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Abstract:-  

 

 Background:  

Antipsychotic drugs are used in treatment of 

psychological and neurological disorders. The major side 

effect of these drugs is weight gain. Metformin has been 

evaluated to prevent or reduce weight gain. Our aim of 

the study is to conduct a systematic review on metformin 

for the treatment of anti-psychotics induced weight gain. 

 

 Main Body of the Abstract:  
The primary objective of this review was to 

evaluate the safety and efficacy of metformin for the 

treatment of antipsychotics induced weight gain.  A 

systematic review and meta-analysis were conducted 

with various articles collected in source of original 

articles through databases like PubMed, Embase, 

MEDLINE, BMC psychiatry etc. Articles associated with 

metformin in weight loss for patients with anti-

psychotics induced weight gain were included and 

articles with other interventions were excluded. As a 

result of total of 257 articles were screened in total and 

33 articles were systemically reviewed andarticles were 

meta-analysed. The risk of bias assessment was done 

using Cochrane’s Risk of bias assessment tool. Meta-

analysis was carried out. The forest plot was made using 

RevMan Software (Version 5.3; Cochrane 

Collaboration). The studies assessed the effectiveness of 

the metformin when compared to the control 

intervention at several time points. The differences 

between pre and post measurements were calculated in 

each arm and differences across treatment and control 

group was taken as the measure. Heterogeneity was 

quantified by  𝐈𝟐statistic. A Fixed-effect model was used 

since no significant heterogeneity was detected among 

studies (p>0.05, 𝐈𝟐<50%). 

 

 Conclusion:  

The systematic review and meta-analysis concludes 

that metformin is highly effective in the treatment of 

patient with anti-psychotics induced weight gain and safe 

in long term use up to 6 months as it was able to reduce 

the weight of patients on metformin ranging from 3 to 5 

kgs.  

  

Keywords:- Metformin, Antipsychotics, Weight Gain. 

 

I. BACKGROUND 

 

Obesity has become a major public health concern as it 

is responsible for more than 2.8 million deaths worldwide 

per year with an increased prevalence of cardiovascular 

disease, cancer, and type 2 diabetes. Despite the randomized 
clinical trials showing efficacy for lifestyle modification on 

weight loss, long-term adherence to diet and exercise 

remains difficult and people oftentimes require 

pharmacological therapy to manage body weight and 

metabolic health.  

 

A significant therapy option for many people with 

schizophrenia and other forms of psychosis is antipsychotic 

medication. It was shown that many people on antipsychotic 

drugs gained up to 20% of their initial body weight. Second-

generation antipsychotics, sometimes referred to as atypical 
antipsychotic drugs, are frequently recommended to people 

with schizophrenia because they have been demonstrated to 

lower the likelihood of extrapyramidal symptoms and boost 

treatment responsiveness. Patients who are identified as 

having first episode psychosis usually start receiving 

treatment with atypical antipsychotic drugs. Depending on 

the medication chosen, rapid weight gain is frequently 

noticed within the first few months of starting treatment. 

Weight gain and obesity can exacerbate psychological 

problems including low self-esteem or a negative self-

concept. 

 
Numerous studies advise intervention programs that 

include nutritional guidance and exercise, but efforts to 

create long-term successful weight control programs have 

met with only patchy success. Research has shown that 

individuals using atypical antipsychotic medicines require a 

variety of early, successful therapeutic weight management 

measures. The majority of weight loss therapies for people 

with schizophrenia that have been studied in the literature 

involve either food changes, exercise, or both. Since many 
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trials were constrained by attrition and participant non-

adherence to the program, it is unclear which of these 
strategies is most suitable and successful for managing 

weight among people using atypical antipsychotic 

medicines. There are no recognized early intervention 

programs for psychosis that deal with weight control in this 

demographic. Despite the fact that some workout regimens 

have shown positive outcomes, more         

 

