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INTRODUCTION  
Polycystic ovary syndrome (PCOS) is widely recognized as one 
of the most common endocrine disorders affecting women of 
reproductive age and is a major cause of menstrual 
irregularities, anovulatory infertility, and clinical 
hyperandrogenism [1]. It is a heterogeneous condition 
characterized by hyperandrogenism, ovulatory dysfunction, 
and polycystic ovarian morphology, often accompanied by 
metabolic disturbances such as insulin resistance (IR) and 
obesity. Clinical manifestations frequently include menstrual 
disturbances, features of androgen excess, and increased body 
weight, reflecting the complex nature of the disorder [2]. 
Depending on the criteria applied, PCOS is considered the 
most prevalent endocrine disorder among women of 
reproductive age, affecting approximately 6–22% of women 
worldwide [3]. Current evidence suggests that its global 
prevalence ranges from 6 to 21%, varying according to 
diagnostic definitions [4-6]. During the reproductive years, the 
occurrence of PCOS is estimated to be around 6–10%, with 
some reports indicating that this prevalence may be even 
higher [7–10]. 

Insulin resistance is regarded as a central pathophysiological 
factor in PCOS. IR and compensatory hyperinsulinaemia (HI) 
play a crucial role in the underlying mechanisms of the 
disorder and contribute significantly to the development of 
hyperandrogenaemia and reproductive abnormalities through 
multiple pathways [11]. Furthermore, a large proportion of 
women with PCOS exhibit insulin resistance, which 
subsequently enhances androgen secretion while reducing sex 
hormone-binding globulin levels [12–15]. 
Insulin can directly stimulate ovarian theca cells and enhance 
luteinizing hormone (LH)-mediated androgen production, 
leading to elevated circulating androgen levels. Consequently, 
insulin resistance contributes to hyperandrogenism through 
several mechanisms, while androgen excess can further 
influence adipose tissue function, inflammatory processes, 
and lipid metabolism, thereby establishing a self-perpetuating 
cycle [16]. Additionally, insulin resistance leads to 
hyperinsulinemia, which promotes increased androgen 
production and ovarian dysfunction in women with PCOS [17]. 
At the same time, the hormonal and metabolic disturbances 
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ABSTRACT 
Background: Polycystic ovary syndrome (PCOS) is a common endocrine disorder in 
reproductive-aged women characterized by hyperandrogenism, ovulatory dysfunction, and 
insulin resistance. Insulin resistance and elevated androgen levels are closely interrelated in 
PCOS, though their association varies across populations. Objective: The aim of the study 
was to determine the association between insulin resistance and elevated androgen levels 
in patients with polycystic ovarian syndrome (PCOS). Methods & Materials: This cross-
sectional observational study was conducted at the Department of Obstetrics and 
Gynaecology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh, 
from January to December 2024, including 110 women with PCOS selected by purposive 
sampling. After excluding other endocrine disorders and hormonal therapy, BMI and fasting 
insulin, glucose, and testosterone were measured; insulin resistance was assessed using 
HOMA-IR and elevated androgens by laboratory reference ranges. Statistical analysis was 
performed with p < 0.05 considered significant. Results: The study included 110 women with 
PCOS, with most aged 21–30 years (61.8%) and a mean age of 26.5 ± 7.2 years. 
Overweight/obesity was present in 68.2% of participants. Insulin resistance and elevated 
androgen levels were observed in 65.5% and 70.9% of patients, respectively. A significant 
association was found between insulin resistance and elevated androgen levels (p < 0.001), 
with higher fasting insulin, HOMA-IR, and total testosterone in insulin-resistant patients (p < 
0.001). Conclusion: Insulin resistance is significantly associated with elevated androgen 
levels in women with polycystic ovarian syndrome, highlighting a strong interrelated 
metabolic–endocrine link in its pathophysiology. 
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characteristic of PCOS may further aggravate insulin 
resistance, reinforcing this cyclical relationship [18]. 
Although numerous studies have demonstrated a link 
between insulin resistance and androgen excess, the strength 
and consistency of this association vary depending on study 
design and population characteristics [19]. Local factors such as 
obesity patterns, dietary habits, and accessibility to healthcare 
services may also influence the observed relationship in real-
world settings. Therefore, conducting a dedicated cross-
sectional study in a clinically defined PCOS population is 
important to better understand the metabolic–reproductive 
interaction and to inform integrated management approaches 
[20]. 
Understanding the interplay between metabolic and 
endocrine abnormalities in polycystic ovary syndrome (PCOS) 
is essential for improving clinical management and reducing 
long-term complications. Insulin resistance and elevated 
androgen levels are key features of PCOS that contribute to 
reproductive dysfunction, metabolic disturbances, and 
increased risk of chronic diseases, yet their exact relationship 
remains variable across different populations and clinical 
settings. Moreover, variations in diagnostic criteria, 
biochemical markers, and population characteristics highlight 
the need for focused evaluation within specific clinical 
contexts. A clearer understanding of this association may aid 
in early identification of high-risk patients and support the 
development of targeted therapeutic strategies, including 
lifestyle modification and pharmacological interventions. 
Therefore, this study aims to determine the association 
between insulin resistance and elevated androgen levels in 
patients with PCOS. 
 
