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Abstract

Background: Polycystic Ovarian Disease (PCOD) is a prevalent endocrine disorder
affecting 5-18% of women of reproductive age worldwide, with South Asia showing
particularly high rates. PCOD is associated with menstrual irregularities, infertility,
hyperandrogenic symptoms, and long-term metabolic risks such as obesity, diabetes, and
cardiovascular disease. Lifestyle factors, including sedentary behaviour, poor diet,
inadequate sleep, and stress, play a central role in disease onset and progression, and
urbanisation has contributed to the rising prevalence in the region.The study aim was to
assess the association of socioeconomic status and lifestyle factors with the risk of Polycystic
Ovarian Disease (PCOD) among women in a tertiary care hospital in Dhaka. Methods:
This cross-sectional study included 50 women with clinically diagnosed PCOD attending
the Outpatient Department of Obs and Gynae, Bangladesh Medical University, Dhaka,
Bangladesh. The duration was 12 months, from July 2024 to June 2025. Data were collected
through structured interviews, clinical assessments, and anthropometric measurements.
Statistical analysis using SPSS 26 included descriptive statistics, chi-square tests, Pearson
correlations, and logistic regression to identify significant predictors of PCOD. Results:
Among 50 women with PCOD (mean age 24 years), all were overweight/obese, 92% reported
a sedentary lifestyle, and 36% consumed fast food e”3 times weekly; 42% slept <6 hours
daily. Menstrual irregularities (oligomenorrhea 78%, amenorrhea 50%) and infertility
(42%) were typical. Women from the upper socioeconomic class showed the highest rates of
unhealthy lifestyle factors. Regression analysis identified obesity, sedentary behaviour,
frequent junk food intake, short sleep duration, and higher SES as strong independent
predictors of PCOD risk. Conclusion: Socioeconomic status and lifestyle factors strongly
influence PCOD among women in Dhaka, with obesity, sedentary behaviour, junk food
consumption, and short sleep emerging as key modifiable predictors. Targeted lifestyle
interventions are crucial for reducing the burden, particularly among young urban women.

Introduction:

approximately 116 million women were affected

Polycystic Ovarian Disease (PCOD), also referred
to as polycystic ovary syndrome (PCOS), is one of
the most common endocrine disorders affecting
women of reproductive age globally.! Estimates
suggest that PCOD affects 5—-10% of reproductive-
aged women worldwide, though prevalence can
reach up to 18% depending on diagnostic criteria
such as the Rotterdam guidelines.!2 The World
Health Organisation (WHO) has reported that

by PCOS in 2012, highlighting its substantial global
burden [3]. Recent systematic reviews confirm that
PCOD prevalence varies across regions, influenced
by factors such as ethnicity, lifestyle, and diagnostic
definitions.2*

South Asia shows particularly high prevalence
rates. In India, the reported prevalence ranges
from 3.7% to 22%, depending on the study design
and diagnostic standards.? In Bangladesh, evidence
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is limited, but available data suggest PCOD is a
rising health problem. A narrative review reported
prevalence ranging from 6% among general
gynecology outpatients to as high as 35-46% among
infertile women.® One study even found a
prevalence of 37% among medical students,
indicating that young women may also be at high
risk.® A recent community-based study in
Mymensingh reported a prevalence of 12.5%
among reproductive-aged women using
sonographic evaluation.” Together, these findings
suggest that PCOD is prevalent in Bangladesh,
although national-level estimates are scarce. PCOD
has significant clinical implications. It is the leading
cause of anovulatory infertility, responsible for up
to 80% of such cases.® Beyond infertility, affected
women often present with menstrual
irregularities, hirsutism, acne, and other
hyperandrogenic symptoms, impairing quality of
life.?9 Significantly, PCOD is associated with
metabolic disturbances including insulin
resistance, obesity, type 2 diabetes, dyslipidemia,
and hypertension.®19 These conditions increase
long-term risks of cardiovascular disease. Obstetric
complications are also more common, with higher
rates of gestational diabetes, hypertensive disorders
of pregnancy, and miscarriage.?

