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Abstract  
Female reproductive physiology is highly sensitive to a complex interplay of environmental exposures and 

lifestyle-related determinants. This study aims to examine how modern environmental factors—such as air 

pollution, endocrine-disrupting chemicals, dietary contaminants, and occupational hazards—along with 

lifestyle components including nutrition, physical activity, stress, sleep quality, and substance use, collectively 

influence female reproductive health and gynecologic outcomes. A narrative review methodology was adopted, 

drawing from recent scientific literature to synthesize evidence on physiological mechanisms and clinical 

implications. Findings indicate that chronic exposure to air pollutants (PM2.5, NOx), heavy metals, and 

industrial chemicals such as bisphenol A (BPA) and phthalates disrupt hormonal balance, impair 

folliculogenesis, and contribute to menstrual irregularities, infertility, and adverse pregnancy outcomes. 

Lifestyle factors further modulate these effects: unhealthy dietary patterns, obesity, sedentary behavior, and 

high psychosocial stress are linked with polycystic ovarian syndrome (PCOS), anovulation, dysmenorrhea, and 

hormonal dysregulation. Conversely, protective behaviors such as balanced nutrition, regular physical exercise, 

and adequate sleep support normal endocrine functioning and improve reproductive outcomes. 

The evidence also highlights a significant rise in gynecologic disorders—including endometriosis, uterine 

fibroids, and early ovarian aging—associated with cumulative environmental and behavioral stressors. 

Mechanistic pathways involve oxidative stress, chronic inflammation, epigenetic modifications, and altered 

hypothalamic–pituitary–ovarian (HPO) axis signaling. Overall, the review underscores the need for integrated 

public health strategies, early screening, lifestyle modification, and stricter environmental regulation to 

safeguard women’s reproductive health. A multidisciplinary approach, encompassing clinical awareness, policy 

interventions, and community education, is critical to mitigating the growing burden of environmentally and 

lifestyle-related gynecologic conditions. 
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I. Introduction: 
Female reproductive physiology is governed by a delicate and highly coordinated network of 

hormonal, metabolic, and cellular processes that ensure normal menstrual cycling, ovulation, conception, 

implantation, and pregnancy maintenance. Central to this regulation is the hypothalamic–pituitary–ovarian 

(HPO) axis, which orchestrates the secretion of gonadotropin-releasing hormone (GnRH), follicle-stimulating 

hormone (FSH), and luteinizing hormone (LH). These hormones regulate follicular maturation, ovulatory 

function, and the production of estrogen and progesterone—key determinants of reproductive health. Alongside 

these hormonal dynamics, reproductive physiology is also influenced by immune responses, metabolic status, 

and neuroendocrine signaling. Any disturbance in these systems can alter menstrual patterns, fertility, and 

overall gynecologic well-being. 

In recent years, there has been a growing global concern regarding the rising incidence of 

gynecological disorders linked to environmental and lifestyle factors. Urbanization, industrialization, and 

changes in dietary habits have resulted in increased exposure to air pollutants, heavy metals, pesticides, and 

endocrine-disrupting chemicals such as bisphenol A (BPA) and phthalates. These agents interfere with hormone 

receptors, disrupt ovarian function, and contribute to conditions such as polycystic ovarian syndrome (PCOS), 

endometriosis, early menarche, infertility, and adverse pregnancy outcomes. Concurrently, lifestyle patterns 

characterized by sedentary behavior, poor dietary intake, obesity, chronic stress, irregular sleep cycles, and 

substance abuse have been shown to further exacerbate reproductive dysfunction. The combined burden of these 

exposures has created a pressing public health challenge, affecting adolescent girls, women of reproductive age, 

and even future generations through epigenetic mechanisms. 

The rationale for this study stems from the urgent need to understand how the interplay between 

environmental exposures and lifestyle determinants shapes female reproductive physiology and contributes to 
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the growing burden of gynecologic disorders. Despite extensive research in isolated domains—such as pollution 

or obesity—an integrated understanding that connects environmental toxicology with behavioral and metabolic 

influences remains limited. Such holistic insight is crucial for developing preventative strategies, improving 

early detection, and designing targeted interventions for women at high risk. 

The significance of this study lies in its potential to inform clinical practice, guide policymakers in regulating 

environmental hazards, and encourage public health initiatives focused on women’s reproductive well-being. By 

consolidating current evidence, this review provides a comprehensive understanding of the multifactorial 

determinants of reproductive health in modern settings. 