The American Diabetes Association recommends 

metformin (also known as 1,1-dimethyl-biguanide) as the 

first-line oral glucose-lowering drug for persons with type 2 

diabetes, prediabetes, and at least one CVD risk factor (such 

as hypertension, dyslipidemia, etc.). Metformin improves 
glycemic control through one or more mechanisms, 

including decreased hepatic glucose synthesis, increased 

peripheral insulin sensitivity, and inhibition of 

gastrointestinal glucose absorption. There aren't many 

studies demonstrating weight loss in people who aren't 

diabetic, despite the fact that weight loss is frequently cited 

as a positive 'side-effect' of metformin. Even non-diabetic 

patients may benefit from metformin as an anti-obesity 

treatment, according to some research. It asserts that 

metformin helps people lose weight through influencing 

brain-based circuits that control hunger, as well as adipose 
and gut-derived signals. 

 

 Objectives: 

 

 Primary Objective: 

To evaluate the efficacy of metformin in treating 

patients with antipsychotics induced weight gain. 

 

 Secondary Objective: 

To evaluate safety of metformin in treating patients 

with antipsychotics induced weight gain. 

 

II. METHADOLOGY 

 

 Study Design:  

A systematic review protocol was developed and meta-

analysis was conducted. 

 

 Sources of Data and Materials: 

The systematic review protocol was developed in 

reference with Preferred Reporting Items for Systemic 

Reviews and Meta-analysis guidelines. The source of 

materials were obtained from published original articles 
through databases of following PubMed, Science direct, 

British Medical Council Psychiatry, American Journal of 

Psychiatry, Embase, MEDLINE, Schizophrenia 

Psychopharmacology, European Journal of Clinical 

Pharmacology, Schizophrenia bulletin, Journal of American 

Medical Association, Canadian Journal of Psychiatry, 

British Journal of Clinical Pharmacology, 

Psychopharmacology, Journal of Child and Adolescent 

Psychopharmacology, International Journal of 

Pharmaceutical Investigation, Human Psychopharmacology. 

 
 

 

 Articles Search Strategy:  

The articles search strategy was done using the 
keywords: Metformin, Antipsychotics induced weight gain, 

Weight loss. 

 

 Inclusion and Exclusion Criteria:  

The articles showing the association of metformin in 

weight loss for patients with antipsychotics induced weight 

gain were included. Articles of only English language were 

included in the study. The articles of other interventions in 

treating patients with antipsychotics induced weight gain 

were excluded. 

 

III. RESULT 

 

 Study Selection 

After an extensive analysis in through the original 

databases, 257 articles were screened in total and 103 

articles were excluded after the examination of title and 

abstract. After full text analysis, 154 articles were eligible 

for analysis. In eligible articles, 62 articles were excluded 

from the study as they did not use metformin in treatment of 

anti-psychotic induced weight gain and 59 articles were 

excluded as they explained metformin action in other 

physiological conditions except anti-psychotics induced 
weight gain. 

 

 
Fig 1 Study Selection 
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 Assessment of Risk of Bias in Included Studies: 

The risk of bias assessment was done using 
Cochrane’s Risk of bias assessment tool. The risk of bias 

assessment was done within studies and across studies. The 

following seven domains were evaluated in each of the 

study. 

 

 Random sequence generation [SELECTION BIAS] 

 Allocation concealment [SELECTION BIAS] 

 Blinding of participants and personnel 

[PERFORMANCE BIAS] 

 Blinding of outcomes assessment [DETECTION BIAS] 

 Incomplete outcome data [ATTRITION BIAS] 

 Selective reporting [REPORTING BIAS] 

 Other bias 

 

 

 

A Review of the author’s judgments about each risk of 

bias item presented as percentages across all included 
studies is given in the “Risk of Bias Graph” [Fig 2]. Review 

authors' judgments about each risk of bias item for each 

included study are given in the “Risk of Bias Summary” 

[Fig 3]. Only 10 (91%) of the 11 articles which were 

included in our study reported randomization details. It was 

not clear in the remaining one article whether they had used 

randomization or not. Only six (55%) articles reported 

details of allocation concealment. Other studies did not 

provide adequate descriptions of allocation sequencing 

generation methods or allocation concealment. Around 9 

studies (82%) reported the details regarding the blinding of 

participants and personnel. Except one study, none of the 
other studies provided the details regarding whether 

outcome assessment was blinded or not. Selective outcome 

reporting was unclear in one article and the remaining (91 

%) articles had low risk of bias. No other type of bias was 

found or reported. 

