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Abstract

Introduction: Obesity is a chronic, multifactorial disease associated with increased risk of metabolic and
cardiovascular disorders. Although lifestyle modification remains the cornerstone of obesity management, long-
term adherence and sustained weight loss are often difficult to achieve. Metformin, an insulin-sensitizing agent
widely used in type 2 diabetes mellitus, has demonstrated modest weight-reducing and metabolic benefits in obese
individuals. However, real-world evidence regarding its effectiveness in obese Indian patients remains limited.
The study aimed to evaluate the effectiveness, metabolic outcomes, safety, and treatment adherence of metformin
therapy in adults with obesity.

Materials and Methods: This prospective observational study was conducted at Dr Ulhas Patil Medical College,
Jalgaon, from January 2024 to June 2025. A total of 100 adults with obesity (BMI >30 kg/m?) were enrolled. All
participants received oral metformin, initiated at 500 mg/day and titrated up to 1500-2000 mg/day as tolerated,
along with standardized lifestyle modification advice. Anthropometric measurements, glycaemic parameters, lipid
profile, adverse events, and adherence were assessed at baseline and at 3, 6, and 12 months. Statistical analysis
was performed using appropriate tests, with p < 0.05 considered statistically significant.

Results: The mean age of participants was 42.6 + 9.8 years, with females constituting 62% of the cohort. Mean
body weight decreased significantly from 98.4 + 11.6 kg at baseline to 90.8 + 10.7 kg at 12 months, corresponding
to a mean weight loss of 7.7% (p < 0.001). Mean BMI declined from 35.8 + 3.9 to 33.0 £ 3.6 kg/m?. At 12 months,
64% of patients achieved >5% weight loss, while 22% achieved >10% weight loss. Significant improvements
were observed in glycaemic and lipid parameters, particularly among patients with type 2 diabetes mellitus.
Gastrointestinal adverse events were mild and transient, with an overall treatment adherence rate of 86%.
Conclusion: Metformin is a safe, well-tolerated, and cost-effective adjunct to lifestyle modification and helps in
obesity management, providing modest but sustained weight loss and significant metabolic benefits in real-world
clinical practice.
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Introduction

Obesity has emerged as one of the most pressing dietary changes, physical activity, and behavioural

public health challenges worldwide, with rapidly
increasing prevalence in both developed and
developing nations, including India [1,2]. It is a
chronic, multifactorial disease influenced by genetic
susceptibility, environmental factors, sedentary
lifestyle, and altered metabolic regulation [3].
Obesity significantly increases the risk of type 2
diabetes  mellitus,  cardiovascular  disease,
dyslipidemia, hypertension, non-alcoholic fatty liver
disease, and certain malignancies, thereby
contributing substantially to global morbidity and
mortality [4,5]. Lifestyle modification through
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interventions remains the cornerstone of obesity
management [6]. However, long-term adherence to
lifestyle measures is often suboptimal, and sustained
weight loss is difficult to achieve for many
individuals. Consequently, pharmacological
interventions have gained importance as adjuncts to
lifestyle modification, particularly in patients with
moderate to severe obesity and obesity-related
metabolic comorbidities [7]. Metformin, a biguanide
anti hyperglycaemic agent, has been widely used for
several decades as first-line therapy for type 2
diabetes mellitus [8]. Its primary mechanism of
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action involves reduction of  hepatic
gluconeogenesis, improvement in peripheral insulin
sensitivity, and enhancement of glucose uptake [9].
In addition to its glucose-lowering effects,
metformin has been shown to induce modest weight
loss or weight neutrality, improve lipid metabolism,
and reduce insulin resistance [10].

Several clinical trials and observational studies have
demonstrated that metformin leads to weight
reduction in obese individuals, including those
without diabetes, particularly in the presence of
insulin resistance or metabolic syndrome [11,12].
Given its favourable safety profile, low cost, and
widespread availability, metformin represents an
attractive  therapeutic  option for  obesity
management, especially in resource-limited settings.
However, real-world evidence on its effectiveness in
obese Indian patients remains limited. The present
study was therefore undertaken to evaluate the
effectiveness, metabolic outcomes, safety, and
treatment adherence of metformin therapy in adults
with obesity.