OBJECTIVE 
To determine the association between insulin resistance and 
elevated androgen levels in patients with polycystic ovarian 
syndrome (PCOS). 
 
METHODS & MATERIALS 
This cross-sectional observational study was conducted at the 
Department of Obstetrics and Gynaecology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh, from January to December 2024. A total of 110 
women diagnosed with polycystic ovarian syndrome (PCOS) 
were included in the study, selected according to predefined 
inclusion and exclusion criteria. Patients attending both 
outpatient and inpatient departments were enrolled to 
evaluate the association between insulin resistance and 
elevated androgen levels in PCOS. 

Participants were selected using a purposive sampling 
technique. The diagnosis of PCOS was established based on 
standard clinical, biochemical, and/or ultrasonographic 
criteria. Women of reproductive age with confirmed PCOS 
were included, while those with known endocrine disorders 
such as thyroid dysfunction, hyperprolactinemia, Cushing’s 
syndrome, diabetes mellitus, or those receiving hormonal 
therapy were excluded to avoid confounding effects on 
metabolic and hormonal parameters. 
Detailed demographic and clinical information, including age 
and relevant medical history, was collected using a structured 
questionnaire. Anthropometric measurements were obtained 
following standard procedures; height and weight were 
measured, and body mass index (BMI) was calculated as 
weight in kilograms divided by height in meters squared 
(kg/m²). Based on BMI values, participants were categorized 
into normal and overweight/obese groups for analysis. 
Fasting venous blood samples were collected after an 
overnight fast of at least 8–10 hours. Fasting insulin and 
fasting glucose levels were measured using standard 
laboratory methods. Insulin resistance was assessed using the 
Homeostatic Model Assessment for Insulin Resistance 
(HOMA-IR), calculated as fasting insulin (µIU/mL) × fasting 
glucose (mmol/L) / 22.5. A predetermined cutoff value was 
applied to classify participants into insulin resistance present 
and absent groups. Serum total testosterone levels were 
measured to evaluate androgen status, and participants were 
categorized as having elevated androgen levels or normal 
levels based on standard laboratory reference ranges. 
All data were checked for completeness, coded, and analyzed 
using appropriate statistical software. Continuous variables 
such as age and biochemical parameters were expressed as 
mean ± standard deviation, while categorical variables were 
presented as frequency and percentage. The association 
between insulin resistance and elevated androgen levels was 
analyzed using the chi-square test. Independent sample t-test 
was applied to compare mean biochemical parameters 
between insulin resistance groups. A p-value of less than 0.05 
was considered statistically significant. 
 
RESULTS 
Table I presents the age distribution of the study participants. 
The majority of patients were in the age group of 21–30 years, 
comprising 68 patients (61.8%). This was followed by 30 
patients (27.3%) in the >30 years age group, while 12 patients 
(10.9%) were aged ≤20 years. The overall mean age of the 
study population was 26.5 ± 7.2 years. 

 
Table I: Age Distribution of the Study Participants (n = 110) 

 
Age (years) Frequency (n) Percentage (%) 

≤20 12 10.9 
21–30 68 61.8 
>30 30 27.3 
Mean ± SD 26.5 ± 7.2 
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Figure I: Body Mass Index (BMI) Distribution of the Study Participants (n = 110) 
 

Figure I illustrates the BMI distribution of the study 
participants. A higher proportion of patients were found to be 
overweight or obese, accounting for 75 patients (68.2%), 
while 35 patients (31.8%) had normal BMI. 
Table II shows the prevalence of insulin resistance and 
elevated androgen levels among the study participants. 

Insulin resistance was present in 72 patients (65.5%), while 
38 patients (34.5%) were insulin resistance negative. Elevated 
androgen levels were observed in 78 patients (70.9%), 
whereas 32 patients (29.1%) had normal androgen levels. 

