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The effects of Metformin Use on Body Mass Index: A
Prospective Study
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BACKGROUND: Limited number of studies has
compared metformin with other Oral Hypoglycemic
agents (OHAs) for reducing BMI and few of the
results are controversial. Perhaps, this is of clinical
importance because the Nepalese population presents
different dietary habits in comparison with the
European population. The objective of this study was
to study the comparative evaluation of metformin
with other OHAs influence on Body Mass Index
(BMI) in Nepalese patients with diagnosed type 2
Diabetes Mellitus (T2DM)).

Introduction
Diabetes Mellitus (DM) is a chronic metabolic
disorder characterized by the presence of
hyperglycemia due to either a deficiency in the
production or secretion of insulin, diminished
tissue response to the actions of insulin, or both
[1, 2]. Prevalence data indicate that diabetes has
reached epidemic proportions worldwide,
particularly in developed countries and emerging
nations [3, 4]. The Nepal Diabetes Association
reported that diabetes affects approximately 15%
of people over 20 years and 19% of people over
40 years of age in urban areas of Nepal [5].

METHODS: A prospective cross sectional database of
patients treated at diabetic clinic, TUTH, was
analysed. Patients (N = 115) with type 2 Diabetes
Mellitus and with complete BMI and HbA1c and
treated with metformin and other OHAs, for at least
three visits were included. Analysis of BMI and the
type of oral agent was performed. Individuals were
categorized as ideal weight, overweight, or obese (BMI
2
<25, 25–29.9, and >30 kg/m , respectively).

Although both type 1 and type 2 diabetes can
potentially cause similar complications, the
majority of diabetes related health care
expenditures is spent on the treatment of
complications in patients with T2DM [6].
Indeed, the vast majority of cases of Diabetes are
T2DM [7].

RESULTS: There were differences between the values
of BMI at presentation, the third, the sixth and the
ninth months, between the metformin-treated groups
compared to other OHAs treated groups. Metformin
was given to 48 patients and OHAs to other 57
patients. In the metformin group, mean BMI
decreased significantly during the treatment time,
from 29.93±5.7 to 28.95±5.2 (<0.001). The obese the
patients, the lower their BMI levels at the end of the
analysis period. The mean BMI dropped by 0.9±1.18
in metformin group (from 29.93±5.7 to
2
24.83±3.6kg/m ; p<0.001). It was found that the
2
patients who had BMI higher than 30 kg/m were
significantly more likely to lose weight during the
metformin therapy (p<0.05). However, the baseline
change in body weight observed during metformin
treatment correlated with the baseline metabolic
control or its improvement during the analysis period.

T2DM has not just reached epidemic
proportions worldwide. The number of affected
individuals is increasing at a much faster rate
than was originally predicted. Not surprisingly,
the use of oral hypoglycemic agents used to treat
this disease is also increasing rapidly.
Significant racial and ethnic disparities exist in
the management of Diabetes [8, 9]. The aim of
this study was to evaluate the effect of Metformin
use on the BMI in Nepalese Diabetic patients.
Nepalese are known to have a relatively lower
BMI compared to Caucasians, Hispanics and
African Americans. Our primary objective was to
see whether Metformin affected the BMI
significantly in Nepalese diabetics.

CONCLUSION: Metformin use is associated with a
significant decrease in body weight and BMI over long
periods of time and it should remain a first choice
drug for newly diagnosed T2DM patients, even more
so for patients that are overweight or obese.

T2DM is treated with diet and exercise,
with oral hypoglycemic medications,
sensitizers, medications that impede
production of glucose and prescribed
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However, hypoglycemia, gastrointestinal side
effects, weight gain, and lack of optimal control
of postprandial glucose are limitations that may
present with the use of these T2DM treatments,
preventing patients from reaching glycemic
control. Metformin is a medication that can
significantly
lower
glycated
hemoglobin
(HbA1c), body weight, and postprandial glucose
excursions in humans and significantly improve
β-cell function. It has biological effects that slow
gastric emptying and decrease appetite [10-14].

patients in the out-patient and in-patient settings
between January to October 2010. Both male
and female diabetic patients aged 18 and above,
among which, a total of 48 patients on
Metformin and another 67 patients on other
OHAs were included in the study.

Till date, three biguanides have been used widely
in patients with T2DM: metformin, phenformin
and buformin; but only metformin remains part
of today’s worldwide pharmacopoeia. While
there are close similarities between these drugs
the unique properties of metformin explain its
long lasting appeal. Metformin is of smaller
molecular weight, more chemically stable, freely
soluble in water and does not undergo substantial
metabolism in vivo. Metformin acts by
countering insulin resistance, which is thought to
occur in principally in liver and muscle.
Metformin has been used in the treatment of
patients with T2DM since 1957 in Europe and
1995 in the Unites States. It is now the most
commonly prescribed oral hypoglycaemic agent
worldwide [13, 14].

