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INTRODUCTION 

Type 2 diabetes mellitus (T2DM) is a chronic metabolic 

disorder characterized by insulin resistance, progressive 

beta-cell dysfunction, and hyperglycemia.1 It poses a 

significant global public health challenge due to its 

increasing prevalence and associated morbidity, mortality, 

and economic burden. According to the International 

Diabetes Federation, over 530 million adults were living 

with diabetes in 2021, and this figure is projected to rise to 

643 million by 2030 if current trends persist. The majority 

of these cases are T2DM, driven largely by lifestyle 

factors, including poor diet, physical inactivity, and 

obesity. Early intervention is critical in high-risk 

populations to prevent or delay the progression from 

prediabetes to T2DM.2,3 

Prediabetes, characterized by impaired fasting glucose or 

impaired glucose tolerance, represents a reversible 

intermediate stage between normal glucose regulation and 

T2DM.4 Individuals with prediabetes have an increased 

risk of developing T2DM, with annual conversion rates 

estimated at 5% to 10%. Moreover, prediabetes is 

associated with a higher risk of cardiovascular disease and 
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other complications even before the onset of diabetes. This 

underscores the importance of effective strategies to 

prevent or delay the transition to T2DM.4,5 

Lifestyle modification has long been recognized as the 

cornerstone of diabetes prevention. Large-scale clinical 

trials, such as the Diabetes Prevention Program in the 

United States and the Finnish Diabetes Prevention Study, 

have demonstrated the efficacy of structured interventions 

focusing on diet, physical activity, and weight loss. 

Lifestyle interventions have been shown to reduce the risk 

of developing T2DM by 30% to 58% compared to standard 

care. However, the intensity, duration, and long-term 

sustainability of lifestyle interventions remain challenging 

for many individuals, especially in resource-limited 

settings.5-7 

Pharmacological interventions, such as metformin, offer 

an alternative or adjunctive approach for T2DM prevention 

in high-risk populations. Metformin, an insulin-sensitizing 

agent, works by reducing hepatic glucose production and 

improving peripheral glucose uptake. It has a well-

established safety profile and is widely used as a first-line 

treatment for T2DM. In addition to its glucose-lowering 

effects, metformin has demonstrated favorable effects on 

weight management, lipid profiles, and cardiovascular risk 

markers. The diabetes prevention program outcomes study 

(DPPOS) highlighted that metformin reduces T2DM 

incidence by approximately 31% over 10 years among 

individuals with prediabetes.2,8,9 

Comparing the efficacy of lifestyle modifications and 

metformin for T2DM prevention has significant clinical 

and public health implications. While both interventions 

are effective, their relative benefits and suitability may 

vary based on individual characteristics, adherence levels, 

and resource availability. Understanding these differences 

is crucial for tailoring prevention strategies to meet the 

diverse needs of high-risk populations.5,10-13 

This meta-analysis aims to evaluate and compare the 

efficacy of metformin and lifestyle modifications in 

preventing the onset of T2DM among high-risk individuals 

and addressing this topic by systematically reviewing and 

synthesizing evidence from randomized controlled trials 

(RCTs). This comparison is particularly relevant in the 

context of the rising prevalence of prediabetes and the need 

for scalable, cost-effective interventions. A deeper 

understanding of the relative efficacy of these approaches 

will inform the development of personalized and 

population-level strategies for diabetes prevention, 

ultimately reducing the global burden of T2DM. 

METHODS 

Study design 

This meta-analysis adhered to the guidelines of the 

preferred reporting items for systematic reviews and meta-

analyses (PRISMA).14 The objective was to evaluate the 

efficacy of metformin versus lifestyle modifications in 

preventing the onset of T2DM among high-risk individuals 

by synthesizing evidence from RCTs. It was conducted 

during the period from August 2024 to December 2024. 

