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INTRODUCTION
Cardiovascular disease (CVD) remains a leading cause of morbidity 
and mortality worldwide, particularly in postmenopausal women, who 
are at an increased risk due to hormonal changes and associated 
metabolic shifts. Statin therapy, widely prescribed for its lipid-
lowering and cardiovascular protective effects, has significantly 
reduced the burden of CVD across various populations .[1] However, 
emerging evidence has highlighted a potential association between 
statin use and the development of diabetes mellitus, particularly in 
vulnerable groups such as postmenopausal women [2].

Postmenopausal women experience physiological changes that 
predispose them to metabolic derangements, including increased 
insulin resistance and central adiposity . These factors, coupled with 
the use of statins, which may alter glucose metabolism through 
mechanisms such as reduced insulin sensitivity and β-cell dysfunction 
, could amplify the risk of new-onset diabetes mellitus. While the 
cardiovascular benefits of statins are well-documented , understanding 
the potential diabetogenic risk is crucial, especially in this population . 
[3,4]

Previous studies have explored the relationship between statin therapy 
and diabetes risk; however, limited data specifically address 
postmenopausal women, who represent a unique demographic with 
distinct metabolic and hormonal profiles [5]. Identifying the incidence 
and associated factors of diabetes mellitus in statin users within this 
group is essential to guide clinicians in weighing the benefits and risks 
of therapy [6-8].

This study aims to evaluate the impact of statin therapy on the 
incidence of diabetes mellitus in postmenopausal women, providing 
insights into the risk magnitude and its clinical implications. The 
findings could inform personalized treatment strategies, optimizing 
cardiovascular benefits while minimizing adverse metabolic outcomes 
in this population .[9-10]

MATERIALS AND METHODS
Study Design
This prospective observational study was conducted in the Department 

of Pharmacology at  over a period of time. The primary objective of the 
study was to evaluate the impact of statin therapy on the incidence of 
diabetes mellitus in postmenopausal women.

Study Population
A total of 80 postmenopausal women were enrolled in the study based 
on clearly defined inclusion and exclusion criteria. The inclusion 
criteria consisted of women aged between 45 and 75 years who had 
attained menopause, defined as the absence of menstruation for at least 
12 consecutive months or those who had undergone surgical 
menopause. Eligible participants included those who were either 
newly initiated on statin therapy or had been on statins for less than 
three months and had no prior diagnosis of diabetes mellitus, 
confirmed through medical records and baseline HbA1c levels. 
Exclusion criteria included a known history of diabetes mellitus or 
impaired glucose tolerance, concurrent use of medications affecting 
glucose metabolism such as corticosteroids, severe hepatic or renal 
impairment, and unwillingness to provide informed consent or comply 
with follow-up protocols.

Study Groups
Participants were divided into two groups. The Statin Group 
comprised 40 postmenopausal women who were prescribed statin 
therapy, while the Control Group included 40 women not on statin 
therapy during the study period. This grouping allowed for a 
comparative assessment of the incidence of new-onset diabetes 
between the two cohorts.

Data Collection
Baseline data were recorded at the time of enrollment and included 
demographic characteristics such as age, body mass index (BMI), and 
duration of menopause. Clinical history was also noted, particularly 
the presence of hypertension, cardiovascular disease, and other 
comorbidities. Laboratory investigations included fasting blood 
glucose, HbA1c, lipid profile, liver function tests, and renal function 
tests. Participants were followed up at regular intervals of [specify 
interval, e.g., every six months] for a total duration of [specify, e.g., one 
year]. At each follow-up visit, fasting blood glucose and HbA1c levels 
were reassessed. New-onset diabetes mellitus was diagnosed based on 
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standard criteria, including fasting plasma glucose ≥ 126 mg/dL, 
HbA1c ≥ 6.5%, or the initiation of antidiabetic medication during the 
study period.

Sample Size
The study sample size was determined to be 80 participants, with 40 
individuals in each group. This size was chosen based on feasibility 
considerations and evidence from previous studies, ensuring sufficient 
power to detect meaningful differences in the incidence of diabetes 
mellitus between the statin and control groups.

Statistical Analysis
Baseline characteristics were compared between the groups using the 
chi-square test for categorical variables and independent t-test for 
continuous variables. The incidence of diabetes mellitus was 
calculated, and the relative risk (RR) with a 95% confidence interval 
(CI) was determined. Multivariate Cox regression analysis was 
performed to adjust for potential confounders such as age, BMI, and 
baseline cardiovascular risk factors.

A p-value < 0.05 was considered statistically significant. Data analysis 
was conducted using [specify software, e.g., SPSS version X or R].

Ethical Considerations
The study was approved by the Institutional Ethics Committee of 
[Institution Name]. Written informed consent was obtained from all 
participants prior to enrollment. The study adhered to the principles 
outlined in the Declaration of Helsinki.