 

 
Fig 2 Risk of Bias Graph: Review Authors' Judgments About Each Risk of Bias Item Presented as Percentages  

Across All Included Studies. 

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias High risk of bias
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Fig 3 Risk of Bias Summary: Review Authors' Judgments About Each Risk of Bias Item for Each Included Study. 

 

IV. STATISTICAL ANALYSIS 

 

Meta-analysis was carried out and the forest plot was 

made using RevMan Software (Version 5.3; Cochrane 

Collaboration). The studies assessed the effectiveness of the 

metformin when compared to the control intervention at 

several time points. The timeframe of assessments in the 

individual studies varied from four weeks to six months. The 

differences between pre and post measurements were 

calculated in each arm and then the difference of those 

differences across treatment and control group was taken as 

the effect measure. Heterogeneity was quantified by  I2 

statistics. A Fixed-effect model was used since no 

significant heterogeneity was detected among studies 

(p>0.05, I2<50%). Both the continuous outcomes like 

weight and BMI obtained from different studies were 

expressed as differences in means and their   corresponding 

95% confidence intervals. Pooled effect sizes and the 95% 

confidence intervals were computed. Forest plot was not 

constructed to detect publication bias since there was no 

sufficient number of studies. 
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The forest plot of weight and BMI for different time 

points is given below (Table 1.1 to Table 1.8). The green 
boxes represent the effect size and the horizontal line 

represents the 95 % confidence intervals for the individual 

studies. Details of the study including the name of the lead 

author and corresponding year of publication is given in the 

left side of the forest plot. The size of the box represents 

weight given to each study. The vertical line represents the 

line of null effect.  

 

Any study line which crosses the line of null effect 

does not illustrate a statistically significant result. If any 
study is in the right side of the line of null effect without 

overlapping it, then that study favors treatment/experimental 

group. The vertical tip of the black diamond represents the 

pooled effect estimate obtained from different studies and 

the width of the diamond represents its confidence interval.  

 

 Tables and Graphs:  

 

 Outcome: Weight 

 

Table 1 Forest Plot of Change in Weight at the First follow up (4th Week) 

 
 

Table 2 Forest Plot of Change in Weight at the Second follow up (Eight/Seven Weeks) 

 
 

Table 3 Forest Plot of Change in Weight at the Third follow up (12 Weeks) 

 
 

 

Study or Subgroup

Wu et. al 2008

Wang et. al 2012

De Silva et. al 2015

Chiu et. al 2016

Total (95% CI)

Heterogeneity: Chi² = 0.55, df = 3 (P = 0.91); I² = 0%

Test for overall effect: Z = 2.75 (P = 0.006)

Mean

-1.1

-1.6

-0.72

0

SD

3.8432

5.7105

12.8461

9.3504

Total

32

32

34

19

117

Mean

0.8

1

1.49

0.1

SD

3.9611

5.0567

13.2024

10.5532

Total

32

34

32

18

116

Weight

58.2%

31.3%

5.4%

5.1%

100.0%

IV, Fixed, 95% CI

-1.90 [-3.81, 0.01]

-2.60 [-5.21, 0.01]

-2.21 [-8.50, 4.08]

-0.10 [-6.54, 6.34]

-2.04 [-3.50, -0.58]

Year

2008

2012

2015

2016

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-10 -5 0 5 10

Metformin control

Study or Subgroup

Baptista et. al 2006

Chiu et. al 2016

De Silva et. al 2015

Wang et. al 2012

Wu et. al 2008

Total (95% CI)

Heterogeneity: Chi² = 2.59, df = 4 (P = 0.63); I² = 0%

Test for overall effect: Z = 4.38 (P < 0.0001)