Materials and Methods

This prospective observational study was conducted
at Dr Ulhas Patil medical College, Jalgaon, a tertiary
care teaching hospital, over a period of 12 months
from January 2024 to June 2025, following approval
from the Institutional Ethics Committee. Adult
patients aged >18 years who were newly diagnosed
with diabetes mellitus and had obesity, defined as a
body mass index (BMI) >30 kg/m?, were enrolled in
the study after obtaining written informed consent.

Patients were excluded if they had secondary causes
of obesity, were pregnant or lactating, had a known
hypersensitivity to metformin, chronic
gastrointestinal disorders, severe renal or hepatic
impairment, or were receiving other anti-obesity
pharmacotherapy, including glucagon-like peptide-
1 (GLP-1) receptor agonists. A total of 100 eligible
patients were enrolled. All participants were
initiated on oral metformin therapy, starting at a
dose of 500 mg once daily after meals. The dose was
gradually titrated over a period of 4-6 weeks to a
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maximum of 1500-2000 mg per day in divided
doses, based on individual tolerability and clinical
response. In addition to pharmacotherapy, all
patients received standardized lifestyle modification
advice, including dietary counselling aimed at
calorie restriction and recommendations for regular
physical activity.

Baseline assessment included detailed demographic
and clinical evaluation, measurement of
anthropometric parameters such as body weight,
height, and BMI, and documentation of obesity-
related comorbidities including type 2 diabetes
mellitus,  hypertension, and  dyslipidemia.
Laboratory investigations comprising fasting
plasma glucose, glycated hemoglobin (HbA1c), and
lipid profile were performed at baseline. Follow-up
evaluations were carried out at 3, 6, and 12 months,
during which anthropometric measurements,
laboratory parameters, treatment adherence, and
adverse events were recorded.

Data were analyzed using appropriate statistical
methods. Continuous variables were expressed as
mean =+ standard deviation, while categorical
variables were presented as frequencies and
percentages. Changes in parameters over time were
assessed using suitable inferential statistical tests. A
p-value of less than 0.05 was considered statistically
significant.

Results

The study included 100 patients with obesity, with a
mean age of 42.6 + 9.8 years. Females constituted
the majority of the study population (62%), while
males accounted for 38%. The mean baseline body
weight was 98.4 + 11.6 kg, and the mean BMI was
35.8 + 3.9 kg/m?. With respect to obesity severity,
41% of patients were classified as class I obesity,
37% as class II, and 22% as class III. Common
associated comorbidities included hypertension in
46% and dyslipidemia in 42% of participants (Table

).

Table 1: Baseline Demographic and Clinical Characteristics (n = 100)

Variable Value
Age (years) Mean + SD 42.6+£9.8
Gender Male 38 (38.0%)
Female 62 (62.0%)
Body weight (kg) Mean = SD 98.4+11.6
Body Mass Index (kg/m?) Mean + SD 35.8+£3.9
Obesity class Class I (BMI 30-34.9) 41 (41.0%)
Class 11 (BMI 35-39.9) 37 (37.0%)
Class 111 (BMI >40) 22 (22.0%)
Hypertension n (%) 46 (46.0%)
Dyslipidemia n (%) 42 (42.0%)
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Treatment with metformin therapy resulted in a
statistically significant and gradual reduction in
body weight and BMI over the follow-up period.
Mean body weight decreased from 98.4 + 11.6 kg at
baseline to 94.9 + 11.1 kg at 3 months, 92.4 + 10.8
kg at 6 months, and 90.8 = 10.7 kg at 12 months,
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corresponding to a mean percentage weight loss of
7.7% at 12 months. Similarly, mean BMI declined
significantly from 35.8 + 3.9 kg/m? at baseline to
33.0 £ 3.6 kg/m? at 12 months. These reductions
were statistically significant across all time points (p
<0.001) (Table 2).