Eligibility criteria 

Studies were included if they met the following criteria: 

RCTs comparing metformin to lifestyle modifications; 

studies conducted among individuals at high risk of 

developing T2DM, such as those with prediabetes or 

metabolic syndrome; reporting the incidence of T2DM as 

an outcome; and providing sufficient data for calculating 

odds ratio (OR) and 95% confidence intervals (CI). Non-

randomized studies, observational studies, reviews, and 

trials without relevant outcomes or insufficient data were 

excluded. 

Data sources and search strategy 

A systematic search was performed across five electronic 

databases: PubMed, Web of Science, Scopus, Medline, and 

the Cochrane Library. Supplementary searches were 

conducted on Google Scholar to identify grey literature. 

The search included both indexed and in-progress studies. 

Key search terms included “metformin,” “lifestyle 

modifications,” “type 2 diabetes mellitus,” “prevention,” 

and “randomized controlled trials.” Boolean operators, 

MeSH terms, and truncation were employed to refine the 

search. A manual search of reference lists from relevant 

articles was also conducted to identify additional eligible 

studies. 

Study selection 

All retrieved records were imported into a reference 

management software, and duplicates were removed. 

Titles and abstracts of the remaining records were screened 

independently by two reviewers. Full-text articles of 

potentially eligible studies were retrieved and assessed for 

eligibility against the predefined inclusion criteria. 

Discrepancies in study selection were resolved through 

discussion or consultation with a third reviewer. 

Data extraction and management 

Data extraction was performed independently by two 

reviewers using a standardized data extraction form. 

Extracted data included study characteristics (author, year, 

country, and design), participant demographics (age, BMI, 

HbA1c levels, and sample size), intervention details 

(metformin dosage and lifestyle modification strategies), 

follow-up duration, and outcome measures (incidence of 

T2DM). The data were cross-checked for accuracy, and 

any disagreements were resolved through discussion. 

Statistical analysis and data synthesis 

The primary outcome was the incidence of T2DM among 

individuals receiving metformin versus those undergoing 
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lifestyle modifications. OR and corresponding 95% CI 

were calculated for each study. A random-effects model 

was used to account for variability among studies. 

Statistical heterogeneity was assessed using the I² statistic, 

with values greater than 50% indicating substantial 

heterogeneity. Publication bias was assessed visually using 

a funnel plot and quantitatively using Egger’s test. 

A narrative synthesis was performed alongside the 

quantitative analysis to contextualize the findings. Data 

were synthesized and presented as forest plots, showing the 

individual study estimates and the pooled effect size. 

Statistical analyses were conducted using Review Manager 

(RevMan) version 5.4.15 

RESULTS 

Total 144 participants were included in the study. 75 were 

females (52%) and rest were males (48%). 

The primary database search across PubMed, Web of 

Science, Scopus, Medline, the Cochrane Library, and 

Google Scholar yielded a total of 792 records. After 

removing 414 duplicates, 378 records were screened based 

on their titles and abstracts. Following this screening 

phase, 319 records were excluded as they did not meet the 

predefined inclusion criteria. A total of 59 full-text articles 

were sought for retrieval, with 57 successfully retrieved 

and assessed for eligibility. Of these, 49 studies were 

excluded due to reasons such as insufficient data for 

extraction or lack of direct comparison between metformin 

and lifestyle modifications. Finally, eight studies were 

deemed eligible and included in the meta-analysis (Figure 

1). 

Characteristics and findings of included studies 

Table 1 provide a summery for the characteristic of the 

included studies. The eight included studies were all RCTs, 

conducted across various countries including the USA, 

China, India, Pakistan, and Bangladesh.16-23 Follow-up 

durations ranged from 12 months to 36 months, with a 

mean follow-up of approximately 21 months.16,17,21,22 

Sample sizes varied significantly, with smaller cohorts 

such as 85 participants in O’Brien et al and larger 

populations such as 3,234 in Knowler et al.19,21 These 

studies provided robust comparative data between 

metformin and lifestyle modification groups. 