Mean

2.2

-0.5

-0.86

-2.5

-2

SD

10.2504

9.1602

12.9701

5.7105

3.843

Total

20

19

34

32

32

137

Mean

2.5

-0.5

0.68

1.5

1.4

SD

8.5

10.4504

13.1341

5.0567

3.8432

Total

20

18

32

34

32

136

Weight

5.8%

4.9%

5.0%

28.9%

55.5%

100.0%

IV, Fixed, 95% CI

-0.30 [-6.14, 5.54]

0.00 [-6.35, 6.35]

-1.54 [-7.84, 4.76]

-4.00 [-6.61, -1.39]

-3.40 [-5.28, -1.52]

-3.14 [-4.54, -1.73]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-10 -5 0 5 10

Metformin control

Study or Subgroup

Baptista et. al 2007

Baptista et. al 2008

Chiu et. al 2016

De Silva et. al 2015

Jarskog et. al 2013

Rado et. al 2016

Wang et. al 2012

Wu et. al 2008

Total (95% CI)

Heterogeneity: Chi² = 5.13, df = 7 (P = 0.64); I² = 0%

Test for overall effect: Z = 7.02 (P < 0.00001)

Mean

-1.4

-2.8

-1

-1.51

-4

2.03

-3.3

-2.8

SD

14.6

9.3536

9.1602

12.721

14.3052

17.8514

5.7663

3.7403

Total

36

13

19

34

75

12

32

32

253

Mean

-0.2

-1.4

-0.1

0.73

-1

5.88

2.5

2.6

SD

17.3139

10.6014

10.6057

13.5291

20.6727

37.3308

5.003

3.7242

Total

36

15

18

32

71

13

34

32

251

Weight

3.2%

3.3%

4.3%

4.4%

5.3%

0.3%

26.0%

53.1%

100.0%

IV, Fixed, 95% CI

-1.20 [-8.60, 6.20]

-1.40 [-8.79, 5.99]

-0.90 [-7.30, 5.50]

-2.24 [-8.58, 4.10]

-3.00 [-8.80, 2.80]

-3.85 [-26.52, 18.82]

-5.80 [-8.41, -3.19]

-5.40 [-7.23, -3.57]

-4.77 [-6.10, -3.44]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-20 -10 0 10 20

Metformin control
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Table 4 Forest Plot of Change in Weight at the Last follow up (Long Term- Six Months/ Fourteen Weeks) 

 
 

 Outcome BMI 

 

Table 5 Forest Plot of Change in BMI at the First follow up (4th Week) 

 
 

Table 6 Forest Plot of Change in BMI at the Second follow up (Eight/Seven Weeks) 

 
 

Table 7 Forest Plot of Change in BMI at the Third follow up (12 Weeks) 

 

Study or Subgroup

Carrizo et. al 2009

Wu et. al 2012

Baptista et. al 2006

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 1.95, df = 2 (P = 0.38); I² = 0%

Test for overall effect: Z = 3.14 (P = 0.002)

Mean

-13.5

-2.4

5.5

SD

18.1662

5.5653

10.2504

Total

24

24

20

68

Mean

-6.1

2.2

6.2

SD

13.9871

5.61

8.5

Total

30

30

20

80

Weight

8.4%

72.5%

19.1%

100.0%

IV, Random, 95% CI

-7.40 [-16.22, 1.42]

-4.60 [-7.60, -1.60]

-0.70 [-6.54, 5.14]

-4.09 [-6.64, -1.54]

Metformin Control Mean Difference Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10

Metformin Control

Study or Subgroup

Chiu et. al 2016

De Silva et. al 2015

Wang et. al 2012

Wu et. al 2008

Total (95% CI)

Heterogeneity: Chi² = 0.64, df = 3 (P = 0.89); I² = 0%

Test for overall effect: Z = 3.98 (P < 0.0001)

Mean

-0.1

42.62

-0.5

-0.4

SD

3.5

11.0912

1.1136

1.0149

Total

19

34

32

32

117

Mean

-0.1

43.3

0.3

0.2

SD

3.8

11.872

1.1533

0.6083

Total

18

32

34

32

116

Weight

1.9%

0.3%

35.2%

62.6%

100.0%

IV, Fixed, 95% CI

0.00 [-2.36, 2.36]

