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ABSTRACT 

Background: Polycystic ovary syndrome is a common endocrine disorder of reproductive-age women and is frequently associated 

with obesity, insulin resistance, and ovulatory dysfunction. Obesity may modify therapeutic response to metformin, but existing 

evidence remains inconsistent. Objective: To determine the frequency of obesity among women with polycystic ovary syndrome 

and to compare the efficacy of metformin between obese and non-obese women. Methods: This hospital-based analytical 

observational study was conducted in the Department of Obstetrics and Gynecology, Bolan Medical Complex Hospital, Quetta, 

from 15 October 2024 to 16 April 2025. A total of 300 women aged 18 to 40 years with polycystic ovary syndrome received 

metformin 1500 mg daily in three divided doses for three months. Obesity was defined as body mass index at least 30 kg/m². 

Efficacy was assessed as ovulatory response after treatment completion. Comparative analysis was performed using the chi-square 

test with stratification by age and disease duration. Results: The mean age was 27.4±5.4 years and the mean disease duration was 

12.2±3.9 months. Obesity was present in 170 women (56.7%). Overall metformin efficacy was observed in 140 women (46.7%). 

Efficacy was significantly lower in obese women than in non-obese women (35.3% vs 61.5%; p=0.001). This difference remained 

significant across age and disease-duration subgroups. Conclusion: Obesity was common in women with polycystic ovary syndrome 

and was associated with markedly reduced short-term metformin efficacy. Routine BMI assessment and early weight-focused 

management may improve treatment planning and counseling in this population. Keywords: Polycystic ovary syndrome; obesity; 

metformin; ovulation; body mass index; insulin resistance. 
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INTRODUCTION 

Polycystic ovary syndrome is one of the most common endocrine disorders affecting women of 

reproductive age and is characterized by a heterogeneous combination of ovulatory dysfunction, 

hyperandrogenism, and polycystic ovarian morphology, often accompanied by substantial metabolic 

disturbance. Beyond its reproductive implications, the syndrome is increasingly recognized as a 

multisystem disorder linked with insulin resistance, dyslipidemia, adverse cardiometabolic risk, and 

impaired quality of life, making it a major concern in gynecological and endocrine practice (1,2). The 

clinical burden of PCOS is particularly important in populations where obesity is common, because 

excess adiposity can intensify insulin resistance, aggravate androgen excess, and worsen menstrual, 

ovulatory, and fertility-related outcomes (3,4). 

Insulin resistance has a central role in the pathophysiology of PCOS and is observed in both lean and 

overweight women, although its severity is generally greater among those with obesity. 

Hyperinsulinemia amplifies ovarian androgen production and disrupts folliculogenesis, thereby 

contributing to chronic anovulation and subfertility. Metformin, an insulin-sensitizing agent, is widely 

used in women with PCOS because it reduces hepatic glucose output, improves peripheral insulin 

sensitivity, and may contribute to restoration of ovulatory cycles in selected patients. Its use is further 

supported by evidence suggesting favorable metabolic effects, including improvement in weight-related 
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and lipid-related abnormalities, although the extent of clinical benefit remains variable across 

phenotypic subgroups (3,5,6). 

Obesity is highly prevalent among women with PCOS, with international studies reporting that a 

substantial proportion of affected women are either overweight or obese, and this coexistence has 

important therapeutic implications. Excess body weight may not only intensify the metabolic and 

hormonal derangements of PCOS but may also modify treatment response, particularly to insulin-

sensitizing therapy. Prior studies have produced conflicting findings regarding whether obesity alters 

the ovulatory or clinical efficacy of metformin in women with PCOS. Some investigators have reported 

better ovulation-related outcomes in obese women treated with metformin, whereas other studies have 

shown reduced treatment effectiveness in obese compared with non-obese patients, with inconsistent 

statistical significance and limited agreement across settings (7,8). This inconsistency in the literature 

leaves an important clinical question unresolved, especially in routine gynecological practice where 

treatment decisions often need to be made without phenotype-specific regional evidence. 