Table 2: Changes in Body Weight and BMI during Treatment

Parameter Baseline 3 Months 6 Months 12 Months p-value
Body weight (kg) 98.4+£11.6 949+11.1 92.4+10.8 90.8 +10.7 <0.001
BMI (kg/m?) 35.8+£3.9 34.6+3.8 33.7+£3.7 33.0+£3.6 <0.001
% Weight loss from baseline — 3.6% 6.1% 7.7% <0.001

At 12 months of treatment, 64% of patients achieved at least 5% weight loss, while 22% achieved >10% weight
loss. Only 6% of patients attained >15% weight loss, reflecting the modest but clinically meaningful weight-

reducing effect of metformin therapy (Table 3).

Table 3: Proportion of Patients Achieving Clinically Significant Weight Loss at 12 Months

Weight loss category Number (n) Percentage (%)
>5% weight loss 64 64.0

>10% weight loss 22 22.0

>15% weight loss 6 6.0

Among patients with type 2 diabetes mellitus (n =
38), significant improvements in glycaemic control
were observed. Mean HbAlc levels decreased from
8.1+ 0.9% at baseline to 7.2 + 0.8% at 6 months and

further to 6.9 + 0.7% at 12 months. Fasting plasma
glucose levels declined significantly from 156.4 +
22.8 mg/dL at baseline to 128.6 + 18.9 mg/dL at 12
months (p < 0.001) (Table 4).

Table 4: Changes in Glycemic Parameters among Patients with Type 2 Diabetes (n = 38)

Parameter Baseline 6 Months 12 Months p-value
HbAlc (%) 81+09 7.2+£0.8 6.9+0.7 <0.001
Fasting plasma glucose (mg/dL) 156.4 £22.8 136.9+£20.4 128.6 £ 18.9 <0.001

Significant improvements were also noted in lipid
parameters at 12 months of therapy. Mean total
cholesterol levels decreased by 10.9%, LDL-
cholesterol by 12.5%, and triglycerides by 18.2%
compared to baseline values. In contrast, HDL-

cholesterol levels showed a favourable increase of
8.2%. All lipid profile changes were statistically
significant (p < 0.05), demonstrating a beneficial
cardiometabolic effect of metformin therapy (Table
5).

Table 5: Changes in Lipid Profile at 12 Months

Lipid parameter Baseline 12 Months % Change p-value
Total cholesterol (mg/dL) 214.6 £ 34.1 191.2 £29.8 —10.9% 0.018
LDL-cholesterol (mg/dL) 136.8 £ 28.5 119.7 £24.6 —12.5% 0.021
Triglycerides (mg/dL) 178.4 £46.2 145.9+39.7 —18.2% 0.009
HDL-cholesterol (mg/dL) 426+ 6.4 46.1 +£6.9 +8.2% 0.032

Regarding safety and adherence, gastrointestinal
adverse events were the most commonly reported.
Nausea occurred in 21% of patients, vomiting in 9%,
and diarrhoea in 7%. Regarding safety and
adherence, gastrointestinal adverse events were the
most commonly reported. Nausea occurred in 21%

of patients, vomiting in 9%, and diarrhoea in 7%.
Treatment discontinuation due to adverse events
occurred in 8% of participants.

Overall treatment adherence at 12 months was 86%,
indicating good tolerability of metformin therapy
(Table 6).

Table 6: Adverse Events and Treatment Adherence

Parameter Number (n) Percentage (%)
Nausea 21 21.0

Vomiting 9 9.0

Diarrhoea 7 7.0

Treatment discontinuation due to adverse events 8 8.0

Adherent at 12 months 86 86.0

Phirke et al.
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Discussion

In this 12-month prospective study of 100 adults
with obesity, metformin therapy (up to 1.5-2 g/day)
plus standardized lifestyle advice (walking 7000
steps a day with no sweets or sugar product
consumption) produced a modest but clinically
meaningful mean weight loss of 7.7% and a decrease
in mean BMI from 35.8 to 33.0 kg/m? This
magnitude of weight reduction is consistent with
multiple real-world and clinical reports showing that
metformin typically induces moderate weight loss
(generally in the range of ~4—7% over months) in
both diabetic and non-diabetic obese populations,
particularly when combined with lifestyle measures.
For example, Seifarth et al. observed an average
weight loss of ~5.8 kg (=5.6%) in an outpatient
cohort treated with metformin, and other
observational series and trials report similar,
clinically useful but smaller effects than those seen
with incretin-based therapies [10,11].