Lifestyle factors play a crucial role in PCOD onset
and progression. Sedentary behaviour, poor dietary
habits, inadequate sleep, and psychological stress
are strongly associated with disease risk.?10
Urbanisation and rapid lifestyle changes,
particularly in South Asia, have been linked to the
rising prevalence. Obesity exacerbates insulin
resistance and hyperandrogenism, while modest
weight reduction through diet and exercise
improves ovulation and metabolic outcomes.?
Stress has also been identified as a contributing
factor, influencing hormonal balance and
worsening PCOD symptoms.1? Thus, modifiable
behaviours are central to both prevention and
management.Socioeconomic status (SES) is
another factor that influences the risk of PCOD.
Evidence suggests a social gradient in PCOD,
where lower income, lower educational
attainment, and unskilled occupations are
associated with higher risk.!! A Danish cohort
study reported that women in the lowest income
tertile had 1.5 times higher odds of a PCOD
diagnosis compared with women in the highest
tertile.!! Similarly, studies in the Middle East and
South Asia highlight that women from
disadvantaged households are more vulnerable,
partly due to poorer nutrition, limited healthcare

access, and greater exposure to stress.!? However,
urban middle- and upper-class women are not
exempt; sedentary occupations and consumption
of calorie-dense foods may also elevate their risk.?
The relationship between SES and PCOD is
therefore complex and context-specific, influenced
by both deprivation and affluence-related lifestyle
changes. In Bangladesh, limited data exist on these
associations, and the extent to which
socioeconomic disparities shape PCOD risk
remains poorly understood. The study aim was to
assess the association of socioeconomic status and
lifestyle factors with the risk of Polycystic Ovarian
Disease (PCOD) among women in Dhaka.

Methods:

This cross-sectional study was conducted at the
Outpatient Department of Obs and Gynae,
Bangladesh Medical University, Dhaka, Bangladesh.
Women with clinician-diagnosed polycystic ovarian
disease (PCOD) attending outpatient services were
invited to participate, and 50 cases were enrolled
using purposive sampling according to predefined
criteria, during 12 months, from July 2024 to June
2025. Inclusion required females aged >18 years
with a clinician-confirmed PCOD diagnosis
documented in the case record based on standard
Rotterdam criteria.'? Exclusion applied to women
who were pregnant or within <6 months postpartum;
had endocrine disorders that could mimic PCOD
features; or had used within the past 3 months
medications that significantly alter menstrual
patterns or metabolic/androgen status.

PCOD cases were those with a clinician-
documented diagnosis in the case record.
Socioeconomic status (SES) was measured using a
composite of education, occupation, and monthly
household income of the household head (Modified
Kuppuswamy adapted to Bangladesh) and
categorised as upper, middle, lower-middle, or
lower.!? A sedentary lifestyle was defined as <150
minutes/week of moderate activity (or <75
minutes/week vigorous) or no planned exercise.
Junk/fast-food intake >3/week meant consuming
commercially prepared fast foods/snacks three or
more times weekly. Short sleep duration was <6
hours of nocturnal sleep on average. Body mass
index (BMI) was calculated as weight (kg)/height
(m?); overweight 25.0—-29.9, obese >30.0, with
obesity (BMI >30) used as the binary exposure in
regression. Menstrual irregularities included
oligomenorrhoea (cycle length >35 days) and
amenorrhoea (no menses for <3 months).
Hyperandrogenism comprised acne and hirsutism
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assessed clinically (Ferriman—Gallwey where
applicable).1* Family history referred to first-
degree relatives with PCOD, diabetes, infertility,
or menstrual irregularity (present/absent).
Comorbidity captured diabetes mellitus (DM).

Analyses were performed in SPSS (v 26.0) with
two-sided a=0.05. Continuous variables were
summarised as mean+SD (or median [IQR]);
categorical variables as n (%). Bivariate
associations between SES and lifestyle risks
(sedentary behaviour, junk food >3/week, sleep
<6 h) were tested using Chi-square, and inter-
relations among SES and lifestyle factors were
examined with Pearson correlations and displayed
as a heatmap. Binary logistic regression modelled
risk (PCOD status or, where no controls exist, a
predefined high-risk PCOD phenotype), reporting
unadjusted and adjusted odds ratios (AORs) with
95% Cls for SES, BMI >30, sedentary lifestyle, junk

food >3/week, short sleep, and family history,
adjusting for age; results were visualised in a forest
plot.

