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Abstract: Objective:To determine the frequency and clinical
presentation of metabolic syndrome among women with polycystic
ovarian syndrome (PCOS) presenting at a tertiary care hospital in
Larkana and assess its association with demographic and clinical
characteristics.Methods: This descriptive cross-sectional study was
conducted at the Department of Obstetrics and Gynecology, Shaikh
Zayed Women Hospital, Larkana, over three months following
approval from the Institutional Ethical Review Committee and CPSP.
A total of 200 women aged 16—40 years diagnosed with PCOS were
enrolled through non-probability consecutive sampling. Demographic
and clinical data, including age, BMI, lifestyle, dietary pattern,
residence, and parameters of metabolic syndrome, were collected
using a structured proforma. Metabolic syndrome was diagnosed
according to the American Heart Association/National Heart, Lung,
and Blood Institute criteria. Data were analyzed using SPSS version
26, and associations were assessed using the Chi-square test.Results:
The mean age of participants was 27.8 £ 5.6 years, while the mean
BMI was 29.3 + 5.1 kg/m?. Metabolic syndrome was identified in 89
(44.5%) women with PCOS. Central obesity (74.0%) was the most
common clinical presentation, followed by low HDL cholesterol
(48.0%), hypertriglyceridemia (40.5%), hypertension (28.5%), and
elevated fasting plasma glucose (24.5%). Metabolic syndrome was
significantly associated with advanced age, obesity, sedentary
lifestyle, urban residence, and prolonged duration of PCOS (p<0.05).
Conclusion: Metabolic syndrome was highly prevalent among women
with PCOS, with obesity and dyslipidemia being the most frequent
clinical presentations. Early screening and lifestyle modification are
essential to reduce the risk of future metabolic complications.

Keywords: Polycystic ovarian syndrome, metabolic syndrome,
obesity, dyslipidemia, insulin resistance, Pakistan.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common
endocrine and metabolic disorder worldwide that
affects women of reproductive age. Polycystic ovary
syndrome (PCOS) is a heterogeneous disorder,
defined by ovulatory dysfunction, hyperandrogenism,
and polycystic ovarian morphology and commonly
linked with metabolic abnormalities such as obesity,
insulin resistance, dyslipidemia, and hypertension.
Such  metabolic  disturbances carry  major
consequences, leading to a dramatic increase in
cardiovascular and endocrine long-term
complications in affected individuals (1, 2).

The global prevalence of PCOS is estimated to be 6%-
20%, depending on the definition used and the
population studied. You see a higher prevalence
among overweight or obese women and in some
ethnic groups. The incidence of PCOS in
reproductive-age girls has been estimated between 10—
15% in the United States and European countries,
whereas studies from the South Asian Countries have
reported a high range prevalence due to increasing
obesity, sedentary lifestyle behavior, and genetic
predisposition. In India, the prevalence among
females of reproductive age has been reported to range
from 9% to 22%. Prevalence rates of 13% to 18% from
the Middle East are also quite common and signify an
important worldwide burden of the disease (3, 4).

Metabolic syndrome is defined as a constellation of
metabolic derangements that include central obesity,
hypertension, hyperglycemia, increased triglycerides,
and low high-density lipoprotein (HDL) cholesterol.
Because insulin resistance is a central feature in the
pathophysiology of both PCOS and metabolic
syndrome, women with PCOS are at greater risk for
developing the latter condition. Hyperinsulinemia

METHODOLOGY

This descriptive cross-sectional study was conducted
with the consent of the ethical review committee of
Shaikh Zayed Women Hospital, Larkana, and the
College of Physicians and Surgeons Pakistan (CPSP)
from 15th June 2025 to 30th September 2025. using a
consecutive sampling technique. All methods were
performed in accordance with the ethical standards of
the Declaration of Helsinki. All participants provided
written informed consent to participate in the study
before enrolment. Prior to the commencement of the
study, participants were informed about the aims and
methods of the research, and that all personal
information would be treated confidentially. All data
were encoded numerically by the participant, and only
the research team had access to the data.

promotes androgen production, mediating abdominal
adipose tissue dysfunction in association with
partially relevant chronic low-grade inflammation and
endothelial abnormalities, thereby  worsening
metabolic derangements. The international studies
showed that the prevalence of metabolic syndrome in
women with PCOS was between 20%-50% (5).