-0.68 [-6.23, 4.87]

-0.80 [-1.35, -0.25]

-0.60 [-1.01, -0.19]

-0.66 [-0.98, -0.33]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-4 -2 0 2 4

Metformin control

Study or Subgroup

Chiu et. al 2016

De Silva et. al 2015

Wang et. al 2012

Wu et. al 2008

Total (95% CI)

Heterogeneity: Chi² = 1.76, df = 3 (P = 0.62); I² = 0%

Test for overall effect: Z = 5.80 (P < 0.00001)

Mean

-0.2

42.48

-0.9

-0.8

SD

3.5

11.319

1.179

1.4177

Total

19

34

32

32

117

Mean

-0.3

42.49

0.5

0.4

SD

3.751

11.749

1.1533

1.3892

Total

18

32

34

32

116

Weight

3.3%

0.6%

57.5%

38.6%

100.0%

IV, Fixed, 95% CI

0.10 [-2.24, 2.44]

-0.01 [-5.58, 5.56]

-1.40 [-1.96, -0.84]

-1.20 [-1.89, -0.51]

-1.26 [-1.69, -0.84]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-4 -2 0 2 4

Metformin control

Study or Subgroup

Baptista et. al 2007

Baptista et. al 2008

Chiu et. al 2016

De Silva et. al 2015

Jarskog et. al 2013

Wang et. al 2012

Wu et. al 2008

Total (95% CI)

Heterogeneity: Chi² = 6.39, df = 6 (P = 0.38); I² = 6%

Test for overall effect: Z = 11.90 (P < 0.00001)

Mean

-0.5

-1.1

-0.7

41.83

-1

-1.2

-1.1

SD

4.9

3.005

3.5511

10.8553

5.1

1.179

0.9539

Total

36

13

19

34

75

32

32

241

Mean

-0.08

-0.6

-0.3

42.81

-0.3

0.9

0.9

SD

5.7

3.9154

3.751

12.4413

6.6

1.2

0.6557

Total

36

15

18

32

71

34

32

238

Weight

1.7%

1.5%

1.8%

0.3%

2.7%

30.2%

61.9%

100.0%

IV, Fixed, 95% CI

-0.42 [-2.88, 2.04]

-0.50 [-3.07, 2.07]

-0.40 [-2.76, 1.96]

-0.98 [-6.63, 4.67]

-0.70 [-2.62, 1.22]

-2.10 [-2.67, -1.53]

-2.00 [-2.40, -1.60]

-1.91 [-2.23, -1.60]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-4 -2 0 2 4

Metformin Control
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Table 8 Forest Plot of Change in BMI at the Last follow up (Long Term- Six Months/ Fourteen Weeks) 

 
 

V. DISCUSSION 

 

Antipsychotic medications are important therapeutic 

option for psychiatric and neurological impairments which 

not only gives a cure but also leads to several side effects 

like extrapyramidal symptoms, weight gain, amenorrhea, 
diarrhoea, anxiety, hyperprolactinemia, etc. where weight 

gain and obesity play a vital part in paving path for other 

possible co-morbidities. Thus, several clinical studies and 

review articles claims a solution with pharmacological 

intervention using metformin for treating patients with 

antipsychotics induced weight gain. 

 

From the results of meta-analysis conducted among 11 

published studies, we were able to prove the significant and 

statistical difference between the group of patients taking 

metformin and those on placebo with a weight reduction in 
patients with antipsychotics induced weight gain. This helps 

us to conclude that metformin had a reduction of 

approximately 3-5 kg in all the studies that have been 

analysed.  

 

After analyzing a wide range of articles, we have 

assessed that antipsychotic like clozapine, olanzapine, 

risperidone etc., induce weight gain. Tamara Pringbheim et 

al. also proved the existence of both metabolic and 

neurological effects in children who were treated with 

antipsychotics. 