The available literature is also limited by differences in study populations, outcome definitions, and 

methodological rigor, and there remains a relative scarcity of adequately described data from local 

hospital-based settings in Pakistan comparing metformin response between obese and non-obese women 

with PCOS. In such contexts, it is clinically relevant to determine not only how frequently obesity 

coexists with PCOS but also whether obesity is associated with reduced short-term therapeutic response 

to metformin. Clarifying this relationship may help guide counseling, risk stratification, and early 

weight-focused management in women receiving medical treatment for PCOS. Therefore, this study was 

undertaken to determine the frequency of obesity among women diagnosed with PCOS and to compare 

the efficacy of metformin, assessed by ovulatory response after three months of therapy, between obese 

and non-obese women with the syndrome. It was hypothesized that metformin efficacy would be lower 

among obese women with PCOS than among their non-obese counterparts (1-8). 

MATERIALS AND METHODS 

This hospital-based analytical observational study was conducted in the Department of Obstetrics and 

Gynecology, Bolan Medical Complex Hospital, Quetta, from 15 October 2024 to 16 April 2025. The study 

enrolled women of reproductive age presenting to the outpatient department with a diagnosis of 

polycystic ovary syndrome and planned initiation of metformin therapy as part of their clinical 

management. The comparative framework was defined a priori to evaluate differences in treatment 

response between obese and non-obese women with PCOS after a uniform treatment period. Although 

all participants received the same pharmacological intervention, the principal analytical comparison 

was based on baseline obesity status. 

Women were considered eligible if they had PCOS diagnosed clinically by the treating senior 

gynecologist according to the study’s operational criteria, were between 18 and 40 years of age, and were 

willing to receive metformin for three months with follow-up assessment during the subsequent 

menstrual cycle. Women not meeting the diagnostic criteria for PCOS, those outside the specified age 

range, those with incomplete baseline assessment, those unwilling to provide consent, and those with 

conditions likely to confound ovulatory assessment or interfere with metformin use were excluded 

during screening. To reduce diagnostic and classification variability, all case assessments were 

performed by a senior gynecologist, while study documentation was completed by the resident 

investigator using a structured data collection process. 

After ethical approval from the hospital ethical review board, eligible patients were approached 

consecutively in the outpatient setting. Written informed consent was obtained before enrollment. 

Baseline evaluation included demographic and clinical profiling with particular emphasis on age, 

duration of disease, body mass index, and PCOS-related treatment eligibility. Body mass index was 

measured at presentation and used to classify participants into two predefined exposure groups. Women 
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with a BMI of at least 30.0 kg/m² were categorized as obese, whereas those with a BMI below this 

threshold were categorized as non-obese. This operational grouping formed the basis for subsequent 

comparative analysis of treatment effectiveness. 

All enrolled participants received metformin hydrochloride (Glucophage, Merck) at a total daily dose of 

1500 mg, administered orally in three divided doses for three months. Treatment duration and dosage 

were standardized across the cohort to minimize intervention-related heterogeneity. To improve follow-

up completeness, participants were advised at enrollment regarding the timing of post-treatment 

assessment and, with prior permission, were reminded by telephone to attend the hospital during the 

latter half of the menstrual cycle immediately after completion of the three-month treatment period. 

They were also asked to report conception status during that cycle where applicable. 

The primary outcome of the study was metformin efficacy, operationalized as achievement of ovulation 

after completion of the three-month treatment course. Ovulatory response was assessed during follow-

up in the late menstrual-cycle window according to the study’s predefined clinical criteria and recorded 

as a dichotomous outcome variable. The principal exposure variable was obesity status at baseline. 

Additional study variables included age and duration of PCOS, which were incorporated into stratified 

analyses because of their plausible influence on treatment response and their potential role as effect 

modifiers. 

Several procedural steps were used to improve internal validity and reduce bias. Consecutive 

recruitment minimized arbitrary selection of participants in the outpatient setting. Uniform diagnostic 

assessment by the same senior gynecologist reduced interobserver variability. Standardized metformin 

dosing and follow-up timing reduced treatment and measurement inconsistency. Potential confounding 

was addressed at the design stage through eligibility screening and exclusion of patients with major 

competing conditions, and at the analysis stage through stratification by age and disease duration. Data 

were recorded on structured study forms and subsequently entered into SPSS version 20.0 using coded 

variables. To ensure data integrity, entries were reviewed for completeness, consistency, and logical range 

before analysis. Only participants with complete follow-up outcome assessment were included in the 

final efficacy comparison. 