Results

The information collected included age, sex,
weight, height, Blood Sugar levels and BMI. The
BMI was documented at zero, three, six and nine
months after metformin and other OHA use.

At presentation, 14% (n=16) of the total selected
patients (n=115) were in the normal weight
category according to their BMI and a further
42% (n=48) and 44% (n=51) in the overweight
and obese categories respectively.
Among the 48 patients using Metformin at the
start of the study, 85% (n=41) were either
overweight or obese. Incidentally, patients using
other OHAs at the beginning of the study were
mostly in the ideal weight category (58%, n=39).
The mean values of BMI between the two groups
of patients were significantly different to start
with, and further analysis revealed the mean
values of BMI at three, six and nine months to be
significantly different yet (P<0.001), as shown in
Table 1.

In contrast to most other anti-diabetic drugs,
Metformin often leads to modest weight
reduction or weight stabilization. Due to its
effects in suppressing the hepatic production of
endogenous glucose and in increasing insulin
sensitivity in adipose tissue and skeletal muscle,
the agent is used particularly in T2DM and
metabolic syndrome, in which insulin resistance
is especially pronounced [13-16].

Table 1. Mean Values of BMI across groups at
different intervals
BMI at
Presentation
BMI
(3 Months)
BMI
(6 Months)
BMI
(9 Months)

Although several studies clearly advocate the use
of metformin as a drug of choice in patients that
are overweight, both in terms of weight reduction
as well as glycemic control, quite a few studies
have shown ambiguity and the need for a study
depicting our population couldn’t be
overemphasized at this point.

Patients on
Metformin
29.93 ± 5.7

Patients on
other OHAs

p-values
(Pearson)

24.83 ± 3.6

<0.001

29.73 ± 5.5

24.89 ± 3.5

<0.001

29.29 ± 5.5

24.82 ± 3.5

<0.001

28.95 ± 5.2

24.69 ± 3.4

<0.001

The mean reduction in BMI at the end of the
third month was not significantly different
between the two groups of patients, but at the
end of the sixth month and the ninth months,
the mean BMI reduction achieved was
significantly different between the two groups of
patients. (0.63 ± 0.93 versus 0.00±0.7 at the end
of the third month, p < 0.001 and 0.97±1.18
versus 0.13 ± 0.75 at the end of the ninth month,
p < 0.001) (Table 2).

Our study intended to see if the use of
Metformin as a choice of drug for T2DM was
associated with a significant weight reduction in
Diabetic patients.
Methods
A prospective cross sectional and noninterventional analysis was done following 115
17
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greatest reduction and subsequently, BMI, but
again, a statistical analysis did not reveal a strong
association (p-value > 0.05).

Table 2. Mean BMI reduction at different time
periods
BMI
difference at

Patients on
Metformin

3rd month
6th month
th

9 month

p-value

0.19 ± 1.07

Patients on
other OHAs
-0.06 ± 0.31

0.63 ± 0.93

0.00 ± 0.7

<0.001

0.97 ± 1.18

0.13 ± 0.75

<0.001

At the end of the ninth month, however, on their
third follow up, the reduction in BMI had
increased in all categories, with patients in the
overweight and obese categories showing a
significant reduction (mean 0.71 and 1.46,
respectively) in their BMI, with a strong
statistical significance.

>0.05

Table 3. Mean BMI categorized at different Time
Periods
BMI
difference at

Ideal Weight

Overweight

Obese

3 month
th
6 month

-0.048±0.78
0.11±0.57

0.03±1.43
0.60±1.23

0.43±0.67
0.84±0.61

>0.05
>0.05

9th month

0.23±0.39

0.71±1.39

1.46±0.86

<0.05

rd

p-values

Further, an analysis of variance (ANOVA) was
carried out to compare the mean reduction in
BMI in patients and controls (in our case,
patients on other OHAs), based on the different
categories they fall under according to their BMI,
this was cross tabulated against the different
mean reduction levels in BMI achieved at the end
of the third, sixth and the ninth months
respectively, and the following results were
obtained.

Based on their BMI, patients (on metformin)
were grouped, as mentioned before into three
categories (ideal weight, overweight and obese),
and a comparison of the mean reduction in BMI
values between the categories as seen in follow
ups in the third, sixth and ninth months was
done which showed that at the end of three
months, a greater reduction in BMI was achieved
among patients in the obese category, although,
statistically, the results were not significant (mean
reduction achieved was 0.43, p>0.05).