 

Figure 1: PRISMA flow diagram for summary of the search and screening processes. 
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Figure 2: Forest plot of the incidence of T2DM among the metformin group versus lifestyle modifications group. 

Table 1: Characters of the included RCT studies (n=8). 

Study Country 
Follow up 

duration 

Sample 

size total 

Group total Age in years BMI  HbA1C 

M  LSM  M  LSM  M  LSM  M  LSM  

Barua et al, 

201916 Bangladesh 12m 100 50 50 
45.2 

±5.9 

44.5 

±6.4 

24.5 

±7.1 

24.1 

±6.7 

5.81 

±0.47 

5.91 

±0.44 

Basavareddy et 

al, 202217 India 12m 104 53 51 
46.57 

±9.65 

48± 

9.04 

26.9± 

3.74 

26.81 

±2.96 

6.25 

±0.21 

6.15± 

0.22 

Hydrie et al, 

201218 Pakistan 18m 209 95 114 
43.5 

±8.4 

43.1± 

10.1 

28.1 

±4.3 

26.1 

±4.7 
NR NR 

Knowler et al, 

200219 USA 
Mean 2.8 

years 
3234 1073 1079 

50.9± 

10.3 

50.6± 

11.3 

33.9± 

6.6 

33.9± 

6.8 

5.91± 

0.5 

5.91± 

0.5 

Lu et al, 201120 China 24m 181 95 86 
62.44 

±9.16 

64.72

±7.93 

27.07

±3.30 

26.92 

±3.65 
NR NR 

O'Brien et al, 

201721 USA 12m 85 27 30 
45.8 

±11.7 

45.5 

±12.3 

33.2 

±5.5 

34.4 

±7.9 

6.0 

±0.2 

5.9 

±0.2 

Ramachandran 

et al, 200622 India 36m 262 129 133 
46.3 

±5.7 

46.1 

±5.7 

25.6 

±3.3 

25.7 

±3.3 

6.2 

±0.6 

6.1 

±0.5 

Zhang et al, 

202323 China 24m 1678 831 847 
52.33 

±10.4 

52± 

9.65 

26.27 

±2.88 

26.28 

±2.81 

5.86 

±0.44 

5.90 

±0.41 

M: Metformin, LSM: life style modification, BMI: body mass index, NR: not reported

The age of participants across studies demonstrated 

consistency, with mean ages in the metformin group 

ranging from 43.5±8.4 years in Hydrie et al to 62.44±9.16 

years in Lu et al.18,20 In the lifestyle modification group, 

mean ages ranged from 43.1±10.1 years in Hydrie et al to 

64.72±7.93 years in Lu et al.18,20 BMI levels were generally 

within the overweight range, with metformin group means 

ranging from 24.5±7.1 kg/m² in Barua et al to 33.9±6.6 

kg/m² in Knowler et al.16,19 Similar BMI trends were 

observed in the lifestyle modification groups. Glycemic 

markers such as HbA1c were reported in most studies, with 

baseline values generally consistent between groups. For 

example, HbA1c levels were 6.25±0.21% and 6.15±0.22% 

for metformin and lifestyle modification groups, 

respectively, in Basavareddy et al.17 However, two studies 

did not report HbA1c values.18,20 

Quantitative data synthesis 

Incidence of T2DM 

The meta-analysis synthesized data from eight studies to 

compare the incidence of T2DM among participants 

receiving metformin versus lifestyle modifications. A total 

of 563 cases of T2DM were reported in the metformin 

group out of 2,324 participants, compared to 550 cases in 

the lifestyle modification group out of 2,360 participants. 

The pooled OR was 1.03 (95% CI: 0.64 to 1.65), indicating 

no statistically significant difference between the two 

interventions in reducing the incidence of T2DM. The 

heterogeneity among studies was substantial, with I²=78% 

(p<0.0001), suggesting variability in study results (Figure 

2). 