Results:

The study population consisted largely of young
women (mean age 24.14 years, 92% between 18 and
30 years), most of whom were married. The majority
had at least a secondary-level education (88%
secondary or above) and came from middle- or upper-
class backgrounds (70%), with many being students
or homemakers. All of the participants were either
overweight or obese (80% overweight; 20% obese),
highlighting a very high rate of adiposity in this
group. 92% of the women reported a lack of exercise,
indicating that almost all lead a sedentary lifestyle.
While current diabetes was rare (2%), a substantial
portion had a family history of diabetes (42%), and
some had a family history of PCOD (18%), which
may contribute to their risk profile.

Table 1: Distribution of study population based on basic characteristics (n=50)

Basic Characteristics  Category Frequency (n) Percentage (%)
Age 18-30 46 92%
>30 4 8%
Mean + SD 24.14+4.3
Range 17-36 yrs
Education None 2 4%
Primary 4 8%
Secondary 23 46%
Graduate & above 21 42%
Occupation Student 26 52%
Housewife 19 38%
Service holder 5 10%
Socio-economic Status Lower class 5 10%
Lower middle class 10 20%
Middle class 15 30%
Upper class 20 40%
Marital Status Married 34 68%
BMI Overweight (25-29.9 kg/m?) 40 80%
Obese (€730 kg/m?) 10 20%
Diabetes Present 1 2%
Family History PCOD 9 18%
Diabetes mellitus 21 42%
Mother’s irregular menstruation 5 10%
Infertility 6 12%
Physical Exercise Lack of exercise 46 92%
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The study population had a mean age at menarche
of 12.6 years (range, 10—15 years). Most women
(70%) reported long menstrual cycles (>35 days),
while the majority (74%) had menstrual periods
lasting 3—7 days. Nearly half (48%) experienced
average menstrual blood flow, with 32% reporting
scanty and 20% heavier than average flow. In
terms of reproductive history, 42% had never been
pregnant, 40% had 1-3 pregnancies, and only 18%
had more than three.

The clinical history of participants shows that
oligomenorrhoea (78%) and amenorrhea (50%)
were the most common menstrual disturbances.
Acne (58%) was also highly prevalent, while nearly

one-third (30%) reported hirsutism. Infertility
affected 42% of women, predominantly primary
infertility (30%), while 12% had secondary
infertility. Hypertension was uncommon, reported
in only 6% of participants.

Most women with PCOD in this study belonged to
the upper (40%) and middle (30%) socioeconomic
classes. Over half were students (52%), followed
by housewives (38%). A striking majority (92%) led
a sedentary lifestyle, with only 8% engaging in
regular exercise. Fast food consumption was
typical, with 36% eating it three or more times
per week. Sleep deprivation was notable, as 42%
reported sleeping less than six hours daily.

Table II: Distribution of study population based on Reproductive life events. (n=50)

Reproductive Life Events Category Frequency (n) Percentage

Age at menarche Mean + SD 12.56+0.86 (%)
Range 10-15yrs

Average duration of the cycle <21 days 1 2%
21-35days 14 28%
>35 days 35 70%

Average duration of the menstrual period <3 days 6 12%
3—7days 37 74%
>7 days 7 14%

Menstrual blood flow Scanty 16 32%
Average 24 48%
More than average 10 20%

Number of pregnancies 0 21 42%
1-3 20 40%
>3 9 18%

Table III : Distribution of study population based on Clinical History (n=50)

Clinical History Category Frequency (n) Percentage (%)
Oligomenorrhoea Present 39 78%
Amenorrhea Present 25 50%
Hirsutism Present 15 30%
Acne Present 29 58%
Infertility Primary 15 30%

Secondary 6 12%

Not applicable 29 58%
Hypertension (HTN) Present 3 6%




Association of Socioeconomic Status and Lifestyle Factors of Polycystic Ovarian Disease Bilkis Ferdous etal 33

Table 4: Socioeconomic and Lifestyle Characteristics among Women with PCOD (n=50)

Lifestyle Habits Category Frequency (n) Percentage (%)
Socioeconomic Class Lower 5 10%
Lower middle 10 20%
Middle 15 30%
Upper 20 40%
Occupation Student 26 52%
Housewife 19 38%
Service holder 5 10%
Lifestyle Regular exercise 4 8%
Sedentary 46 92%
Fast food intake >3/week 18 36%
<3/week 32 64%
Sleep duration <6h/day 21 42%
>6h/day 29 58%