 

The primary objectives of this study are: 

1. To explore how environmental pollutants and endocrine-disrupting chemicals affect female 

reproductive physiology. 

2. To evaluate the influence of lifestyle behaviors—including diet, physical activity, stress, sleep, and 

substance use—on reproductive and gynecologic health. 

3. To identify mechanisms linking these factors to prevalent gynecological disorders. 

4. To highlight gaps in current research and propose future directions for improving women’s 

reproductive health and preventive care. 

 

II. Materials and Methods 
This study adopted a narrative review design to synthesize current evidence on the influence of 

environmental and lifestyle factors on female reproductive physiology and gynecologic health. A review 

approach was selected due to the broad, multidisciplinary nature of the topic, allowing integration of findings 

from epidemiological, clinical, toxicological, and experimental research. 

Since this was a literature-based study, no human participants were directly involved. However, for the 

purpose of maintaining scientific rigor, predefined inclusion and exclusion criteria were applied to select 

eligible studies. Inclusion criteria consisted of: (i) studies published between 2010 and 2025; (ii) peer-reviewed 

articles examining environmental exposures (air pollution, endocrine-disrupting chemicals, heavy metals, 

pesticides, occupational hazards) or lifestyle factors (diet, physical activity, obesity, stress, sleep, smoking, 

alcohol use); and (iii) studies reporting outcomes related to female reproductive physiology, menstrual health, 

fertility, or gynecologic disorders. Exclusion criteria included: (i) articles lacking primary data (letters, 

editorials); (ii) studies on male reproductive health; and (iii) papers not available in English. 

Data collection involved systematic searching of electronic databases including PubMed, Scopus, 

ScienceDirect, and Google Scholar. Search terms included combinations of “female reproductive physiology,” 

“environmental exposure,” “endocrine disruptors,” “lifestyle factors,” “menstrual disorders,” “infertility,” 

“PCOS,” “air pollution,” and “gynecologic health.” Additional articles were identified through cross-

referencing. Relevant data extracted included study design, sample characteristics, type of exposure, lifestyle 

variables assessed, and reported reproductive or gynecologic outcomes. 

The key variables of interest were classified into four domains: 

1. Environmental exposures: particulate matter (PM2.5), nitrogen oxides, heavy metals (lead, cadmium, 

mercury), endocrine-disrupting chemicals (BPA, phthalates, dioxins), pesticides, and workplace hazards. 

2. Lifestyle parameters: diet quality, body mass index (BMI), physical activity levels, stress indicators, 

sleep duration, smoking, and alcohol consumption. 

3. Reproductive physiology markers: menstrual regularity, ovulation patterns, hormonal levels, ovarian 

reserve indicators (AMH, antral follicle count). 

4. Clinical gynecologic outcomes: PCOS, endometriosis, fibroids, infertility, recurrent pregnancy loss, 

and early menopause. 

Data were synthesized using thematic qualitative analysis to identify recurring patterns and mechanistic 

pathways. Where available, statistics from observational and experimental studies were compared descriptively; 

however, no meta-analysis was conducted due to heterogeneity in study designs. 

Ethical considerations were minimal as the study involved secondary data. Nonetheless, all referenced studies 

adhered to ethical research standards, and proper citation practices were maintained to ensure academic 

integrity. 

 

Environmental Factors Affecting Female Reproductive Physiology 

Endocrine-Disrupting Chemicals (EDCs): Endocrine-disrupting chemicals are among the most significant 

environmental threats to female reproductive physiology. Common EDCs include bisphenol A (BPA), 

phthalates, pesticides, and heavy metals such as lead, cadmium, and mercury. These compounds can mimic or 

block natural hormones by binding to estrogen, progesterone, and androgen receptors, thereby interfering with 

normal endocrine signaling. BPA and phthalates, widely present in plastics, cosmetics, and food packaging, are 
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known to impair folliculogenesis, reduce ovarian reserve, and disrupt menstrual cyclicity. Pesticide exposure 

alters steroidogenesis, leading to anovulation and increased risk of infertility. Heavy metals induce oxidative 

stress in ovarian tissue, causing cellular damage, mitochondrial dysfunction, and altered hormone production. 

Collectively, EDCs contribute to disorders such as PCOS, early puberty, poor oocyte quality, recurrent 

pregnancy loss, and adverse fetal development. 