Individually, some studies demonstrated distinct findings. 

For instance, Knowler et al reported a higher T2DM 

incidence in the metformin group (OR: 1.65, 95% CI: 1.32 

to 2.07), whereas Zhang et al observed a protective effect 

of metformin (OR: 0.75, 95% CI: 0.61 to 0.92).19,23 Other 

studies, such as Barua et al and Basavareddy et al, showed 

overlapping confidence intervals, suggesting no clear 

difference between groups.16,17 

Publication bias 

The funnel plot used to assess publication bias revealed a 

symmetrical distribution of study results, suggesting no 

significant publication bias (Figure 3). This strengthens the 
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reliability of the meta-analytic findings despite the 

observed heterogeneity. 

 

Figure 3: Funnel plot for the assessment of the 

publication bias.  

DISCUSSION 

T2DM is a significant global health challenge, with rising 

prevalence leading to substantial morbidity, mortality, and 

healthcare costs. Prevention strategies have focused on 

lifestyle modifications and pharmacological interventions, 

with metformin emerging as a cornerstone in high-risk 

individuals.2,3 However, there has been ongoing debate 

regarding the relative efficacy of metformin compared to 

structured lifestyle modifications, which typically include 

dietary adjustments, increased physical activity, and 

behavioral counselling.5,7,8 This meta-analysis aimed to 

synthesize data from RCTs comparing these two 

interventions to elucidate their relative efficacy in reducing 

T2DM incidence. 

The meta-analysis included eight RCTs with a combined 

population of 4,684 participants (2,324 in the metformin 

group and 2,360 in the lifestyle modification group). The 

pooled analysis found no significant difference in the 

incidence of T2DM between the two groups, with OR of 

1.03 (95% CI: 0.64 to 1.65). Substantial heterogeneity was 

observed among the studies (I²=78%, p<0.0001). This 

result suggests that metformin and lifestyle modifications 

may be similarly effective in preventing the progression to 

T2DM in high-risk individuals. 

The findings of this meta-analysis align with existing 

literature that demonstrates the comparable efficacy of 

pharmacological and non-pharmacological approaches in 

delaying or preventing T2DM. For instance, Knowler et al 

in the Diabetes Prevention Program trial, one of the most 

extensive studies in this area, reported that lifestyle 

modifications reduced T2DM incidence by 58% compared 

to placebo, while metformin reduced it by 31%.19 Although 

lifestyle interventions appeared more effective in their 

analysis, our pooled results highlight that in some contexts, 

metformin may offer comparable benefits when 

implemented effectively. 

Similarly, Basavareddy et al found no significant 

difference in T2DM incidence between metformin (OR: 

0.92, 95% CI: 0.78 to 1.08) and lifestyle modification 

groups, consistent with our findings.17 These results 

underscore the potential utility of metformin as an 

alternative, particularly in individuals who may face 

barriers to sustaining lifestyle changes. 

The heterogeneity observed in our meta-analysis warrants 

consideration. The substantial variability (I²=78%) may 

stem from differences in study populations, intervention 

designs, and follow-up durations. For example, Zhang et al 

reported a protective effect of metformin (OR: 0.75, 95% 

CI: 0.61 to 0.92), suggesting that metformin may be more 

effective in certain subgroups.23 In contrast, Knowler et al 

found a higher incidence of T2DM in the metformin group 

compared to lifestyle modifications (OR: 1.65, 95% CI: 