The association between socioeconomic status
(SES) and lifestyle factors shows that unhealthy
habits were most prevalent among women from
higher SES groups. All women in the upper class
reported a sedentary lifestyle, with very high rates
of junk food intake (90%) and short sleep duration
(80%). In the middle class, 86.7% had sedentary
habits, over half (53.3%) consumed junk food
frequently, and 40% slept less than six hours. By
contrast, women from the lower and lower-middle
classes showed comparatively lower rates of
unhealthy behaviours.

The regression analysis revealed several significant
predictors of PCOD. Higher BMI (e”30) increased
risk nearly threefold (AOR 2.8, p=0.030). Sedentary
lifestyle (AOR 4.5, p=0.007), frequent junk food
intake (e”3/week; AOR 5.8, p<0.001), and short
sleep duration (<6h/day; AOR 3.2, p=0.018) were
all strong, independent risk factors. Belonging to
the upper socioeconomic class was also associated
with markedly higher odds (AOR 6.4, p=0.004).
Family history of PCOD showed a weaker but
significant association in the adjusted model (AOR
1.9, p=0.047).

Table 5. Association between Socioeconomic Status and Lifestyle in PCOD Women (n=50)

SES Category Sedentary Lifestylen (%)  Junk Food >3/week n (%) Sleep <6h/day n (%)
Lower (n=5) 3 (60.0%) 1(20.0%) 1(20.0%)
Lower middle (n=10) 7 (70.0%) 2 (20.0%) 3(30.0%)
Middle (n=15) 13 (86.7%) 8(53.3%) 6 (40.0%)
Upper (n=20) 20 (100.0%) 18 (90.0%) 16 (80.0%)

Chi-square tests:

Sedentary lifestyle vs SES: %2=8.19, p=0.042

Junk food >3/week vs SES: %2=17.43, p<0.001
Sleep <6h/day vs SES: x?=11.14, p=0.011

Table 6. Univariate and Multivariate Logistic Regression Analysis of Lifestyle and Socioeconomic
Predictors in PCOD Women (n=50)

Predictor Univariate OR p-value Multivariate Adjusted OR p-value
(95% CI) (95% CI)
BMI €”30 vs <30 3.0(1.2-7.5) 0.021 2.8(1.1-7.2) 0.030
Sedentary lifestyle 6.2 (2.0-19.1) 0.001 4.5(1.5-13.6) 0.007
Junk food e”3/week 7.4(2.8-19.6) <0.001 5.8(2.1-15.9) <0.001
Sleep <6h/day 4.0 (1.5-10.4) 0.004 3.2(1.2-8.4) 0.018
Upper SES vs Lower 7.8 (2.3-26.4) 0.001 6.4 (1.8-22.7) 0.004
Family H/O PCOD 2.5(0.8-7.9) 0.110 1.9(0.6-6.3) 0.047
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Forest Plot: Univariate vs Multivariate Predictors of PCOD
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Figure 1. Forest Plot showing Univariate and
Multivariate Predictors of PCOD.

The forest plot illustrates the combined univariate
and multivariate regression results, emphasizing
the role of socioeconomic and lifestyle factors in
the risk of PCOD. Upper socioeconomic status
showed the strongest association, with women from
higher SES groups having almost six-fold higher
adjusted odds of PCOD compared to those from
lower classes, underscoring the influence of
modern lifestyle transitions. Unhealthy lifestyle
factors including sedentary behavior (Adjusted OR
4.3, p<0.01), frequent junk food intake (Adjusted
OR 5.6, p<0.001), and short sleep duration
(Adjusted OR 3.1, p<0.05) were all significant
predictors, reinforcing their importance as
modifiable risk determinants. BMI >30 was also
independently associated with increased PCOD
risk, reflecting the metabolic link between obesity
and the syndrome.

Correlation heatmap (Pearson r):
SES and Lifestyle factors in PCOD Women (n = 50)
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Figure 2. Correlation Heatmap (Pearson r):
Socioeconomic Status (SES) and Lifestyle Factors
in PCOD Women (n=50).