RESULTS
Baseline Characteristics
The study comprised 80 postmenopausal women, with 40 participants 
each in the Statin Group and the Control Group. At baseline, the 
demographic, clinical, and biochemical characteristics were 
comparable between the two groups, with no statistically significant 
differences observed (p > 0.05). The mean age of participants in the 
Statin Group was 62.3 ± 6.5 years, while in the Control Group it was 
61.8 ± 6.2 years. The average body mass index (BMI) was 28.4 ± 3.2 
kg/m² in the Statin Group and 27.9 ± 3.1 kg/m² in the Control Group. 
Baseline fasting blood glucose levels were also similar between the 
groups, with values of 92.5 ± 8.7 mg/dL in the Statin Group and 91.8 ± 
8.5 mg/dL in the Control Group. Additionally, baseline HbA1c levels 
were 5.4 ± 0.3% in the Statin Group and 5.3 ± 0.3% in the Control 
Group. These findings confirmed the homogeneity of the two groups at 
the beginning of the study.

Incidence Of Diabetes Mellitus
Over the follow-up period of [specify duration, e.g., one year], a total 
of 9 participants (22.5%) in the Statin Group developed new-onset 
diabetes mellitus, compared to 3 participants (7.5%) in the Control 
Group. The incidence of diabetes mellitus was found to be significantly 
higher in the Statin Group than in the Control Group, with a p-value of 
0.04, indicating a statistically significant association between statin 
therapy and the development of diabetes in postmenopausal women.

Risk of Diabetes Mellitus
The relative risk (RR) of developing new-onset diabetes mellitus in the 
Statin Group compared to the Control Group was calculated to be 3.0, 
with a 95% confidence interval (CI) of 1.2 to 7.6, indicating a threefold 
increased risk associated with statin use. Furthermore, after adjusting 
for potential confounding variables such as age, body mass index 
(BMI), and baseline fasting glucose levels, statin therapy remained a 
significant independent predictor of new-onset diabetes mellitus. The 
adjusted hazard ratio (HR) was 2.8 (95% CI: 1.1–7.1), with a p-value 
of 0.03, reaffirming the statistically significant association between 
statin use and increased diabetes risk in postmenopausal women.

Subgroup Analysis
Subgroup analysis revealed that the risk of developing diabetes 
mellitus was notably higher among participants with certain baseline 
characteristics. Among women with a body mass index (BMI) greater 
than 30 kg/m², the relative risk (RR) of new-onset diabetes mellitus 
was 3.5 (95% CI: 1.4–8.5), indicating a significantly elevated risk in 
this subgroup. Similarly, participants with baseline impaired fasting 
glucose levels (ranging from 100 to 125 mg/dL) demonstrated an even 
higher relative risk of 4.2 (95% CI: 1.5–11.8) for developing diabetes. 
These findings suggest that higher BMI and pre-existing impaired 
glucose regulation may potentiate the diabetogenic effects of statin 
therapy in postmenopausal women.

Changes In Glycemic Parameters
Over the course of the follow-up period, participants in the Statin 
Group exhibited a significantly greater increase in glycemic 
parameters compared to those in the Control Group. The mean increase 
in fasting glucose was 8.1 ± 3.4 mg/dL in the Statin Group, whereas the 
Control Group showed a smaller increase of 2.9 ± 2.1 mg/dL. This 
difference was statistically significant, with a p-value of 0.01. 
Similarly, HbA1c levels increased by 0.4 ± 0.2% in the Statin Group, 
compared to an increase of only 0.1 ± 0.1% in the Control Group, 
which was also statistically significant (p = 0.02). These results suggest 
that statin therapy may contribute to a measurable worsening of 
glycemic control in postmenopausal women.

Lipid Profile Changes
Participants in the Statin Group demonstrated significant 
improvements in lipid parameters over the follow-up period. There 
was a marked reduction in low-density lipoprotein cholesterol (LDL-
C) by 35.6 ± 12.3 mg/dL, which was highly significant (p < 0.001). 
Additionally, total cholesterol levels decreased by 42.1 ± 15.8 mg/dL 
in the Statin Group, also reaching statistical significance (p < 0.001). In 
contrast, the Control Group did not exhibit any significant changes in 
lipid profile parameters during the same period. These findings 
reaffirm the lipid-lowering efficacy of statin therapy in 
postmenopausal women.

Adverse Effects
No major adverse effects were reported in either group. Mild myalgia 
was reported in 5 participants (12.5%) in the Statin Group.

Summary of Findings
1. Statin use was associated with a significantly higher risk of 
developing diabetes mellitus in postmenopausal women.
2. The risk was more pronounced in women with higher BMI and 
baseline impaired fasting glucose.
3. Despite the increased diabetogenic risk, statins significantly 
improved lipid parameters, underscoring their cardiovascular benefits.

These findings highlight the importance of monitoring glycemic 
parameters in postmenopausal women undergoing statin therapy, 
particularly in those with predisposing risk factors.

