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Abstract:  
Background: Obesity is a growing global public health concern and has been increasingly linked to adverse 
‘reproductive outcomes, including menstrual disorders and infertility, among women of reproductive age. 
Aim: To assess the association between obesity, menstrual irregularities, and infertility in women aged 18–40 
years. 
Methodology: A hospital-based descriptive cross-sectional study was conducted among 80 overweight and obese 
women attending the outpatient department of General Medicine at Nalanda Medical College and Hospital in 
Bihar, India. Data on sociodemographic characteristics, menstrual patterns, infertility status, and anthropometric 
measurements were collected using a structured questionnaire. BMI was classified according to WHO criteria. 
Statistical analysis was performed using SPSS version 27.0. 
Results: The majority of participants were aged 18–35 years. Menstrual irregularities were observed in 62.5% of 
women, with oligomenorrhea being the most common. The prevalence of irregular menstrual cycles increased 
progressively with higher BMI categories. Infertility was reported in 45% of participants, with primary infertility 
being more common than secondary infertility. 
Conclusion: Obesity is significantly associated with menstrual disorders and infertility, with increasing BMI 
linked to worsening reproductive outcomes. Early identification and weight management may improve menstrual 
regularity and fertility potential. 
Keywords: Obesity, Body Mass Index, Menstrual Disorders, Infertility, Reproductive Age Women. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Obesity has emerged as one of the most significant 
global public health challenges of the twenty-first 
century, with its prevalence rising steadily across 
both developed and developing countries [1]. Char-
acterized by excessive accumulation of body fat, 
obesity is commonly assessed using the body mass 
index (BMI), which serves as a practical indicator 
of’ adiposity at the population level. Beyond its well-
‘recognized association with metabolic and cardio-
vascular disorders such as type 2 diabetes mellitus, 
hypertension, and dyslipidemia, obesity has pro-
found implications for reproductive health [2]. In re-
cent decades, increasing attention has been directed 
toward understanding the complex relationship be-
tween obesity, infertility, and menstrual disorders, 
particularly among women of reproductive age. The 
escalating burden of obesity among adolescents and 

young adults has raised concerns regarding its po-
tential to impair reproductive potential and disrupt 
normal menstrual function, thereby contributing to 
subfertility and adverse reproductive outcomes. 

Infertility, defined as the inability to conceive after 
one year of regular, unprotected sexual intercourse, 
affects a substantial proportion of couples world-
wide and represents a major psychosocial and clini-
cal concern [3]. While infertility is multifactorial in 
origin, female factors such as ovulatory dysfunction, 
menstrual irregularities, and endocrine disturbances 
play a crucial role. Obesity has been increasingly 
recognized as an independent risk factor for female 
infertility, acting through both direct and indirect 
mechanisms. Excess adipose tissue functions not 
merely as an energy storage organ but as an active 
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endocrine organ that secretes a wide array of adi-
pokines, cytokines, and hormones. These bioactive 
substances influence the hypothalamic–pituitary–
ovarian (HPO) axis, leading to alterations in gonad-
otropin secretion, impaired follicular development, 
and disrupted ovulation [4]. Consequently, obese 
women are more likely to experience delayed con-
ception, anovulation, and reduced fecundity com-
pared to women with normal body weight. 

Menstrual disorders represent another critical aspect 
of reproductive dysfunction associated with obesity 
[5]. Normal menstrual cyclicity depends on the pre-
cise coordination of hormonal signals within the 
HPO axis, ensuring regular ovulation and endome-
trial shedding. Obesity disrupts this delicate hormo-
nal balance through mechanisms such as hyperinsu-
linemia, insulin resistance, and altered sex hormone 
metabolism [6]. Increased peripheral conversion of 
androgens to estrogens in adipose tissue results in 
chronic estrogen exposure without the cyclical pro-
gesterone opposition necessary for regular menstru-
ation. This hormonal milieu often manifests clini-
cally as oligomenorrhea, amenorrhea, menorrhagia, 
or dysfunctional uterine bleeding. Such menstrual 
abnormalities not only affect quality of’ life but also 
serve as clinical indicators of underlying ovulatory 
dysfunction and potential infertility. 