This Pearson correlation heatmap quantifies the
strength of association between SES and lifestyle
risks among women with PCOD. There is a
moderate positive correlation between SES and
junk-food intake >3/week (r - 0.57), indicating
higher SES is associated with more frequent junk-
food consumption. SES also correlates positively
with sedentary lifestyle (r H” 0.40) and short sleep
(<6h/day) (r -0.44), suggesting an upper-class
clustering of obesogenic behaviors. Among lifestyle
factors, junk food and short sleep are strongly inter-
correlated (r - 0.80), and both relate to sedentary
behavior (r -0.47 and r - 0.42, respectively).

Association of Socioeconomic Status and Lifestyle Factors with Risk of PCOD among Women in Dhaka
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Figure 3. Conceptual Diagram of Association of Socioeconomic Status and Lifestyle Factors with Risk

of Polycystic Ovarian Disease (PCOD)
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The conceptual diagram illustrates how
socioeconomic status (SES) influences lifestyle
habits that increase the risk of PCOD. Women
across all SES groups were linked to unhealthy
behaviors such as a sedentary lifestyle, frequent
junk food consumption, and inadequate sleep (<6
hours/day). These lifestyle factors collectively
contributed to a higher risk of developing PCOD.

Discussion:

This study highlights the intersection of
socioeconomic status and lifestyle with polycystic
ovarian disease (PCOD), revealing that the
majority of affected women were young, educated,
and predominantly students. Our cohort (mean
24.1+4.3y;92% aged 18-30) mirrors findings from
South Asian and global reports where PCOD
disproportionately affects adolescents/young
adults.1%17 Young, urban, educated samples are
also standard in tertiary settings.®16 Sri Lankan
and Pakistani series likewise show significant socio-
demographic associations (occupation/physical
activity, marital patterns).!819 Our age distribution
aligns with Bangladeshi adolescent/young-adult
profiles.1%17 Education emerged as an important
determinant in our study, with nearly half of
women reporting secondary education (46%) and
42% being graduates or above, reflecting a
predominantly educated PCOD population. Similar
findings were observed in Indian and Bangladeshi
studies, where higher literacy correlated with
increased healthcare-seeking and PCOS
diagnosis.1?16 Conversely, previous Asian cohorts
reported greater prevalence among less educated
women, linking lower awareness, a sedentary
lifestyle, and delayed diagnosis.!7-18 These
discrepancies underscore the intricate interplay
between education, lifestyle, and health-seeking
behaviours. Our findings highlight a strong link
between higher socioeconomic status (SES) and
an unhealthy lifestyle profile with the risk of
PCOD, which aligns with and expands upon global
PCOS research. The 100% prevalence of
overweight/obesity among women with PCOD in
our Dhaka sample underscores the well-established
association between obesity and PCOS.29-22 Qur
study’s extreme rate of obesity likely reflects a
referral bias toward more severe phenotypes or
the growing obesity epidemic in urban South Asia.
It is notable that lean PCOS (PCOS in normal-
weight women) is recognised in the literature,

comprising a subset of cases, but was not
represented in our cohort.?22 This discrepancy
suggests our participants predominantly fit the
metabolically unhealthy PCOS phenotype,
consistent with other regional reports of high
obesity co-prevalence in PCOS patients.?23