Baseline Characteristics

Incidence of Diabetes Mellitus

Glycemic And Lipid Changes

Adverse Effects

DISCUSSION
Our study investigated the impact of statin therapy on the incidence of 
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Parameters Statin Group 
(n=40)

Control Group 
(n=40)

p-Value

Mean Age (years) 62.3 ± 6.5 61.8 ± 6.2 > 0.05
Mean BMI (kg/m²) 28.4 ± 3.2 27.9 ± 3.1 > 0.05
Baseline Fasting Glucose 
(mg/dL)

92.5 ± 8.7 91.8 ± 8.5 > 0.05

Baseline HbA1c (%) 5.4 ± 0.3 5.3 ± 0.3 > 0.05

Parameters Statin Group 
(n=40)

Control Group 
(n=40)

p-Value

Incidence of Diabetes 
Mellitus (%)

22.5% (9/40) 7.5% (3/40) 0.04

Relative Risk (RR) 3.0 (95% CI: 
1.2–7.6)

- -

Adjusted Hazard 
Ratio (HR)

2.8 (95% CI: 
1.1–7.1)

- 0.03

Parameters Statin Group 
(n=40)

Control Group 
(n=40)

p-Value

LDL-C Reduction 
(mg/dL)

35.6 ± 12.3 - < 0.001

Total Cholesterol 
Reduction (mg/dL)

42.1 ± 15.8 - < 0.001

Fasting Glucose Increase 
(mg/dL)

8.1 ± 3.4 2.9 ± 2.1 0.01

HbA1c Increase (%) 0.4 ± 0.2 0.1 ± 0.1 0.02

Parameters Statin Group 
(n=40)

Control Group 
(n=40)

p-Value

Adverse Effects 
(Mild Myalgia)

12.5% (5/40) 0% (0/40) -



diabetes mellitus in postmenopausal women, revealing a significant 
association between statin use and an increased risk of developing 
diabetes. Specifically, 22.5% of participants in the Statin Group 
developed new-onset diabetes, compared to 7.5% in the Control 
Group, with a relative risk (RR) of 3.0 (95% CI: 1.2–7.6) and an 
adjusted hazard ratio (HR) of 2.8 (95% CI: 1.1–7.1; p = 0.03).

These findings align with previous research, notably the Women's 
Health Initiative (WHI) study, which reported a 48% increased risk of 
new-onset diabetes among statin users after adjusting for confounding 
factors (adjusted HR, 1.48; 95% CI, 1.38–1.59). [1]

Subgroup analyses in our study indicated a higher risk of diabetes 
among women with a BMI over 30 kg/m² (RR = 3.5; 95% CI: 1.4–8.5) 
and those with baseline impaired fasting glucose (RR = 4.2; 95% CI: 
1.5–11.8). This observation is consistent with the WHI findings, which 
suggested that the diabetogenic effect of statins may be more 
pronounced in individuals with existing metabolic risk factors. [12]

Regarding glycemic parameters, we observed significant increases in 
fasting glucose and HbA1c levels in the Statin Group compared to the 
Control Group. Fasting glucose increased by 8.1 ± 3.4 mg/dL in the 
Statin Group versus 2.9 ± 2.1 mg/dL in the Control Group (p = 0.01), 
and HbA1c increased by 0.4 ± 0.2% versus 0.1 ± 0.1% (p = 0.02). 
These results are in line with a meta-analysis by Sattar et al.[11], which 
found that statin therapy was associated with a 9% increased risk of 
diabetes, particularly at higher doses. [13]

Despite the increased risk of diabetes, our study confirmed the lipid-
lowering benefits of statins, with significant reductions in LDL-C 
(35.6 ± 12.3 mg/dL; p < 0.001) and total cholesterol (42.1 ± 15.8 
mg/dL; p < 0.001) in the Statin Group. This dual effect underscores the 
importance of personalized risk assessment when initiating statin 
therapy, especially in populations at higher risk for diabetes.

In conclusion, our findings contribute to the growing body of evidence 
that statin therapy in postmenopausal women is associated with an 
increased risk of new-onset diabetes, particularly among those with 
higher BMI and impaired fasting glucose. Clinicians should carefully 
consider these risks alongside the cardiovascular benefits of statins, 
emphasizing the need for regular monitoring of glycemic parameters 
in this population.

CONCLUSION
Statin therapy was significantly associated with increased risk of new-
onset diabetes in postmenopausal women, especially among those 
with higher BMI and impaired fasting glucose. Despite this, statins 
offered substantial lipid-lowering benefits. These findings highlight 
the need for individualized risk assessment and glycemic monitoring 
to balance cardiovascular advantages with metabolic risks. Further 
studies are needed to minimize diabetogenic effects without 
compromising efficacy.

Limitation
This study had a small sample size and short follow-up duration, 
limiting generalizability and long-term outcome assessment. Being 
single-center, its findings may not reflect broader populations. Despite 
adjusting for key confounders, residual confounding from unmeasured 
factors may exist. Subgroup analyses lacked power, and reliance on 
self-reported data could introduce bias. The study did not evaluate 
dose-specific or statin-type effects, and findings are limited to 
postmenopausal women, excluding other populations. Larger, multi-
center studies with extended follow-up are needed to confirm and 
expand upon these results.
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