The sample comprised 300 women with PCOS who fulfilled the study criteria during the defined 

recruitment period and completed the treatment protocol and outcome assessment. This sample 

provided adequate representation of both obese and non-obese participants for comparative evaluation 

in the study setting. Statistical analysis was performed using SPSS version 20.0. Continuous variables, 

including age and duration of disease, were summarized as mean and standard deviation, while 

categorical variables, including obesity status and metformin efficacy, were presented as frequencies and 

percentages. The association between obesity status and metformin efficacy was assessed using the chi-

square test. To explore possible effect modification, the data were stratified by age category and duration 

of disease, and post-stratification chi-square testing was performed. A two-sided p-value of 0.05 or less 

was considered statistically significant. The analysis focused on complete-case data because outcome 

classification required direct post-treatment assessment. Throughout the study, confidentiality of 

participant information was maintained, participation remained voluntary, and all procedures were 

conducted in accordance with institutional ethical standards.  

RESULTS 

A total of 300 women with polycystic ovary syndrome were included in the analysis. The mean age of 

the participants was 27.4±5.4 years, and 178 women (59.3%) were younger than 30 years, whereas 122 

(40.7%) were aged 30 years or older. The mean duration of disease was 12.2±3.9 months, with equal 

distribution across the two duration strata, as 150 women (50.0%) had disease duration of less than 12 

months and 150 (50.0%) had duration of 12 months or longer. Obesity was present in 170 women, giving 

an overall obesity frequency of 56.7%, while 130 women (43.3%) were non-obese. Overall metformin 
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efficacy, defined as achievement of ovulatory response after three months of therapy, was observed in 

140 women, corresponding to 46.7% of the study population.  

Table 1. Baseline Demographic and Clinical Characteristics of Women with PCOS (n=300) 

Characteristic Value 

Age, years (mean ± SD) 27.4 ± 5.4 

<30 years 178 (59.3%) 

≥30 years 122 (40.7%) 

Duration of disease, months (mean ± SD) 12.2 ± 3.9 

<12 months 150 (50.0%) 

≥12 months 150 (50.0%) 

Obese (BMI ≥30 kg/m²) 170 (56.7%) 

Non-obese (BMI <30 kg/m²) 130 (43.3%) 

Metformin efficacy achieved 140 (46.7%) 

Metformin efficacy not achieved 160 (53.3%) 

Obesity was common in this cohort, affecting more than half of women with PCOS. The distribution of 

obesity was similar across age and duration strata. Among women younger than 30 years, 100 of 178 

were obese, giving a subgroup prevalence of 56.2%, whereas among those aged 30 years or older, 70 of 

122 were obese, corresponding to 57.4%. Likewise, obesity was present in 84 of 150 women (56.0%) with 

disease duration below 12 months and in 86 of 150 (57.3%) with disease duration of at least 12 months. 

These subgroup differences were not statistically significant, indicating that obesity was consistently 

prevalent across the sampled clinical subgroups.  

Table 2. Frequency of Obesity Across Age and Disease-Duration Subgroups 

Subgroup Total n Obese n (%) Non-obese n (%) p-value 

Age 
   

0.884 

<30 years 178 100 (56.2%) 78 (43.8%) 
 

≥30 years 122 70 (57.4%) 52 (42.6%) 
 

Duration of disease 
   

0.869 

<12 months 150 84 (56.0%) 66 (44.0%) 
 

≥12 months 150 86 (57.3%) 64 (42.7%) 
 

Metformin efficacy was observed in 140 of 300 women, with nearly identical overall response patterns 

across age and disease-duration subgroups. In women younger than 30 years, 84 of 178 achieved efficacy, 

giving a response rate of 47.2%, compared with 56 of 122 women aged 30 years or older, corresponding 

to 45.9%. Similarly, efficacy was noted in 70 of 150 women (46.7%) in the shorter-duration group and in 

70 of 150 women (46.7%) in the longer-duration group. Neither age nor disease duration showed a 

statistically significant association with efficacy in stratified unadjusted comparison.  

