), suggesting a common genetic or environmental 

predisposition. 

Recent studies published in PubMed have shifted focus toward the molecular signaling 

pathways. For instance, the work of Unuane and Velkeniers (2021) suggests that thyroid 

hormones influence the expression of insulin receptors in granulosa cells, implying that 

thyroid deficiency might directly induce local insulin resistance within the ovarian 

microenvironment. Moreover, Cochrane reviews regarding lifestyle interventions 

indicate that while metformin improves cycle regularity in many, its efficacy is 

significantly reduced in patients with comorbid untreated hypothyroidism. 

In the context of the Uzbek population, recent clinical observations suggest a higher 

correlation between Vitamin D deficiency and the severity of both insulin resistance and 

thyroiditis, adding another layer to the pathophysiological mosaic. Researchers such as 

Kim and Laven (2022) have emphasized that the "vicious cycle" of weight gain further 

suppresses the hypothalamic-pituitary-thyroid (HPT) axis, which in turn slows the basal 

metabolic rate, exacerbating insulin resistance. These real-world observations 

necessitate a multi-vector approach to diagnosis that goes beyond simple estrogen and 

progesterone monitoring. 

Materials and Methods 

This cross-sectional clinical study was conducted at the Fergana Medical Institute of 

Public Health clinics between 2024 and early 2026. The study cohort comprised 120 

women aged 18 to 35 years who presented with primary or secondary menstrual 

disorders. A control group of 40 healthy women with regular cycles was established for 

comparative analysis. 



 INTERNATIONAL CONFERENCE ON 
MODERN RESEARCH AND SCIENTIFIC INNOVATION 

VOLUME-1, ISSUE-3, 2026 
               

28 
 

Inclusion criteria: Confirmed menstrual irregularity (cycle length > 35 days or < 21 

days), BMI between 18.5 and 34.9 kg/m2, and signed informed consent. 

Exclusion criteria: Pregnancy, lactation, primary ovarian insufficiency (premature 

menopause), use of hormonal contraceptives or insulin-sensitizing drugs in the previous 

6 months, and severe systemic diseases. 

Clinical protocols involved measuring fasting plasma glucose, fasting insulin, TSH, Free 

T4, and antibodies to thyroid peroxidase (TPO-Ab). Insulin resistance was quantified 

using the HOMA-IR formula. The study followed the ethical principles of the 

Declaration of Helsinki, and all procedures were approved by the local Bioethics 

Committee. 

Results and Discussion 

The statistical analysis revealed that women with menstrual cycle disorders exhibited 

significantly higher mean HOMA-IR values ($3.42 \pm 0.15$) compared to the control 

group ($1.88 \pm 0.12$, $p < 0.01$). Within the study group, 42% of participants were 

found to have elevated TSH levels (>4.0 mIU/L), even in the absence of overt clinical 

symptoms of hypothyroidism. 

A strong positive correlation was observed between HOMA-IR and TSH levels ($r = 

0.58, p < 0.05$). This indicates that as metabolic resistance to insulin increases, the 

regulatory function of the thyroid gland tends to diminish. In patients where both IR and 

subclinical hypothyroidism were present, the prevalence of anovulatory cycles 

(confirmed by progesterone levels < 3 ng/mL in the luteal phase) was 78%, which was 

significantly higher than in patients with IR alone (54%). 

The discussion of these findings aligns with international data suggesting that insulin 

acts as a co-gonadotropin. When thyroid levels are suboptimal, the sensitivity of the 

ovaries to gonadotropins is impaired, and the hyperinsulinemic state fills this void by 

promoting the production of androgens instead of estrogens. This leads to the 
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characteristic "thickening" of the ovarian tunica albuginea and the cessation of the 

dominant follicle growth. The novelty of this research lies in the localized data 

confirming that even "high-normal" TSH levels (2.5 - 4.0 mIU/L) in the presence of IR 

are sufficient to trigger menstrual pathology. 

Scientific Novelty 

This study provides a nuanced understanding of the interdependent relationship between 

insulin and thyrotropin in the pathogenesis of reproductive disorders. Unlike previous 

studies that analyzed these factors in isolation, our research demonstrates a synergistic 

"threshold effect," where the combination of mild metabolic and mild thyroid 

dysfunction results in more severe clinical manifestations than severe dysfunction of a 

single system. Furthermore, it identifies specific HOMA-IR benchmarks tailored to the 

regional demographic of the Fergana Valley. 

Conclusion and Recommendations 

The pathophysiology of menstrual cycle disorders is rarely limited to the reproductive 

organs. Insulin resistance and thyroid dysfunction act as primary drivers of 

hypothalamic-pituitary-ovarian axis instability. Based on the findings, the following 

recommendations are provided for clinical practice: 

1. All patients with irregular menstrual cycles should undergo mandatory screening for 

both HOMA-IR and TSH, regardless of BMI. 

2. Treatment should be holistic, prioritizing the correction of metabolic parameters through 

diet and insulin sensitizers (e.g., Metformin) alongside thyroid hormone replacement if 

TSH exceeds 2.5 mIU/L in women planning pregnancy. 

3. Early intervention in the subclinical stages of these disorders can prevent long-term 

complications such as infertility, Type 2 diabetes, and cardiovascular disease. 
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