 
Table II: Prevalence of Insulin Resistance and Elevated Androgen Levels in the Study Population (n = 110) 

 
Variable Status Frequency (n) Percentage (%) 

Insulin Resistance 
Present 72 65.5 
Absent 38 34.5 

Elevated Androgen Levels 
Present 78 70.9 
Absent 32 29.1 

 
Table III demonstrates the association between insulin 
resistance and elevated androgen levels among PCOS patients. 
A significantly higher proportion of elevated androgen levels 
was observed in patients with insulin resistance (60/72, 

83.3%) compared to those without insulin resistance (18/38, 
47.4%). The association was statistically significant (p < 
0.001). 

 
Table III: Association Between Insulin Resistance and Elevated Androgen Levels in PCOS Patients (n = 110) 

 
Insulin Resistance Elevated Androgen Present Elevated Androgen Absent Total p-value 

Present 60 12 72 
<0.001 

Absent 18 20 38 
Total 78 32 110   

 
Table IV compares biochemical parameters between patients 
with and without insulin resistance. Fasting insulin, HOMA-IR, 
and total testosterone levels were significantly higher in 

patients with insulin resistance compared to those without 
insulin resistance. The differences were statistically 
significant for all parameters (p < 0.001). 

 
Table IV: Comparison of Biochemical Parameters According to Insulin Resistance Status (n = 110) 

 
Parameters Insulin Resistance Present (n=72) Mean±SD Insulin Resistance Absent (n=38) Mean±SD p-value 

Fasting insulin (µIU/mL) 18.6 ± 6.2 9.4 ± 3.1 <0.001 
HOMA-IR 4.8 ± 1.9 2.1 ± 0.8 <0.001 
Total testosterone (ng/dL) 62.5 ± 18.3 41.2 ± 12.6 <0.001 

 
DISCUSSION 
Polycystic ovarian syndrome (PCOS) is a common endocrine 
disorder among women of reproductive age and is frequently 
associated with a spectrum of reproductive and metabolic 
abnormalities, including insulin resistance and elevated 
androgen levels. Insulin resistance plays a central role in the 
pathophysiology of PCOS and contributes to increased ovarian 
androgen production, thereby exacerbating hormonal 
imbalance and clinical manifestations. The findings of this 
study demonstrate a high prevalence of both insulin 
resistance and elevated androgen levels, along with a 
significant association between these two factors. 
Furthermore, women with insulin resistance exhibited 

markedly higher levels of fasting insulin, HOMA-IR, and total 
testosterone, reflecting a pronounced metabolic–endocrine 
disturbance. These observations highlight the clinical 
importance of evaluating insulin resistance in PCOS patients, 
as it is closely linked with elevated androgen levels and may 
have important implications for early diagnosis, risk 
stratification, and targeted management. 
The age distribution of the study participants shows that the 
majority of PCOS patients were in the 21–30 years age group 
(61.8%), followed by those aged >30 years (27.3%) and ≤20 
years (10.9%), with a mean age of 26.5 ± 7.2 years. This 
pattern indicates that PCOS predominantly affects women in 
the young reproductive age group, particularly during their 
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twenties, which represents a critical period for reproductive 
health assessment and endocrine evaluation. Similar findings 
have been reported by Shukla et al., who described PCOS as 
the most common endocrine disorder among reproductive-
aged women, typically diagnosed in the 20s–30s, emphasizing 
its peak occurrence during early reproductive life [21]. 
Likewise, Sharma et al. observed a mean age of 19.8 ± 1.9 
years with most participants clustered between 18–25 years, 
further supporting the higher prevalence of PCOS among 
young adult females [22]. The consistency of these findings 
across studies suggests that PCOS is predominantly identified 
during early reproductive years, which may be attributed to 
the onset of menstrual irregularities, infertility concerns, and 
clinical manifestations of elevated androgen levels that 
prompt earlier medical evaluation in this age group. 
A higher proportion of the study participants were found to be 
overweight or obese (68.2%), while only 31.8% had a normal 
BMI, indicating that increased body weight is a common 
characteristic among women with PCOS in the present cohort. 
This pattern reflects the well-established association between 
polycystic ovarian syndrome and increased BMI, where excess 
adiposity is frequently observed alongside metabolic and 
endocrine disturbances. A similar observation was reported 
by Sam et al., who noted that the prevalence of overweight 
and obesity among women with PCOS may be as high as 80% 
in some populations, particularly in Western cohorts [23]. The 
comparatively high proportion of overweight/obese 
individuals in the current study therefore aligns closely with 
existing evidence, reinforcing the concept that PCOS is 
strongly associated with increased body mass index and that 
obesity represents a frequent clinical phenotype in affected 
women, potentially contributing to both insulin resistance and 
androgen excess. 
The present study demonstrated a high prevalence of insulin 
resistance (65.5%) and elevated androgen levels (70.9%) 
among women with PCOS, indicating that both metabolic and 
endocrine abnormalities are common and interrelated 
features in this population. These findings are consistent with 
previous epidemiological evidence suggesting a strong 
association between PCOS and insulin resistance. Su et al. 
reported that approximately 50–70% of PCOS cases are 
associated with insulin resistance, highlighting its frequent 
occurrence in affected women [24]. Similarly, Naeem et al. 
observed that insulin resistance may be present in 35–80% of 
women with PCOS, depending on the population and 
diagnostic criteria used [25]. The comparatively high 
prevalence of insulin resistance in the present study falls 
within this reported range, reinforcing its central role in the 
pathophysiology of PCOS. In addition, the high proportion of 
elevated androgen levels further supports the well-
established relationship between insulin resistance and 
elevated androgen, where hyperinsulinemia contributes to 
increased ovarian androgen production. Overall, the findings 
of the present study are in agreement with existing literature 
and emphasize that insulin resistance and elevated androgen 
are highly prevalent and closely interrelated abnormalities in 
women with PCOS, underscoring a strong and clinically 
significant association between insulin resistance and 
elevated androgen levels in PCOS. 
The present study demonstrated a statistically significant 
association between insulin resistance and elevated androgen 
levels among women with PCOS (p < 0.001), where a 
markedly higher proportion of elevated androgen levels was 
observed in patients with insulin resistance (60/72, 83.3%) 
compared to those without insulin resistance (18/38, 47.4%). 
This finding indicates a strong interrelationship between 