However, various studies in other countries have
revealed different prevalence in women with PCOS.
A retrospective study from Sweden showed that
metabolic syndrome was identified in 23.8% of the
women with PCOS, and the most common clinical
presentation was obesity (6). In other developing
countries, studies have found rates to be much higher.
A study example from Pakistan by Anjum et al.,
conducted in Karachi (7), Pakistan, found metabolic
syndrome in 46.4% of females with PCOS, in whom
more than 90% had obesity, dyslipidemia, followed by
hypertension and diabetes mellitus. Comparable
figures have been reported from Bangladesh and Iran,
where prevalence among the women with PCOS was
greater than 40%.

Trends towards increased urbanization and poor
dietary quality, low levels of physical activity, and
higher obesity rates may exacerbate the rising
prevalence of metabolic syndrome in women with
PCOS in Pakistan. Nevertheless, there is limited data
available from local studies regarding the presenting
features of metabolic syndrome amongst these
patients, especially in people residing in interior
Sindh. Thus, the aim of this study was to evaluate the
occurrence of MetS and its clinical characteristics in
women with PCOS presenting at a tertiary care
hospital in Larkana. The results of this study may
assist in stratifying patients with higher risk and
implementing prevention measures to mitigate future
metabolic and cardiovascular complications.

Using the World Health Organization (WHO) sample
size calculator, a sample size of 200 females was
calculated wusing the proportion of metabolic
syndrome in PCOS women from a previous local
study done in Pakistan (7), taking frequency as 46.4%,
with a confidence level of 95% and margin of error as
7%. Inclusion criteria included PCOS-diagnosed
females aged 16—40 years (operational definition) who
were willing to participate in the study, recruited
through a non-probability, consecutive sampling
methodology.

Polycystic ovarian syndrome was defined based on
any two of the following: oligo/anovulation,
hyperandrogenism, and/or ultrasound evidence for
>12 follicles per ovary measuring 2-9 mm in diameter
and/or ovarian volume >10mL. Metabolic syndrome
was defined as having three or more of: (1) excessive
abdominal obesity with female waist circumference
>80 cm according to the WHO standards for Asian
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women,; (2) elevated blood pressure, ti ‘hypertension’
identified 130 mmHg systolic or 85 mmHg
diastolicro; (3) fasting plasma glucose >100
mg/dl(previously diagnosed T2DM);(4)) reduced
levels of high-density lipoprotein cholesterol 150
mg/dLaccording to American Heart
Association/National Heart, Lung, and Blood
Institute criteria. Patients with abnormal liver
function tests (ALT or AST >40 IU) in females,
history of hepatitis B or C infection, renal dysfunction
(creatinine >1.8 mg/dl or dialysis), previously
diagnosed metabolic syndrome and patients receiving
medications for the treatment of metabolic syndrome
were excluded from this study.

Data Collection

A predesigned, pretested pro forma was used for data
collection. Age, marital status, parity, duration of
PCOS, body mass index (BMI), education,
occupation, lifestyle pattern, dietary pattern,
residence, and socioeconomic status were recorded as
baseline demographic and clinical variables. The
height was assessed without shoes with a stadiometer,
and body weight was taken in kg, using a bathroom-
calibrated weighing scale with participants wearing
light clothing. BMI was obtained by dividing weight
in kilograms by height in meters squared.

All clinical evaluations for metabolic syndrome were
performed in accordance with the standard hospital
protocols. We used a non-elastic measuring tape to
measure waist circumference over this area between
the lower margin of the last palpable rib and the upper

RESULTS

border of the iliac crest. Blood pressure was
determined with a standardized sphygmomanometer
after an adequate rest. Fasting blood samples were
collected to measure plasma glucose, triglycerides,
and HDL cholesterol. Metabolic syndrome was
diagnosed according to standard operational
definitions. All assessments and data-collection
procedures were conducted by the principal
investigator under supervision to maintain uniformity
and reduce observer bias.

Data Analysis

The statistical analyses were carried out using IBM
SPSS Statistics version 26.0 (SPSS Inc., Chicago, IL,
USA). Quantitative variables were evaluated for
normality through the Shapiro-Wilk test. Quantitative
variables, including age, duration of PCOS, and BMI,
were reported as mean * standard deviation or
median with interquartile range, depending on the
data distribution. The qualitative variables such as
marital status, parity, education, occupation, lifestyle,
dietary pattern, residence, and metabolic syndrome
were expressed in terms of frequency and percentages.
Assessment of metabolic syndrome in relation to
variables. Stratification was done for age, BMI,
duration of PCOS, marital status, parity, education,
occupation, lifestyle, dietary pattern, residence, and
socioeconomic status with metabolic syndrome.
Inferential analysis was conducted using the Chi-
square test or Fisher’s exact test, as needed. Statistical
significance was defined as a p-value <0.05 or less.