 
Metformin not only helps to reduce antipsychotics 

induced weight gain but also has beneficial effects on 

patients with other co-morbidities like antipsychotics 

induced amenorrhea, metabolic disorders, Type II Diabetes 

mellitus. 

 

From the studies concluded from 2016 to 2019, 

various drugs other than metformin, like aripiprazole, 

fluvoxamine and topiramate were found to be both safe and 

effective equivalently with metformin in patients with 

clozapine induced weight gain. 
 

We were able to deduced a significant result that 

metformin was effective in reducing both body weight and 

body mass index at low doses [500mg/day -1000mg/day for 

a duration of 12 weeks]. Several RCTs that were conducted 

recently have reported that it is safe to use metformin for a 

period of 6 months and it have chance of developing 

metabolic acidosis and vitamin B12 deficiency.  

 

Metformin also plays a significant in role introducing 

new pharmacological targets for obesity and aging 

associated metabolic disorders. 
 

Metformin is considered to be one of the cheapest anti-

diabetic medications which is available in the market with a 

minimum price of Rs.2 per tablet. After a complete analysis 

of the selected article, we have assessed that metformin is 

safe, effective and cheapest method of treatment for anti-

psychotic induced weight gain. 

 

VI. CONCLUSION 

 

The systematic review concludes that metformin is 
highly effective and safe in the treatment of patients with 

anti-psychotics induced weight gain. We also were able to 

conclude they not only have an effect on weight gain but 

also other disorders like anti-psychotics induced amenorrhea 

and helps in introducing new pharmacological targets for 

obesity and aging associated metabolic disorders. 

 

It is safe in long term use of metformin up to 6 months 

with evident results. The safety profile was set as 6 months 

as prolonged use after this time period may lead to chance of 

developing vitamin B12 deficiency and lactic acidosis.  

 
We recommend metformin dose effective in reducing 

both body weight and body mass index at low doses of 

500mg/day -1000mg/day for a duration of 12 weeks. 

 

The use of metformin in anti-psychotic induced weight 

gain is efficient and was able to reduce the weight of range 

3-5 kgs approximately in all patients with metformin.  

 

From the results and discussion, we give the efficacy 

and safety of the drug metformin which can be 

recommended for patients who show evidence of anti-
psychotics induced weight gain. 

 

 

 

 

 

 

Study or Subgroup

Baptista et. al 2006

Carrizo et. al 2009

Total (95% CI)

Heterogeneity: Chi² = 0.32, df = 1 (P = 0.57); I² = 0%

Test for overall effect: Z = 1.78 (P = 0.08)

Mean

-0.8

-0.68

SD

2.8

5.8643

Total

20

24

44

Mean

1

0.05

SD

3.4598

5.7507

Total

20

30

50

Weight

71.9%

28.1%

100.0%

IV, Fixed, 95% CI

-1.80 [-3.75, 0.15]

-0.73 [-3.85, 2.39]

-1.50 [-3.15, 0.15]

Metformin Control Mean Difference Mean Difference

IV, Fixed, 95% CI

-4 -2 0 2 4

Favours [experimental] Favours [control]
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LIMITATIONS 

 
On basis of level of hierarchy evidences, systemic 

review and meta-analysis studies are highly prone to bias 

which alters the outcome of the study. This was overruled 

by risk of bias assessment for each article that were 

analysed. 

 

A meta-analysis focuses on relationship between group 

rate and mean and may not resemble the relation to the most 

individual valves of exposure and outcome. This may lead to 

aggression bias or ecologic bias. 

 

The methods of intervention for weight loss other than 
metformin was not established in our study as we focused 

only on metformin action on antipsychotics induced weight 

gain. The outcome parameters used to measure metformin 

effects were limited to body weight and body mass index as 

we faced a scarcity of data on other parameters like insulin 

levels, insulin sensitivity index and prolactin levels etc., 

falling into our inclusion criteria.  

 

 List of Abbrevations:  

 

 RCTs – Randomized Controlled Trails 

 BMI – Body Mass Index 
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