1.32 to 2.07), which may reflect differences in participant 

adherence or baseline risk profiles.19 

Variability in baseline characteristics such as age, BMI, 

and glycemic markers may also influence outcomes. For 

instance, studies with older participants or those with 

higher BMI, such as Knowler et al, demonstrated a higher 

baseline risk for T2DM, potentially amplifying the 

observed benefits of lifestyle interventions.19 In contrast, 

studies with younger or less obese populations, such as 

Barua et al, may yield more comparable outcomes between 

the two interventions.16 

The comparable efficacy of metformin and lifestyle 

modifications in preventing T2DM can be understood 

through their distinct mechanisms. Metformin primarily 

acts by reducing hepatic glucose production and improving 

insulin sensitivity, which directly address the 

pathophysiology of T2DM. On the other hand, lifestyle 

modifications target multiple risk factors, including weight 

loss, improved insulin sensitivity, and reduced 

inflammation, offering a holistic approach to metabolic 

health.24-26 

Interestingly, the comparable outcomes observed in our 

analysis may suggest that while lifestyle modifications 

have broader health benefits, metformin’s targeted effects 

on glucose metabolism are sufficient to achieve similar 

reductions in T2DM incidence in high-risk individuals. 

The findings of this meta-analysis have several 

implications for clinical practice. First, they highlight the 

importance of individualizing prevention strategies based 

on patient preferences, comorbidities, and resource 

availability. Lifestyle modifications should remain the 

cornerstone of T2DM prevention due to their broader 

health benefits, including cardiovascular risk reduction and 

weight management. However, metformin represents a 

valuable alternative for individuals unable or unwilling to 

commit to intensive lifestyle changes.9,24 

Moreover, the observed variability in study outcomes 

underscores the need for patient-centered approaches. 
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Factors such as baseline risk, cultural context, and 

socioeconomic barriers should inform the choice of 

intervention. For example, in resource-limited settings 

where structured lifestyle programs may be unavailable, 

metformin may offer a cost-effective and scalable 

alternative. 

The strengths of this meta-analysis include the 

comprehensive search strategy, inclusion of only RCTs to 

ensure high-quality evidence, and rigorous data synthesis 

methods. However, several limitations must be 

acknowledged. The substantial heterogeneity among 

studies limits the generalizability of pooled estimates. 

While subgroup analyses could provide further insights, 

they were not feasible due to the limited number of 

included studies. Additionally, differences in intervention 

intensity and adherence across studies may have 

influenced the observed outcomes. 

Furthermore, publication bias, although not evident in our 

analysis, cannot be entirely excluded. Smaller studies with 

non-significant findings may have been underrepresented 

in the literature. Future research should address these 

limitations by standardizing intervention protocols and 

exploring the long-term sustainability of both approaches.  

CONCLUSION  

This meta-analysis provides robust evidence that 

metformin and lifestyle modifications are similarly 

effective in reducing the incidence of T2DM in high-risk 

individuals, with a pooled OR of 1.03 (95% CI: 0.64 to 

1.65). These findings underscore the need for personalized 

prevention strategies that consider patient preferences and 

contextual factors. While lifestyle modifications should 

remain the first-line approach due to their holistic benefits, 

metformin offers a valuable alternative in specific 

populations. Further research is needed to elucidate the 

factors contributing to the observed heterogeneity and to 

explore the long-term impacts of these interventions on 

metabolic health. 

ACKNOWLEDGEMENTS 

Authors would like to thank all the research contributors in 

the field of the study. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Sinha S, Haque M. Insulin resistance and type 2 

diabetes mellitus: an ultimatum to renal physiology. 

Cureus. 2022;14(9). 

2. Xie D, Shen Z, Yang L, Zhou D, Li C, Liu F. Global, 

regional, and national burden of type 2 diabetes 

mellitus attributable to particulate matter pollution 

from 1990 to 2021: An analysis of the global burden 

of disease study 2021. Diabetes Res Clin Pract. 

2024;218:111934. 

3. Zhao Q, Khan, Peng C. The Global Burden of 

Disease Attributable to High Fasting Plasma Glucose 

in 204 Countries and Territories, 1990–2021: A 

Systematic Analysis of the Global Burden of Disease 

Study 2021. Available at: https://ssrn.com/ 

abstract=5038431. Accessed on 24 October 2024. 