Air Pollution and Industrial Exposure: Air pollutants, particularly particulate matter (PM2.5), nitrogen oxides 

(NOx), sulfur dioxide, and volatile organic compounds, significantly affect reproductive and gynecologic 

health. Chronic inhalation of PM2.5 induces systemic inflammation and oxidative stress, which disrupt the 

hypothalamic–pituitary–ovarian (HPO) axis and impair hormonal regulation. Women exposed to industrial 

fumes or vehicular pollution show higher rates of menstrual irregularities, dysmenorrhea, and early ovarian 

aging. Fertility can be markedly reduced due to impaired oocyte maturation, reduced embryo implantation rates, 

and increased risk of spontaneous abortions. Air pollution has also been linked to adverse pregnancy outcomes, 

including low birth weight, preterm birth, and preeclampsia. Industrial workers, especially those exposed to 

solvents, hydrocarbons, and metal dust, face an even greater risk of endocrine dysfunction and reproductive 

toxicity. 

Water and Soil Contaminants: Contaminants in water and soil—such as fluoride, arsenic, nitrates, and 

emerging pollutants like microplastics—have profound effects on female reproductive physiology. Excessive 

fluoride exposure is associated with delayed puberty, thyroid dysfunction, and altered menstrual patterns. 

Arsenic, commonly found in groundwater in many regions, interferes with estrogen signaling and increases the 

risk of miscarriage, stillbirth, and hormonal imbalance. Microplastics, now widely detected in drinking water 

and food chains, act as carriers for EDCs and heavy metals, leading to chronic low-level exposure. These 

particles can accumulate in the bloodstream, potentially impairing ovarian function through inflammation and 

oxidative pathways. 

Radiation Exposure: Exposure to ultraviolet (UV) radiation, ionizing radiation, and radiation in occupational 

environments poses significant reproductive risks. Ionizing radiation—such as X-rays, gamma rays, and 

radiotherapy—directly damages ovarian follicles, leading to accelerated ovarian aging, reduced ovarian reserve, 

and infertility. Even low-level occupational radiation exposure among healthcare workers and industrial staff 

can increase the risk of menstrual irregularities and long-term reproductive dysfunction. UV radiation 

contributes indirectly by increasing oxidative stress and DNA damage. High-dose radiation exposure is also a 

known risk factor for reproductive cancers, particularly ovarian and uterine malignancies. 

Overall, these environmental factors collectively contribute to a rising global burden of reproductive and 

gynecologic disorders in women. 

 

Lifestyle Factors Influencing Gynecologic Health 

Nutrition and Dietary Patterns: Unhealthy dietary habits—such as high-fat diets, excessive processed foods, 

and inadequate intake of essential micronutrients—negatively impact female reproductive physiology. Poor 

nutrition contributes to insulin resistance, obesity, and hormonal imbalance, leading to conditions like PCOS, 

anovulation, irregular menstrual cycles, and impaired follicular development. Balanced diets rich in 

antioxidants, fiber, and essential vitamins support normal menstrual and ovulatory function. 

Physical Activity and Sedentary Behaviour: Regular physical activity promotes hormonal balance, enhances 

insulin sensitivity, and maintains a healthy BMI, thereby reducing the risk of menstrual irregularities and 

obesity-related reproductive disorders. In contrast, a sedentary lifestyle contributes to weight gain, increased 

inflammation, and disrupted endocrine signaling, all of which impair fertility and menstrual health. 

Stress, Sleep, and Mental Health: Chronic psychological stress and poor sleep quality disrupt the 

hypothalamic–pituitary–adrenal (HPA) axis, leading to elevated cortisol levels and altered reproductive 

hormone secretion. This can result in infertility, premenstrual syndrome (PMS), functional hypothalamic 

amenorrhea, and irregular menstrual cycles. Mental health disorders like anxiety and depression further worsen 

hormonal dysregulation. 

Substance Use: Smoking, alcohol consumption, and recreational drug use significantly impair ovarian reserve, 

accelerate follicular depletion, and disrupt menstrual regularity. Cigarette toxins reduce estrogen production and 

increase the risk of early menopause, whereas alcohol affects ovulatory function and increases oxidative stress. 

Drug use can interfere with the HPO axis, leading to hormonal instability. 

Digital Lifestyle and Screen Exposure: Excessive screen time, late-night digital use, and exposure to blue 

light disrupt circadian rhythms and melatonin production, affecting sleep quality and hormonal patterns. This 

digital lifestyle increases stress, disturbs menstrual cycles, and may contribute to decreased fertility by altering 

reproductive hormone timing and reducing overall physiological balance. 