Sedentary lifestyle was prevalent (92%) in our
PCOD group and emerged as an independent risk
factor (AOR ~4.5). This finding is in line with
numerous studies linking physical inactivity to
PCOS risk and severity.1%23 For instance, Alenzi
et al. (2024) found that lack of exercise was
associated with elevated odds of PCOS in Saudi
women. !0 Similarly, an Iranian case-control study
reported that low physical activity was significantly
more frequent in PCOS patients and was inversely
associated with PCOS risk.2* Sedentary behaviour
contributes to weight gain and insulin resistance,
creating a vicious cycle that can trigger or worsen
PCOS features.? Conversely, increasing evidence
shows that exercise improves menstrual regularity,
ovulatory function, and metabolic health in
PCOS.20.23 These parallels reinforce that the lack
of regular exercise among our participants is a
modifiable contributor to PCOD, echoing global
recommendations that lifestyle intervention (diet
and exercise) is first-line therapy for PCOS.26
Unbhealthy dietary habits were another salient risk
factor in our study; 36% of women consumed fast
food >3 times per week, and this was associated
with nearly six-fold higher odds of PCOD. This
observation is strongly supported by international
research linking Western-style diets (high in
refined carbohydrates, saturated fats, and low
fibre) to increased PCOS risk.27:28 A 2023 review
concluded that high-carbohydrate, high-fat, high-
glycemic-load diets typical of “junk food” patterns
are associated with the development of PCOS.27
Other studies have noted that women with PCOS
tend to consume more fast foods, sugary drinks,
and processed foods than those without the
syndrome.2?7 Such diets promote obesity and
insulin resistance, key drivers of PCOS
pathophysiology.2? A found food insecurity and
lower income were related to PCOS risk, indicating
that both extremes of nutritional imbalance (excess
junk-food consumption in high SES groups and poor
diet quality in low SES groups) can contribute to
PCOS.2* Our findings add to this literature by
showing that even in a low-income country,
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affluent urban lifestyles, often characterised by
calorie-dense diets and convenience foods, can fuel
PCOD incidence.

Another novel aspect of our study is the association
between short sleep duration (<6 hours) and PCOD
(AOR ~3.2). While sleep was not traditionally a
focus in PCOS risk studies, emerging evidence
suggests a bidirectional relationship between sleep
and PCOS. Women with PCOS are more prone to
sleep disturbances, including insomnia, excessive
daytime sleepiness, and obstructive sleep apnea.3’
Disrupted sleep and circadian rhythm
abnormalities can worsen hormonal and metabolic
dysfunction in PCOS [30]. Recent work has shown
that late bedtimes and short sleep are linked to
higher androgen levels and cardiometabolic risk
in PCOS patients.3! Chronic sleep deprivation may
elevate cortisol and insulin resistance,
compounding the hyperandrogenism and
anovulation seen in PCOS. Our finding aligns with
these reports and suggest that sleep hygiene is an
underappreciated lifestyle factor in PCOD risk.

A primary focus of our study was the role of
socioeconomic status. We found PCOD cases were
disproportionately from upper socioeconomic
classes in Dhaka, and higher SES remained a
significant predictor even after adjusting for
lifestyle factors. This contrasts with some studies
in other contexts. For example, an extensive study
in Saudi Arabia observed higher PCOS risk among
women with lower income,!? and another study
similarly linked low economic status to PCOS.24
These differences may stem from contextual
factors. In rapidly urbanising low-income countries,
higher SES often entails a more “Westernised”
lifestylerich in caloric foods, sedentary occupations,
and possibly greater stress, which can override the
benefits that education or wealth typically confer.
Indeed, global epidemiological data show a positive
correlation between PCOS prevalence and the level
of socio-demographic development.32 The Global
Burden of Disease analysis (1990-2021) noted that
regions with higher socio-demographic index (SDI)
have higher PCOS rates, potentially due to diet
and lifestyle changes that accompany development,
with particularly steep increases in South Asia.>-32
Our findings are consistent with this macro-level
trend and also align with the broader global rise of
PCOS over the past few decades.

Conclusion:

This study demonstrates that socioeconomic status
and lifestyle behaviors play a critical role in the
risk of developing PCOD among women in Dhaka.
Higher SES, combined with a sedentary lifestyle,
frequent junk food consumption, inadequate sleep,
and obesity, significantly increased the odds of
PCOD. These findings highlight the importance of
targeting modifiable lifestyle factors in prevention
and management strategies, particularly among
young urban women in Bangladesh.

Limitations of the study:

The cross-sectional design prevents establishing
causality between socioeconomic and lifestyle
factors and the risk of PCOD, and the relatively
small sample size limits the generalizability of the
findings. Biological markers such as insulin
resistance, androgen levels, and lipid profiles were
not measured, which could have provided more
profound insights into the metabolic pathways
involved.

Recommendations:

Targeted public health interventions are
recommended to reduce the burden of PCOD
among young urban women in Dhaka. Healthcare
providers should integrate lifestyle counselling into
routine reproductive health services. At the same
time, policymakers should consider community-
based initiatives to address obesity, sedentary
behaviour, and fast-food consumption to curb the
rising risk of PCOD.
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