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Introduction
• Type 2 diabetes is one of the most common chronic metabolic disorders affecting both  the 

genders. The treatment guidelines recommend starting with a non-insulin hypoglycemic 
agent and gradually moving to insulin if blood glucose is poorly regulated. Biguanides 
(metformin) is considered as the first choice of treatment among all non-insulin 
hypoglycemic agents

• Well-controlled blood glucose and HbA1c levels  are important in both males and females to 
reduce the risk of diabetes-related complications. Research suggests treatment pattern 
differs between the genders

Objective
To understand gender differences in treatment patterns and clinical outcomes of type
2 diabetes patients

Method

Index event: First prescription of metformin monotherapy post-diagnosis
Cohorts: Female vs Male
Inclusion criteria: 
• Newly diagnosed diabetes patients; Age ≥ 18 years; International Classification of 

Disease (ICD-10) codes for diabetes (E11.xx) were used to identify patient cohort
• Patients with at least 1 inpatient or at least 2 outpatient claims/healthcare activities 30 

days apart
• Both medical and pharmacy continuous eligibility/clinical activity through 12 months 

pre- and 60 months post- index event
Exclusion criteria:
• Patients with a diagnosis of diabetes and metformin fill in the pre-index period
• Patients receiving other hypoglycemic agents or insulin within 30 days of the first fill 

after diagnosis
Analysis:
• Demographic characteristics, comorbidity profile were determined by the Charlson

Comorbidity Index (CCI) for each cohort. Propensity Score Matching (PSM) based on 
demographic factors  was used to ensure the matched male and female cohorts

• Treatment pattern in each cohort (odds ratio, OR) using line of therapy (LOT) method 
with 90 days of gap days. Treatment pattern analysis focused on the transition from 
metformin monotherapy to another treatment stage such as discontinuation, restart, 
switching to other hypoglycemic agents (OHA), addition of OHA, and switching to insulin 
therapy

• Glycemic control (HbA1c) in each cohort at metformin start (±60 days of therapy start 
day) and at the time of treatment transition (60 days post-transition)

Results
• Out of the initial 4,922 new diabetes patients identified from the database, 3,078 patients were 

selected after applying PSM. 80.4% population belonged to Caucasian, 12.7% to African Americans, 
and 5.3% to Hispanics. 69.3% of the population had commercial insurance, 10.3% Medicaid and rest 
20.4% Medicare

Treatment initiation
• The average time to start metformin monotherapy after diagnosis remained similar for both 

genders (Male: 28 days vs Female: 30 days) with the majority of patients (Males: 55.9% vs Females: 
55.4%) starting the therapy on the same date as diagnosis date. While 82.5% of females started 
metformin within the first month from diagnosis, only 78.6% of male patients did the same [Fig:1]
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FemaleMaleFemaleMaleTransitions % median (IQR)

7.1% (6.4-8.5)7.2% (6.5-8.9)7.1% (6.6-8.5)7.2% (6.7-8.9)Overall

8.0% (7.1-9.3)7.1% (6.4-8.0)7.2% (6.7-8.0)8.0% (7.0-10.0)Switch to OHA*

8.0% (7.2-10.5)9.3% (6.9-10.0)8.6% (7.2-10.3)9.7% (7.6-9.9)Switch to insulin*

7.1% (6.5-9.1)8.1% (7.0-10.0)7.4% (6.8-9.3)7.7% (7.0-9.9)Addition of OHA*

8.3% (6.8-10.8)9.9% (9.2-10.1)8.6% (7.4-9.8)9.4% (7.0-11.4)Addition of insulin*

Conclusion and limitation

Length of metformin monotherapy 
• Overall treatment transition is much longer in females than males (376 vs 304 days) except metformin to 

OHA switch (331 vs 347 days); Male patients started insulin therapy much earlier than female patients (261 
vs 363 days) [Fig:3]

Glycemic control (HbA1c value)
• The median HbA1c value at the start of the treatment was found to be slightly higher for males (7.2%, IQR: 

6.7% - 8.9% vs 7.1%, IQR: 6.6%-8.5%). The median HbA1c value at the transition also followed the same 
pattern.  Both at the start of therapy and any transition level, male patients showed poorer glycemic control 
[Table:1]

Fig 1: Treatment initiation from diagnosis as percentage of patients 

Fig 2: Odds ratio comparing transition rates between male and female patients
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Treatment pattern
• 12.3% of male patients continued metformin till the end of the study period (5 years from the 

first metformin prescription) vs 10.7%  of females (OR: 0.85 95% CI, 0.68-1.06), and 39.7% of 
males restart metformin after initial discontinuation vs 37.8% females (OR: 0.92 95% CI, 0.79-
1.06)

• 22.4% of females vs 20.0% males (OR: 1.15 95% CI, 0.97-1.37) were prescribed other 
hypoglycemic agents (OHA) along with metformin; 9.4% females completely switched to OHA 
vs 7.4% of male (OR: 1.30 95% CI, 1.0-1.67) [Fig:2]

Table 1: HbA1c value at the start of therapy and at treatment transition

Fig 3: Length of metformin monotherapy (in days) before transition 

* Indicates statistical significance

• Gender disparities were observed in treatment patterns and glycemic control after metformin initiation. 
More number of female patient switched to or added other hypoglycemic drugs in the therapy which 
indicates either  side effects or more tolerance towards the monotherapy

• Male patients switched therapy more quickly than females and showed poor glycemic control at both 
treatment initiation and  treatment transition 

Limitation and future scope
• Analyzing further treatment patterns beyond the first transition from metformin to other therapies can 

provide more information on the gender disparity 
• Analysis of the reason for the underlying disparities such as discontinuation reasons, associated adverse 

effects, and rate of adherence can add more potential insight
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