One of the most well-studied conditions linking obe-
sity, menstrual irregularities, and infertility is poly-
cystic ovary syndrome (PCOS) [7]. PCOS is a com-
mon endocrine disorder among women of ‘reproduc-
tive age and is frequently associated with obesity, 
insulin resistance, and hyperandrogenism. Obesity 
exacerbates the metabolic and reproductive manifes-
tations of PCOS, leading to more severe menstrual 
disturbances and reduced ovulatory frequency. 
However, even in the absence of PCOS, obesity 
alone has been shown to negatively influence men-
strual regularity and fertility outcomes. This high-
lights the independent role of excess adiposity in re-
productive dysfunction, emphasizing that obesity-
related infertility is not confined to specific endo-
crine syndromes. 

In addition to hormonal and metabolic factors, obe-
sity influences fertility through its effects on oocyte 
quality, endometrial receptivity, and early embry-
onic development [8]. Studies have demonstrated 
that obese women may exhibit altered follicular 
fluid composition, impaired oocyte maturation, and 
reduced implantation rates. Furthermore, obesity is 
associated with chronic low-grade inflammation and 
oxidative stress, which may adversely affect the re-
productive tract environment. These factors contrib-
ute to lower success rates of both spontaneous con-
ception and assisted reproductive technologies, un-
derscoring the clinical relevance of obesity in repro-
ductive medicine. 

The association between obesity and reproductive 
dysfunction extends beyond biological mechanisms 
to encompass psychosocial and lifestyle factors. 
Obese women may experience body image con-
cerns, reduced self-esteem, and psychological stress, 
all of which can indirectly affect reproductive health 
and sexual function. Additionally, obesity often co-
exists with sedentary behavior, poor dietary habits, 
and comorbid medical conditions that further com-
pound reproductive risks. From a public health per-
spective, the rising prevalence of obesity among 
women of childbearing age poses a significant chal-
lenge, with implications for fertility rates, maternal 
health, and future generations. 

Given the multifaceted relationship between obe-
sity, infertility, and menstrual disorders, understand-
ing this association is of’ paramount importance for 
clinicians, researchers, and policymakers. Early 
identification of obesity-related ‘reproductive dys-
function provides an opportunity for timely inter-
vention through lifestyle modification, weight man-
agement, and targeted medical therapy. Addressing 
obesity not only improves metabolic health but also 
holds the potential to restore menstrual regularity 
and enhance fertility outcomes. Therefore, exploring 
the link between obesity and reproductive health is 
essential for developing comprehensive strategies 
aimed at improving women’s reproductive well-be-
ing and reducing the growing burden of infertility 
and menstrual disorders in the modern era. 

Methodology 

Study Design: The present study was designed as a 
hospital-based descriptive cross-sectional observa-
tional study to assess the association between obe-
sity and infertility as well as menstrual disorders 
among women of reproductive age.  

Study Area: The study was conducted in the De-
partment of General Medicine, Nalanda Medical 
College and Hospital (NMCH), Patna, Bihar, India 
from March 2025 to October 2025. 

Study Participants 

Inclusion Criteria 

• Women aged 18–40 years attending the outpa-
tient department of’ General Medicine 

• Participants with Body Mass Index (BMI) ≥25 
kg/m², classified as overweight or obese accord-
ing to WHO criteria 

• Women presenting with menstrual irregulari-
ties, including: 

o Oligomenorrhea 
o Polymenorrhea 
o Menorrhagia 
o Amenorrhea 
o Dysmenorrhea 
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• Women ‘reporting primary or secondary infer-
tility 

• Participants who provided written informed 
consent 

Exclusion Criteria 

• Women with known endocrine disorders, such 
as: 

o Thyroid dysfunction 
o Hyperprolactinemia 
o Cushing’s syndrome 

• Patients with a prior diagnosis of polycystic 
ovary syndrome (PCOS) 

• Women with congenital reproductive tract 
anomalies 

• Patients suffering from chronic systemic ill-
nesses or malignancy 

• Women receiving hormonal therapy or under-
going fertility treatment 

• Pregnant women and lactating mothers 

Sample Size: A total of 80 participants fulfilling the 
inclusion criteria were enrolled in the study. The 
sample size was selected based on feasibility and 
outpatient attendance during the study period. 