metabolic dysfunction and endocrine imbalance in PCOS. 
Similar observations have been reported by Yang et al., who 
described a bidirectional association between insulin 
resistance and elevated androgen levels, showing that higher 
testosterone levels were significantly more common in 
insulin-resistant PCOS patients, along with significantly 
increased insulin resistance markers such as HOMA-IR and 
fasting insulin in hyperandrogenic groups [26]. Likewise, Wang 
et al. reported a strong positive correlation between 
testosterone and HOMA-IR in hyperandrogenic PCOS 
phenotypes and further demonstrated that insulin resistance 
independently predicted elevated androgen levels even after 
adjustment for BMI [27]. These findings collectively reinforce 
the close bidirectional relationship between insulin resistance 
and elevated androgen levels in PCOS, suggesting that each 
condition may contribute to the development and progression 
of the other. 
The present study also demonstrated significantly higher 
levels of fasting insulin, HOMA-IR, and total testosterone 
among women with insulin resistance compared to those 
without insulin resistance (p < 0.001 for all parameters), 
indicating a marked metabolic and endocrine disparity 
between the two groups. These results suggest that insulin 
resistance is associated not only with impaired glucose–
insulin homeostasis but also with increased androgen 
production in women with PCOS. Similar observations have 
been reported by Wiweko et al., who found that the severe 
hyperandrogenic phenotype was associated with significantly 
higher insulin resistance indices across different PCOS groups, 
highlighting a close relationship between androgen excess and 
metabolic dysfunction [28]. Likewise, Li et al. reported a 
positive correlation between insulin resistance and intra-
ovarian androgen levels and further noted that insulin 
resistance may be present even in some women without 
elevated serum testosterone, suggesting a complex and 
multifactorial interaction between insulin signaling pathways 
and androgen production [29]. Overall, the findings of the 
present study are consistent with existing literature and 
reinforce that women with insulin resistance exhibit 
significantly higher androgen levels and insulin resistance 
indices, underscoring the interconnected metabolic–
endocrine nature of PCOS and highlighting the strong 
pathophysiological linkage between insulin resistance and 
elevated androgen levels. 
 
LIMITATIONS OF THE STUDY 
The study was conducted at a single center, so the results may 
limit the generalizability of the findings to other hospitals or 
regions in Bangladesh. 
The small sample size limits the generalizability of the 
findings. 
 
CONCLUSION 
The present study was conducted to evaluate the relationship 
between metabolic and endocrine disturbances in women 
with polycystic ovarian syndrome. A significant association 
was observed between insulin resistance and elevated 
androgen levels in the study population. Elevated androgen 
levels were more frequently seen in patients with insulin 
resistance, and biochemical parameters such as fasting 
insulin, HOMA-IR, and total testosterone were also 
significantly higher in this group. These findings indicate a 
strong interrelationship between insulin resistance and 
elevated androgen levels in PCOS, suggesting that both 
abnormalities are closely linked in its pathophysiology. 
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