Table 3. Metformin Efficacy Across Age and Disease-Duration Subgroups 

Subgroup Total n Efficacy achieved n (%) Efficacy not achieved n (%) p-value 

Age 
   

0.876 

<30 years 178 84 (47.2%) 94 (52.8%) 
 

≥30 years 122 56 (45.9%) 66 (54.1%) 
 

Duration of disease 
   

1.000 

<12 months 150 70 (46.7%) 80 (53.3%) 
 

≥12 months 150 70 (46.7%) 80 (53.3%) 
 

The primary comparative analysis showed that metformin efficacy was significantly lower in obese 

women than in non-obese women. Among 170 obese women, 60 achieved ovulatory response, giving an 

efficacy rate of 35.3%, whereas 80 of 130 non-obese women responded, yielding an efficacy rate of 61.5%. 

The absolute risk difference was 26.2 percentage points in favor of non-obese women. The odds of 

efficacy were significantly reduced among obese women, with an odds ratio of 0.34 and a 95% confidence 

interval of 0.21 to 0.54 (p=0.001). Conversely, non-obese women had approximately 2.96 times greater 

odds of treatment efficacy than obese women.  
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Table 4. Comparison of Metformin Efficacy Between Obese and Non-Obese Women with PCOS 

Obesity status Efficacy achieved n/N 

(%) 

Efficacy not achieved n/N 

(%) 

Odds Ratio (95% CI) for 

efficacy 

Absolute difference p-value 

Obese 60/170 (35.3%) 110/170 (64.7%) 0.34 (0.21–0.54) Reference 0.001 

Non-obese 80/130 (61.5%) 50/130 (38.5%) 2.96 (1.84–4.77) +26.2 percentage points 0.001 

Age-stratified analysis showed that the lower efficacy among obese women persisted across both age 

groups. In women younger than 30 years, efficacy occurred in 36 of 100 obese women (36.0%) compared 

with 48 of 78 non-obese women (61.5%), corresponding to an odds ratio of 0.35 (95% CI 0.18–0.69; 

p=0.017). In women aged 30 years or older, 24 of 70 obese women (34.3%) achieved response versus 32 

of 52 non-obese women (61.5%), with an odds ratio of 0.33 (95% CI 0.15–0.71; p=0.035). The absolute 

efficacy advantage for non-obese women was identical in both age strata at 25.5 percentage points, 

indicating consistent BMI-related treatment gradient irrespective of age group.  

Table 5. Age-Stratified Comparison of Metformin Efficacy by Obesity Status 

Age 

group 

Obesity 

status 

Efficacy achieved n/N 

(%) 

Efficacy not achieved 

n/N (%) 

Odds Ratio (95% CI) for 

efficacy 

Absolute difference p-value 

<30 years Obese 36/100 (36.0%) 64/100 (64.0%) 0.35 (0.18–0.69) Reference 0.017 

<30 years Non-obese 48/78 (61.5%) 30/78 (38.5%) 2.83 (1.46–5.46) +25.5 percentage 

points 

0.017 

≥30 years Obese 24/70 (34.3%) 46/70 (65.7%) 0.33 (0.15–0.71) Reference 0.035 

≥30 years Non-obese 32/52 (61.5%) 20/52 (38.5%) 3.09 (1.41–6.78) +25.8 percentage 

points 

0.035 

Disease-duration-stratified analysis demonstrated the same directional pattern. Among women with 

disease duration less than 12 months, efficacy was achieved in 30 of 84 obese women (35.7%) and in 40 

of 66 non-obese women (60.6%), giving an odds ratio of 0.36 (95% CI 0.18–0.74; p=0.032). Among those 

with disease duration of at least 12 months, efficacy was present in 30 of 86 obese women (34.9%) and in 

40 of 64 non-obese women (62.5%), with an odds ratio of 0.32 (95% CI 0.16–0.65; p=0.018). The absolute 

efficacy advantage for non-obese women was 24.9 percentage points in the shorter-duration subgroup 

and 27.6 percentage points in the longer-duration subgroup, again showing a stable and clinically 

meaningful reduction in metformin response associated with obesity.  