Procedure: After obtaining approval from the Insti-
tutional Ethics Committee, eligible participants at-
tending the outpatient department were recruited. A 
pre-structured and pre-validated questionnaire was 
used to collect sociodemographic details, menstrual 
history, obstetric history, infertility status, lifestyle 
factors, and dietary habits. Menstrual history in-
cluded age at menarche, cycle length, duration and 
amount of menstrual flow, interval between cycles, 
presence of’ dysmenorrhea, premenstrual symp-
toms, and any missed cycles in the last three months. 
Women with two or more cycles lasting 21–35 days 
were considered to have ‘regular cycles, while those 

with cycles <21 days or >35 days or missed periods 
were classified as having irregular cycles. 

Anthropometric measurements including height, 
weight, and BMI were recorded using standard tech-
niques. Dietary assessment was carried out using the 
24-hour dietary recall method, and dietary diversity 
was categorized as poor, moderate, or high. A brief 
clinical examination was performed, and relevant la-
boratory investigations such as hemoglobin estima-
tion were carried out where indicated. Infertility was 
classified as primary or secondary based on history. 
All data were recorded confidentially. 

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and analyzed using SPSS 
(Statistical Package for Social Sciences) version 
27.0. Descriptive statistics were used to summarize 
sociodemographic variables and clinical characteris-
tics. Associations between obesity and menstrual 
disorders or infertility were analyzed using appro-
priate statistical tests such as the Chi-square test and 
Student’s t-test. A p-value of <0.05 was considered 
statistically significant. 

Result 

Table 1 depicts the age-wise distribution of the 80 
study participants, showing that the majority be-
longed to the 26–30 years age group, which ac-
counted for 32.5% (n = 26) of the total sample. This 
was followed by participants aged 18–25 years, 
comprising 27.5% (n = 22), and those in the 31–35 
years age group, representing 25% (n = 20). The 
least representation was observed in the 36–40 years 
age group, which constituted 15% (n = 12) of the 
participants. Overall, the distribution indicates that 
most participants were within the reproductive age 
range of 18–35 years, which is relevant to the objec-
tives of the study.

 
Table 1: Distribution of Study Participants According to Age Group (n = 80) 

Age Group (years) Number of Participants Percentage (%) 
18–25 22 27.5 
26–30 26 32.5 
31–35 20 25 
36–40 12 15 
Total 80 100 

 
Table 2 depicts the distribution of participants ac-
cording to Body Mass Index (BMI) based on WHO 
classification. Among the 80 participants, the largest 
proportion were overweight, accounting for 35% (n 
= 28). This was followed by Obese Class I individ-
uals, who constituted 32.5% (n = 26) of’ the study 
population. Participants categorized as Obese Class 

II represented 22.5% (n = 18), while a smaller pro-
portion fell under Obese Class III, comprising 10% 
(n = 8). Overall, ‘the table highlights that a substan-
tial majority of participants were within the over-
weight and lower obesity categories, indicating a 
high burden of excess body weight among the study 
population.
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Table 2: Distribution of Participants According to Body Mass Index (BMI) 
BMI Category (WHO Classification) BMI Range (kg/m²) Number Percentage (%) 
Overweight 25.0–29.9 28 35 
Obese Class I 30.0–34.9 26 32.5 
Obese Class II 35.0–39.9 18 22.5 
Obese Class III ≥40.0 8 10 
Total 80 100 

 
Table 3 depicts the distribution of menstrual cycle 
patterns among the 80 study participants. A regular 
menstrual cycle was observed in 37.5% (n=30) of 
women, indicating that over one-third of the partici-
pants had normal cyclicity. Among menstrual abnor-
malities, oligomenorrhea was the most common pat-
tern, affecting 27.5% (n=22) of participants. Poly-
menorrhea and menorrhagia were each reported by 

12.5% (n=10) of women, reflecting a moderate prev-
alence of frequent and heavy menstrual bleeding 
patterns. Amenorrhea was observed in 10% (n=8) of 
the participants. Overall, the findings indicate that a 
substantial proportion of’ the study population expe-
rienced menstrual irregularities, highlighting ‘the 
predominance of abnormal menstrual patterns 
among the participants.