Gynecologic and Reproductive Health Outcomes 

Menstrual Disorders: Environmental pollutants, poor nutrition, stress, and sedentary behavior contribute to 

dysmenorrhea, oligomenorrhea, and amenorrhea. These factors disrupt hormonal balance and the HPO axis, 

leading to irregular cycles and impaired menstrual health. 



Impact of Environmental and Lifestyle Factors on Female Reproductive Physiology and .. 

DOI: 10.9790/0853-241201106110                                www.iosrjournals.org                                        Page | 109 

Polycystic Ovary Syndrome (PCOS): PCOS arises from a complex interaction of genetic predisposition, 

endocrine disruptors, obesity, and lifestyle factors. Exposure to EDCs, high-calorie diets, and physical inactivity 

worsen insulin resistance and hyperandrogenism, aggravating PCOS symptoms. 

Endometriosis: Environmental toxins such as dioxins, heavy metals, and chronic inflammatory triggers 

contribute to the development and progression of endometriosis. Immune dysfunction, oxidative stress, and 

altered estrogen metabolism play key roles in ectopic endometrial growth. 

Infertility: Infertility is significantly influenced by toxin exposure (BPA, pesticides, heavy metals), smoking, 

alcohol use, obesity, and stress. These factors impair ovarian reserve, inhibit ovulation, damage tubal function, 

and reduce implantation potential, affecting both natural conception and assisted reproduction outcomes. 

Gynecologic Cancers: Environmental carcinogens, chronic inflammation, obesity, smoking, and radiation 

exposure elevate the risk of ovarian, endometrial, and cervical cancers. EDCs and pollutants promote DNA 

damage, disrupt hormone signaling, and contribute to malignant transformation. 

Pregnancy-Related Complications: Maternal exposure to air pollution, heavy metals, and poor lifestyle habits 

increases the risk of pre-eclampsia, preterm birth, gestational diabetes, and fetal growth restriction. These 

factors impair placental function, hormonal regulation, and fetal development, leading to adverse obstetric 

outcomes. 

 

III. Discussion 
The findings of this review highlight the multifactorial nature of female reproductive and gynecologic 

health, demonstrating how environmental exposures, lifestyle behaviors, genetic predisposition, and 

sociocultural practices collectively shape reproductive outcomes. The evidence shows that endocrine-disrupting 

chemicals, air pollution, and contaminated water or soil significantly impair hormonal balance, ovarian 

function, and menstrual regularity, while lifestyle factors such as poor diet, physical inactivity, stress, sleep 

disturbances, and substance use further exacerbate these disruptions, leading to conditions like PCOS, 

endometriosis, infertility, and pregnancy complications. These observations align with global literature, which 

consistently identifies pollution, obesogenic environments, and modern lifestyle patterns as major contributors 

to declining reproductive health across populations. Sociocultural determinants—including dietary practices, 

occupational exposures, and access to healthcare—also influence vulnerability and disease burden. While the 

review’s strength lies in integrating diverse scientific findings into a holistic framework, limitations include 

reliance on secondary data, heterogeneity among studies, and the lack of quantitative meta-analysis, which may 

restrict the ability to establish causal relationships. Nonetheless, the synthesis underscores the urgent need for 

preventive strategies, policy reforms, and multidisciplinary research to protect women’s reproductive health in 

rapidly evolving environmental and lifestyle contexts. 

Public Health Implications Policies should prioritize reducing exposure to environmental toxins through 

stricter regulation of industrial emissions, plastics, pesticides, and water quality. Regular screening and 

monitoring of women’s reproductive health—especially for those in high-risk environments—are essential for 

early detection of menstrual, hormonal, and fertility-related disorders. Public awareness programs promoting 

healthy lifestyle practices, stress management, balanced nutrition, and reduced screen time can significantly 

lower risks. Integrated strategies involving healthcare providers, policymakers, and communities are crucial to 

minimizing environmental and lifestyle-related reproductive health burdens. 

Conclusion: This paper highlights that female reproductive and gynecologic health is strongly influenced by 

the combined effects of environmental exposures and lifestyle behaviors. Toxins, pollutants, poor diet, stress, 

and sedentary habits disrupt hormonal balance, ovarian function, and menstrual regularity, contributing to rising 

rates of PCOS, infertility, endometriosis, and pregnancy complications. Early intervention—through lifestyle 

modification, environmental regulation, routine screening, and public health education—is essential to prevent 

long-term reproductive dysfunction. Future research should focus on longitudinal studies, biomarker-based 

assessments of toxin exposure, and evaluation of integrated preventive strategies to better understand and 

mitigate the multifactorial determinants of women’s reproductive health. 
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