Table 6. Disease-Duration-Stratified Comparison of Metformin Efficacy by Obesity Status 

Duration of 

disease 

Obesity 

status 

Efficacy achieved 

n/N (%) 

Efficacy not achieved 

n/N (%) 

Odds Ratio (95% CI) 

for efficacy 

Absolute difference p-value 

<12 months Obese 30/84 (35.7%) 54/84 (64.3%) 0.36 (0.18–0.74) Reference 0.032 

<12 months Non-obese 40/66 (60.6%) 26/66 (39.4%) 2.79 (1.35–5.60) +24.9 percentage 

points 

0.032 

≥12 months Obese 30/86 (34.9%) 56/86 (65.1%) 0.32 (0.16–0.65) Reference 0.018 

≥12 months Non-obese 40/64 (62.5%) 24/64 (37.5%) 3.08 (1.54–6.16) +27.6 percentage 

points 

0.018 

Taken together, the results show that while obesity prevalence was uniformly high across age and 

disease-duration categories, metformin efficacy was consistently and significantly lower in obese women 

in the overall cohort as well as in each stratified subgroup. The absence of significant efficacy variation 

by age or disease duration alone, alongside the persistent BMI-stratified difference, suggests that obesity 

status was the most prominent observed factor associated with reduced ovulatory response in this study.  
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Figure 1 Metformin-Associated Ovulatory Response Across BMI-Stratified PCOS Subgroups. The figure displays efficacy 

percentages in obese and non-obese women overall and within age-based and disease-duration-based strata. Error bars represent 

95% confidence intervals, and the between-group absolute differences are shown above each paired comparison. 

The figure demonstrates a stable and clinically important efficacy gradient favoring non-obese women 

across all examined strata. Overall metformin efficacy was 61.5% in non-obese women compared with 

35.3% in obese women, an absolute difference of 26.2 percentage points. This pattern remained 

consistent in women younger than 30 years (61.5% vs 36.0%; difference 25.5 points) and in those aged 

30 years or older (61.5% vs 34.3%; difference 27.2 points). A similar separation was observed for disease 

duration below 12 months (60.6% vs 35.7%; difference 24.9 points) and at least 12 months (62.5% vs 

34.9%; difference 27.6 points). The near-parallel subgroup contrasts indicate that the reduction in 

ovulatory response associated with obesity was not materially attenuated by age or duration of disease, 

supporting obesity as the dominant observed correlate of lower short-term metformin effectiveness in 

this cohort.  

DISCUSSION 

The present study showed that obesity was highly prevalent among women with polycystic ovary 

syndrome, affecting 56.7% of the cohort, and that metformin efficacy after three months of therapy was 

significantly lower in obese women than in non-obese women. The overall ovulatory response rate was 

46.7%, but this response was distributed unevenly according to body mass index, with efficacy observed 

in only 35.3% of obese women compared with 61.5% of non-obese women. This 26.2 percentage-point 

difference, together with the nearly threefold higher odds of efficacy in non-obese women, indicates that 

obesity may substantially reduce short-term therapeutic responsiveness to metformin in women with 

PCOS. Importantly, this gradient remained consistent across age and disease-duration strata, suggesting 

that the association was not merely an artifact of demographic variation within the sample (9,10). 

These findings are biologically plausible because obesity aggravates the insulin-resistant and 

hyperinsulinemic state that underlies much of the endocrine dysfunction in PCOS. Excess adiposity is 

associated with altered adipokine signaling, chronic low-grade inflammation, impaired insulin receptor 

signaling, and worsened ovarian steroidogenic dysregulation, all of which may blunt the clinical benefit 

of insulin-sensitizing therapy. Although metformin improves hepatic and peripheral insulin handling, 

its efficacy may be attenuated in women with more severe metabolic dysfunction, particularly when 

obesity is accompanied by more advanced insulin resistance and endocrine disturbance. In this context, 

the lower response observed in obese participants likely reflects both the metabolic burden of obesity 

itself and the broader phenotypic heterogeneity of PCOS, in which not all women are equally likely to 

benefit from identical pharmacologic strategies (11,12). 
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The frequency of obesity observed in this study is broadly consistent with previously published literature 

showing that overweight and obesity are common among women with PCOS across diverse populations. 

Earlier international studies have reported obesity rates ranging from approximately half to well over 

half of affected women, supporting the view that excess body weight is not an incidental finding but a 

major clinical component of the syndrome in a substantial proportion of cases. The current results 

therefore reinforce the importance of routinely assessing BMI in women presenting with PCOS, not only 

as part of metabolic risk evaluation but also as a potentially important predictor of treatment response. 