 
Table 3: Distribution of Menstrual Cycle Pattern Among Study Participants 

Menstrual Cycle Pattern Number of Participants Percentage (%) 
Regular cycle 30 37.5 
Oligomenorrhea 22 27.5 
Polymenorrhea 10 12.5 
Amenorrhea 8 10 
Menorrhagia 10 12.5 
Total 80 100 

 
Table 4 shows a clear association between increas-
ing BMI category and the prevalence of menstrual 
disorders among the study participants. Among 
overweight women, a higher proportion had regular 
menstrual cycles (57.1%) compared to irregular cy-
cles (42.9%). In contrast, women in Obese Class I 
demonstrated a marked shift toward menstrual irreg-
ularity, with 65.4% reporting irregular cycles and 
only 34.6% maintaining regular cycles. This trend 

was further accentuated in Obese Class II and III, 
where the vast majority of’ participants (80.8%) ex-
perienced irregular menstrual cycles, and only 
19.2% reported ‘regular cycles. Overall, the findings 
indicate a progressive increase in menstrual irregu-
larities with rising BMI, suggesting that higher de-
grees of obesity are strongly associated with disturb-
ances in menstrual cyclicity.

 
Table 4: Association Between BMI Category and Menstrual Disorders 

BMI Category Regular Cycle n (%) Irregular Cycle n (%) Total 
Overweight (n=28) 16 (57.1) 12 (42.9) 28 
Obese Class I (n=26) 9 (34.6) 17 (65.4) 26 
Obese Class II & III (n=26) 5 (19.2) 21 (80.8) 26 
Total 30 50 80 

 
Table 5 illustrates the distribution of infertility status 
among the 80 study participants. More than half of 
the participants (44; 55%) reported no infertility, in-
dicating that the majority of women in the study did 
not experience difficulties in conception. Primary 
infertility was observed in 22 participants, account-
ing for 27.5% of the total sample, reflecting a con-
siderable proportion of women who had never 

achieved pregnancy. Secondary infertility was noted 
in 14 participants (17.5%), representing women who 
were unable to conceive after having at least one 
previous pregnancy. Overall, the findings demon-
strate that while infertility affected a substantial seg-
ment of’ the study population, primary infertility 
was more prevalent ‘than secondary infertility 
among those affected.

 
Table 5: Distribution of Infertility Status Among Study Participants 

Infertility Status Number of Participants Percentage (%) 
No infertility 44 55 
Primary infertility 22 27.5 
Secondary infertility 14 17.5 
Total 80 100 
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Discussion 

The present study explored the association between 
obesity, menstrual disorders, and infertility among 
women of reproductive age and demonstrated a clear 
trend of worsening reproductive health outcomes 
with increasing body mass index (BMI). The con-
centration of participants in the 18–35-year age 
group strengthens the validity of these findings, as 
this period represents peak reproductive potential. 
Similar age distributions have been reported in ear-
lier studies assessing menstrual and fertility prob-
lems, indicating that menstrual irregularities and in-
fertility are most frequently identified and clinically 
relevant during early and mid-reproductive years 
(Herman-Giddens et al., 1997 [9]; Harlow & Camp-
bell, 2003) [10]. 

A substantial proportion of women in the present 
study were classified as overweight or obese, with 
the majority falling into overweight and Obese Class 
I categories. This pattern is consistent with reports 
from South Asian populations where mild to moder-
ate obesity predominates over extreme obesity, yet 
is sufficient to adversely affect reproductive physi-
ology (Dars et al., 2014) [11]. Ramlau-Hansen et al. 
(2007) [12] similarly observed that even modest in-
creases in BMI were associated with reduced fecun-
dity, emphasizing that reproductive risk begins well 
before morbid obesity is reached. The current find-
ings reinforce the concept that early stages of’ excess 
weight gain should not be considered benign with 
‘respect to reproductive health. 