Our subgroup findings improved glycaemic indices
among participants with type 2 diabetes (mean
HbAlc reduction from 8.1% to 6.9%) align well
with landmark evidence that metformin improves
glycaemic control while also reducing diabetes
incidence in high-risk individuals. The Diabetes
Prevention Program demonstrated that metformin
reduces progression to diabetes and produces
modest weight loss relative to intensive lifestyle
change, supporting the dual metabolic benefits we
observed in patients with established dysglycaemia.
These glucose-lowering and diabetes-prevention
effects likely contributed substantially to the
observed improvements in fasting glucose and
HbA ¢ in our diabetic subgroup [13].

Beyond weight and glycaemia, our cohort showed
favourable changes in lipid parameters (reductions
in total cholesterol, LDL and triglycerides, and a
modest rise in HDL).

This cardiometabolic profile is consistent with meta-
analytic data indicating that metformin produces
clinically meaningful improvements in lipid profiles
in patients with type 2 diabetes and in some obese
cohorts, likely mediated through improvements in
insulin sensitivity, hepatic lipid handling, and
modest weight loss. Such composite metabolic
benefits strengthen the rationale for considering
metformin as a cost-effective adjunct in obese
patients with insulin resistance or dyslipidaemia
[14,15].

Safety and tolerability in our study were favourable:
gastrointestinal complaints (nausea, diarrhoea) were
the commonest adverse events, generally transient
during titration, with a treatment discontinuation
rate that remained low and overall 12-month
adherence of ~86%. This safety and adherence
profile mirrors long-standing clinical experience

Phirke et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

with metformin, where GI side effects are the
principal limitation but are usually manageable with
slow titration, dose adjustment, or extended-release
formulations. The favourable tolerability, low cost,
and broad availability of metformin make it
particularly suitable for resource-limited settings
and for patients who need modest, sustainable
weight reduction alongside metabolic improvement
[16].

This study has certain limitations that should be
acknowledged. The single-centre, observational
design limits the ability to establish causal
relationships and makes the findings susceptible to
residual confounding, particularly from unmeasured
or uncontrolled lifestyle modifications such as diet
and physical activity. In addition, many participants
were receiving concomitant medications for the
management of diabetes mellitus and hypertension,
which may have independently influenced
metabolic outcomes and could not be completely
accounted for in the analysis. As all participants
received dietary and physical activity counselling
alongside metformin therapy, the observed weight
reduction may partially reflect the combined effect
of pharmacological and non-pharmacological
interventions. Additionally, the absence of a
randomized control group restricts  direct
comparison with lifestyle intervention alone. Larger,
multicentric randomized controlled trials or well-
designed propensity-matched observational studies
in Indian populations are warranted to better
delineate the independent effect of metformin on
weight reduction and long-term cardiometabolic
outcomes.

Despite these limitations, the present study provides
valuable real-world evidence demonstrating that
metformin is associated with modest, sustained
weight loss and significant metabolic improvements,
supporting its role as an effective and accessible
adjunct to lifestyle therapy in the management of
obesity.

Conclusion

The present study demonstrates that metformin
therapy, when used as an adjunct to lifestyle
modification, is associated with modest yet
clinically meaningful and sustained weight loss in
adults with obesity over a 12-month period. In
addition to reductions in body weight and body mass
index, metformin was associated with significant
improvements in glycaemic control and lipid
parameters, particularly among individuals with
type 2 diabetes mellitus, indicating broader
cardiometabolic benefits.

The favourable safety profile, good treatment
adherence, and low discontinuation rates observed
further support the tolerability of long-term
metformin use. Given its affordability, widespread
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availability, and established metabolic benefits,
metformin represents a practical and effective
therapeutic option for obesity management in
routine clinical practice.
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