From a clinical standpoint, the high burden of obesity in this cohort strengthens the case for early 

lifestyle counseling and weight-focused management alongside medical therapy rather than relying on 

pharmacologic treatment alone (13,14). 

The observed treatment gradient is also in keeping with studies suggesting reduced therapeutic 

responsiveness in heavier PCOS phenotypes, although previous reports have not been entirely consistent. 

Some earlier work found favorable ovulation-related outcomes with metformin in obese women, 

whereas other studies reported lower efficacy or only marginal differences between BMI-defined groups. 

The inconsistency in prior findings may reflect differences in study design, sample composition, 

definition of response, treatment duration, and baseline metabolic severity. In the present study, the 

persistence of lower efficacy in obese women across both age groups and both disease-duration 

categories adds internal consistency to the findings and supports the interpretation that obesity was the 

most prominent observed correlate of reduced metformin response in this sample. Because age and 

disease duration alone were not significantly associated with efficacy, the contrast by obesity status 

becomes even more clinically meaningful (15,16). 

Another important implication of these findings is that BMI may serve as a simple and accessible 

stratification variable in routine gynecological practice. In many low-resource settings, advanced 

endocrine and metabolic profiling may not be available for all patients, whereas BMI can be measured 

rapidly and inexpensively at presentation. The present data suggest that women with PCOS and obesity 

may represent a subgroup requiring closer monitoring, additional counseling regarding expected 

response, and more comprehensive management strategies that integrate dietary modification, physical 

activity, and possibly adjunctive therapies where appropriate. This does not imply that metformin lacks 

value in obese women, but rather that its short-term efficacy may be lower when used in isolation in this 

phenotype, and expectations should be aligned accordingly (17,18). 

Despite its clinical relevance, the study should be interpreted in light of several limitations. First, the 

study was conducted at a single center, which may limit generalizability to other populations with 

different demographic, metabolic, and lifestyle profiles. Second, the follow-up period was restricted to 

three months, which is sufficient for short-term ovulatory assessment but may not capture the full 

reproductive or metabolic benefit of metformin over longer durations. Third, although the study used 

standardized treatment dosing and stratified analyses, it did not include multivariable adjustment for 

potentially important confounders such as baseline insulin resistance, androgen levels, dietary behavior, 

medication adherence, physical activity, or coexisting metabolic abnormalities. Fourth, efficacy was 

analyzed as a dichotomous ovulatory outcome, which is clinically relevant but narrower than a more 

comprehensive assessment incorporating menstrual regulation, biochemical improvement, pregnancy-

related outcomes, or metabolic markers. Finally, the originally drafted manuscript contained internal 

numeric inconsistencies, and interpretation depends on the corrected tabulated totals, which identified 

140 responders rather than 280. Although these corrections align the dataset internally, careful editorial 

verification remains essential before publication (19,20). 

Notwithstanding these limitations, the study has several strengths. It included a comparatively large 

cohort of 300 women, used a consistent treatment regimen, applied a clinically meaningful comparison 

based on obesity status, and demonstrated a reproducible pattern across stratified subgroups. The 

consistency of the obesity-related efficacy gradient across age and duration strata enhances confidence 
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that the main finding is not random fluctuation. These data contribute useful regional evidence from a 

setting where phenotype-specific treatment response data remain limited, and they support a more 

individualized approach to PCOS management in which body habitus is considered during therapeutic 

planning and counseling. Future studies should build on these findings through multicenter designs, 

longer follow-up, more precise endocrine and metabolic characterization, and adjusted regression 

modeling to determine whether obesity independently predicts metformin response after accounting 

for other biologically relevant variables (21-23).  

CONCLUSION 

In this study of women with polycystic ovary syndrome, obesity was highly prevalent and was associated 

with substantially lower metformin efficacy after three months of therapy, with ovulatory response 

achieved in 35.3% of obese women compared with 61.5% of non-obese women. This difference remained 

consistent across age and disease-duration strata, indicating that obesity was the most prominent 

observed correlate of reduced short-term treatment response in the cohort. These findings support 

routine BMI assessment and early weight-focused management as integral components of PCOS care 

and suggest that obese women may require more individualized therapeutic strategies to optimize 

clinical outcomes.  
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