A total of 200 women diagnosed with polycystic ovarian syndrome (PCOS) were included in this study. The mean
age of the participants was 27.8 * 5.6 years, while the mean duration of PCOS was 3.9 £ 2.1 years. Most participants
were aged 21-30 and from urban areas. The majority of women were married and led sedentary lifestyles. The mean
body mass index (BMI) of the study population was 29.3 = 5.1 kg/m?. Table 1.

Table 1: Baseline demographic and clinical characteristics of study participants (n=200)

Baseline and demographic parameters Frequency (%) / Mean + SD
Age (years) 27.8+5.6
16-20 years 34 (17.0%)
21-30 years 118 (59.0%)
31-40 years 48 (24.0%)
Duration of PCOS (years) 39+2.1
<2 years 52 (26.0%)
2-5 years 101 (50.5%)
>5 years 47 (23.5%)
Residence
Urban 121 (60.5%)
Rural 52 (26.0%)
Semi-urban 27 (13.5%)
BMI (kg/m?) 29.3+5.1
Normal weight 39 (19.5%)
Overweight 86 (43.0%)
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Obese 75 (37.5%)
Marital status
Married 132 (66.0%)
Unmarried 61 (30.5%)
Separated 7 (3.5%)
Lifestyle
Active 48 (24.0%)
Sedentary 126 (63.0%)
Sports 26 (13.0%)

BMI = Body mass index

The most frequently observed clinical presentation of metabolic syndrome among women with PCOS was central
obesity, followed by low HDL cholesterol, hypertriglyceridemia, hypertension, and elevated fasting plasma glucose.
Metabolic syndrome was identified in 89 (44.5%) women with PCOS according to predefined operational criteria.
Table 2.

Table 2: Clinical presentation of metabolic syndrome among women with PCOS (n=200)

Parameters Frequency (%)
Central obesity (waist circumference >80 cm) 148 (74.0%)
Low HDL cholesterol (<50 mg/dl) 96 (48.0%)
Triglycerides >150 mg/dl 81 (40.5%)
Blood pressure >130/85 mmHg 57 (28.5%)
Fasting plasma glucose >100 mg/dl 49 (24.5%)
Metabolic syndrome present 89 (44.5%)
Metabolic syndrome absent 111 (55.5%)

Metabolic syndrome was present in 89 (44.5%) women, whereas 111 (55.5%) women did not fulfill the diagnostic
criteria for metabolic syndrome. Figure 1.
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Figure 1 illustrates the frequency of metabolic syndrome among women diagnosed with PCOS.

Stratification analysis demonstrated that metabolic syndrome was more frequently observed among women aged
above 30 years, obese participants, married women, and those with a sedentary lifestyle. Urban residence and
prolonged duration of PCOS were also associated with relatively higher frequencies of metabolic syndrome. Table
3.
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Table 3: Association of metabolic syndrome with demographic and clinical characteristics (n=200)

Parameters Metabolic Syndrome n (%) | No Metabolic Syndrome n (%) p-value
Age 16-20 years 9 (26.5%) 25 (73.5%) 0.031*
Age 21-30 years 49 (41.5%) 69 (58.5%)

Age 31-40 years 31 (64.6%) 17 (35.4%)

Urban residence 61 (50.4%) 60 (49.6%) 0.042*
Rural residence 17 (32.7%) 35 (67.3%)

Semi-urban residence 11 (40.7%) 16 (59.3%)

Obese BMI category 49 (65.3%) 26 (34.7%) <0.001*
Sedentary lifestyle 69 (54.8%) 57 (45.2%) 0.008*
Duration of PCOS >5 years 29 (61.7%) 18 (38.3%) 0.017*
Married women 67 (50.8%) 65 (49.2%) 0.049*

*p-value <0.05 was considered statistically significant

DISCUSSION

The main objective of the present study was to assess
the prevalence and clinical features of metabolic
syndrome in women with polycystic ovarian
syndrome (PCOS). Metabolic syndrome was seen to
be 44.5% in women with PCOS, reflecting the
enormous metabolic distress among reproductive-
aged females suffering from this common and
distressing endocrine disorder. The findings are also
in agreement with the study of Anjum et al., reported
by Hallajzadeh J and colleagues from Karachi,
Pakistan (7) and Iran (8), showing metabolic
syndrome was prevalent in 46.4% of women with
PCOS. Furthermore, studies from other parts of the
world reported similar prevalence rates, ranging from
40% to 50% (9, 10). In contrast, Hudecova et al.
reported a relatively lower prevalence of 23.8% from
Sweden (11). The reason behind our finding of a
higher percentage in developing countries is probably
increasing obesity and sedentary lifestyle,
unwholesome dietary habits, genetic factors of family
history, and vagueness in diagnosing PCOS with
thickness. Variations in ethnicity, lifestyle habits,
socioeconomic factors, and diagnostic criteria can
also account for differences in prevalence across
populations.