Thus, regardless of the time frame, the reduction
of weight and subsequently, BMI, in patients on
Metformin was always higher than that of the
patients using other OHAs. At the end of the
third month, however, the reduction achieved
was not significantly different, but at the end of
the sixth and ninth months, this difference was
significant, as shown by Table 4.

By the end of the sixth month, however, all
patients showed a reduction in weight, with the
patients in the obese category showing the

Table 4. Mean BMI reduction according to BMI category between groups
Ideal Weight
Patients on
Metformin

Patients on
other OHAs

Patients on
Metformin

Patients on
other OHAs

rd

-0.04 ± 0.78

-0.12 ± 0.32

0.03 ± 1.43

-0.01 ± 0.26

Obese
Patients on
Patients on
other
Metformin
OHAs
0.43 ± 0.67
0.13 ± 0.31

th

0.11 ± 0.57

-0.07 ± 0.57

0.60 ± 1.23

0.10 ± 0.87

0.84 ± 0.61

0.20 ± 0.86

0.001

th

0.23 ± 0.80

-0.07 ± 0.58

0.71 ± 1.39

0.39 ± 0.86

1.46 ± 0.86

0.62 ± 0.85

<0.001

BMI difference
at
3 month
6 month
9 month

Overweight

p-values
0.025

baseline change in body weight observed during
metformin treatment correlated with the baseline
metabolic control or its improvement during the
analysis period. A decrease in BMI values was
achieved independently of metabolic control.
The antihyperglycemic efficacy of metformin was
therefore somewhat dissociated from its weightdecreasing effect as shown by our study.

Discussion
For the mean duration of the study (nine
months), Metformin was given to 48 patients
and OHAs to 57 patients. In the metformin
group, mean BMI decreased significantly during
the treatment time, from 29.93±5.7 to 28.95±5.2
(<0.001). Another notable figure was more obese
the patient, the lower their BMI levels at the end
of the analysis period. Mean BMI dropped by
0.97±1.18 in Metformin group (from 29.93±5.7
to 24.83±3.6; p<0.001). It was found that the
patients who had BMI higher than 30 were
significantly more likely to lose weight during the
metformin therapy (p<0.05). However, the

Although several studies have shown the
advantage of Metformin in diabetic patients, [17]
the observation periods were relatively shorter.
Clarke and Campbell reported that Metformin
monotherapy (n = 98) was equally effective as
other OHA, on blood glucose control without
18
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consisted of ideal weight, overweight and obese
subjects, we were able to reveal a significant
positive association between the initial BMI and
the subsequent decrease in BMI, i.e. the more
patients weighed, the more weight they were
likely to lose. This association may be explained
by the fact that metformin induces a decrease in
BMI in a proportional manner, usually allowing
for 2–5% decrease [24].

HbA1c measurements, and that metformin was
superior in the body weight control in T2DM
according to a prospective study done for a year
[18].
The efficacy of Metformin has been well proven
in the last several years [19]. In our study,
Metformin was effective in reducing BMI
significantly with an average decrease by
2
0.97±1.18 in kg/m during the whole analyzed
period. These results are in accordance with
recent observations made by several authors, such
as Hosokawa et al., [20] Garber et al., [21] and
De Fronzo et al., [22] among others. However,
the duration of these prospective studies did not
exceed 6 months, which is considerably shorter
than the period we analyzed. Given the outcome
of our analysis we suggest that the Metformin is
still efficacious, even though the maximum doses
used in our patients did not exceed 2000 mg/day.
We cannot comment, however, on any doseresponse effect of Metformin, since the subjects
included in our study did not change their
dosage.

We believe that the dissociation between
metformin’s impact on glycemic control and
decrease in BMI requires further prospective
studies, involving more homogenous groups of
patients. It has also been established that
metformin use is better than other OHAs in
Nepalese T2DM [5]. The results of the study
suggest that metformin be the drug of choice in
treatment of T2DM whenever body mass is
concerned, even more so in terms of the Nepalese
population.
Conclusion
It can be concluded from the study that
metformin is associated with a significant
decrease in body weight and BMI over long
periods of time and it should remain a first
choice drug for newly diagnosed T2DM patients,
even more so for patients that are overweight or
obese.

It is widely accepted that Metformin usually
favors body weight loss [23]. Metformin
treatment was associated in our patients with a
small but statistically significant decrease in BMI,
a mean of 0.97±1.18. It is worth mentioning that
the most obese patients, whose initial BMI was
30 or more, lost during the analyzed period a
2
mean of 1.46±0.86 kg/m . As the analyzed group
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