Menstrual irregularities were common in the present 
study, with oligomenorrhea emerging as the most 
frequent abnormality, followed by amenorrhea and 
menorrhagia. Comparable patterns have been re-
ported in population-based studies, where oligo-
menorrhea was strongly linked to higher BMI and 
metabolic disturbances (Harlow & Campbell, 2003). 
Dars et al. (2014) reported menstrual irregularities 
in approximately one-fourth of overweight and 
obese adolescent girls, a proportion higher than that 
observed among normal-weight individuals. In con-
trast, Begum et al. (2009) [13] noted relatively lower 
irregularity rates among overweight young girls, 
suggesting that the impact of obesity on menstrual 
cyclicity may intensify with increasing age, duration 
of obesity, or associated metabolic derangements—
factors likely relevant in the present adult cohort. 

The progressive rise in menstrual irregularities 
across increasing BMI categories in this study sup-
ports a dose-dependent relationship between adipos-
ity and menstrual dysfunction. Women in higher 
obesity classes predominantly experienced irregular 
cycles, a finding aligned with earlier evidence 
demonstrating that excess adipose tissue alters estro-
gen metabolism, increases peripheral aromatization, 
and disrupts gonadotropin secretion (Schuiling & 
Likis, 2013) [14]. While Tayebi et al. (2018) [15] 

reported a decrease in heavy menstrual bleeding 
with higher BMI, the present study observed a 
broader spectrum of abnormalities, including men-
orrhagia, indicating that obesity may influence men-
strual patterns in multiple, sometimes contrasting, 
ways depending on population characteristics and 
underlying hormonal profiles. 

Infertility assessment revealed that although more 
than half of participants did not report infertility, a 
considerable proportion experienced primary infer-
tility, exceeding secondary infertility. This finding is 
consistent with observations by Ramlau-Hansen et 
al. (2007), who reported higher rates of subfecundity 
among overweight and obese couples, particularly 
due to ovulatory dysfunction. The predominance of’ 
primary infertility in the present study suggests that 
obesity-related menstrual irregularities and anovula-
tion may impair conception from the outset ‘rather 
than only after prior pregnancies. Sutton-McDowall 
et al. (2010) [16] further demonstrated that altered 
glucose and insulin metabolism in obese women 
negatively affects oocyte quality, providing a bio-
logical explanation for reduced fertility even in the 
absence of overt gynecological pathology. 

Contrasting findings have been reported in some 
earlier studies where lifestyle factors such as diet 
and physical activity showed inconsistent associa-
tions with menstrual patterns (Rupavani et al., 2013) 
[17]. However, the present study focused primarily 
on BMI as an integrated marker of long-term energy 
imbalance rather than isolated lifestyle behaviors. 
This may explain the clearer associations observed, 
as BMI captures cumulative metabolic and hormo-
nal effects that directly influence the hypothalamic–
pituitary–ovarian axis (Likis, 2013). The coexist-
ence of obesity, menstrual disorders, and infertility 
in a significant subset of participants underscores the 
interconnected nature of these conditions. 

Overall, the findings of this study are largely con-
cordant with existing literature spanning from the 
1990s to recent years, while also extending evidence 
to a contemporary clinical population. The progres-
sive increase in menstrual disturbances and the no-
table burden of infertility with rising BMI highlight 
obesity as a critical, modifiable risk factor. Early 
identification of’ overweight and obesity, particu-
larly during the reproductive years, may therefore 
play a pivotal role in preventing menstrual dysfunc-
tion and improving fertility outcomes. Integrating 
weight management strategies into routine gyneco-
logical and infertility care could substantially en-
hance reproductive health in this population. 

Conclusion  

The present study demonstrates a significant associ-
ation between increasing body mass index and ad-
verse reproductive health outcomes among women 
of reproductive age. A high prevalence of menstrual 
irregularities, particularly oligomenorrhea and 
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amenorrhea, was observed, with the burden of irreg-
ular cycles rising progressively across higher BMI 
categories. Although more than half of the partici-
pants did not report infertility, a substantial propor-
tion experienced infertility, predominantly primary 
infertility, underscoring the impact of excess adipos-
ity on ovulatory function and fecundity. These find-
ings highlight obesity as an important and modifia-
ble risk factor for both menstrual disorders and in-
fertility, even in the absence of overt endocrine con-
ditions such as PCOS. Early identification of over-
weight and obesity, coupled with targeted lifestyle 
and weight management interventions, may help re-
store menstrual regularity, improve fertility poten-
tial, and reduce the long-term reproductive and met-
abolic consequences in women. 
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