The mean age of the individuals in the current study
was 27.8 * 5.6 years, and metabolic syndrome was
significantly more prevalent in females aged 31-40
years. Similar observations have been reported in
other countries, where an increase in insulin resistance
documented in girls with PCOS has been described
during maturation, together with worsening obesity
status and cardiovascular risk factors (12, 13). We
have shown that metabolic complications from
biochemical hyperandrogenism increase progressively
with age and are directly related to the duration of
sustained hyperinsulinemia, androgen excess, or both
in studies of adult women from both China (14) and
Europe (15). Our higher prevalence of older women is
likely related to longer disease duration and late
lifestyle change.

The most frequent clinical presentation found in this
study was obesity, which was present in 74.0% of
women, and obese women had a higher frequency of
metabolic syndrome. These findings have also been
observed in Pakistani and various other studies done
outside Pakistan. Anjum et al. Demou et al showed
that >80% of the women had obesity, and Steiwiet, in
a recent study from Iraq, also reported this result in
patients with metabolic syndrome and PCOS (16).
This is due to the association of obesity with insulin
resistance, chronic inflammation, endothelial
dysfunction, and disturbed lipid metabolism, which
can lead to an elevated risk for metabolic syndrome.
The higher-than-expected rate of obesity in our
population may be reflective of changing dietary
habits, decreased physical activity, and urbanization
within the Pakistani community.

The second major clinical presentation shown in this
study was dyslipidemia. Among women, 48.0% had
low HDL, and 40.5% had elevated triglycerides.
Similar results have been noted in other research done
in Pakistan, India, and Iran. Insulin resistance is a key
factor in lipid derangements, as it stimulates hepatic
secretion of triglyceride-rich lipoproteins and
decreases HDL-cholesterol levels. These lipid
derangements increase the long-term risk of
atherosclerosis and cardiovascular disease in PCOS
women (17, 18).

Notably, hypertension and impaired fasting glucose
were also prevalent in the present study. Hypertension
was present in 28.5% of participants, and raised
fasting plasma glucose was found in 24.5% of women.
Similar results from South Asia and the Middle East.
The pathophysiological mechanism might be insulin
resistance, obesity, sympathetic nervous system
overactivity, and endothelial dysfunction related to
PCOS. The high incidence of glucose intolerance and
hypertension once again highlights the importance of
early metabolic screening in those with diagnoses of
PCOS (19).

Metabolic syndrome was strongly associated with a
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sedentary lifestyle, long duration of PCOS, urban area
residents, and being married. In previous studies,
physical inactivity and urbanization have been
associated with increased obesity and metabolic
disorders (20). This sedentary behavior, coupled with
calorie-dense diets that urban women are more likely
to adopt, may exacerbate metabolic outcomes.
Similarly, women who experience a longer duration
of PCOS suffer from prolonged metabolic and
hormonal derangements, rendering them susceptible
to metabolic syndrome over time (21).

Limitations of the present study. The results cannot be
generalized to the whole population because it is a
single-center cross-sectional study. A further
limitation of external validity is the small sample size
and the use of non-probability sampling techniques.
This was also an observational study, and therefore,
causal relations between PCOS and the metabolic
syndrome cannot be inferred. The authors
recommend larger, longitudinal, multicenter studies
to appropriately assess metabolic complications
among PCOS women.

CONCLUSION

Out of 150 women with polycystic ovarian syndrome,
metabolic syndrome was found in the highest number,
and obesity was the most common clinical
presentation, followed by dyslipidemia, hypertension,
and impaired fasting glucose. Metabolic syndrome
was significantly associated with older age, obesity,
sedentary activity, urban residential area, and late
initiation of PCOS (Dn/Th). The practical
implication of this review is that early screening and
lifestyle modification strategies are required in order
to decrease the wider significance of metabolic and
cardiovascular complications for women with PCOS
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