4. Tura A, Grespan E, Göbl CS, Koivula RW, Franks 

PW, Pearson ER, et al. Profiles of glucose 

metabolism in different prediabetes phenotypes, 

classified by fasting glycemia, 2-hour OGTT, 

glycated hemoglobin, and 1-hour OGTT: an IMI 

DIRECT study. Diabetes. 2021;70(9):2092-106. 

5. Liu Y, Li J, Wu Y, Zhang H, Lv Q, Zhang Y, et al. 

Evidence from a systematic review and meta-

analysis: Classical impaired glucose tolerance should 

be divided into subgroups of isolated impaired 

glucose tolerance and impaired glucose tolerance 

combined with impaired fasting glucose, according to 

the risk of progression to diabetes. Front Endocrinol. 

2022;13:835460. 

6. Sugandh FN, Chandio M, Raveena FN, Kumar L, 

Karishma FN, Khuwaja S, et al. Advances in the 

management of diabetes mellitus: a focus on 

personalized medicine. Cureus. 2023;15(8). 

7. Samuel PO, Edo GI, Emakpor OL, Oloni GO, Ezekiel 

GO, Essaghah AE, et al. Lifestyle modifications for 

preventing and managing cardiovascular diseases. 

Sport Sci Health. 2024;20(1):23-36. 

8. Karunarathna I, Jayathilaka P. Comprehensive 

Management of Type 2 Diabetes Mellitus: From 

Prevention to Novel Therapeutic Approaches. Uva 

Clinical Lab. 2024;2. 

9. Doyle-Delgado K, Chamberlain JJ, Shubrook JH, 

Skolnik N, Trujillo J. Pharmacologic approaches to 

glycemic treatment of type 2 diabetes: synopsis of the 

2020 American diabetes association's standards of 

medical care in diabetes clinical guideline. Ann Int 

Med. 2020;173(10):813-21. 

10. Mousavi SS, Namayandeh SM, Fallahzadeh H, 

Rahmanian M, Mollahosseini M. Comparing the 

effectiveness of metformin with lifestyle 

modification for the primary prevention of type II 

diabetes: a systematic review and meta-analysis. 

BMC Endocr Disord. 2023;23(1):198. 

11. Guardado-Mendoza R, Salazar-López SS, Álvarez-

Canales M, Farfán-Vázquez D, Martínez-López YE, 

Jiménez-Ceja LM, et al. The combination of 

linagliptin, metformin and lifestyle modification to 

prevent type 2 diabetes (PRELLIM). A randomized 

clinical trial. Metabolism. 2020;104:154054. 

12. Lee CG, Heckman-Stoddard B, Dabelea D, Gadde 

KM, Ehrmann D, Ford L, et al. Effect of metformin 

and lifestyle interventions on mortality in the diabetes 

prevention program and diabetes prevention program 

outcomes study. Diabetes Care. 2021;44(12):2775-

82. 

13. Goldberg RB, Orchard TJ, Crandall JP, Boyko EJ, 

Budoff M, Dabelea D, et al. Effects of long-term 



Alotifi SA et al. Int J Community Med Public Health. 2025 Feb;12(2):906-912 

                            International Journal of Community Medicine and Public Health | February 2025 | Vol 12 | Issue 2    Page 912 

metformin and lifestyle interventions on 

cardiovascular events in the diabetes prevention 

program and its outcome study. Circulation. 

2022;145(22):1632-41. 

14. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, 

Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 

statement: an updated guideline for reporting 

systematic reviews. BMJ. 2021;29:372. 

15. Review Manager (RevMan). Version 5.4. The 

Cochrane Collaboration, (version date). Available at: 

revman.cochrane.org. Accessed on 24 October 2024. 

16. Barua M, Pathan F, Nabi MU, Kabir M. Assessment 

of clinical and biochemical profile of prediabetic 

subject in Bangladesh, attending in BIRDEM and 

results of intervention by lifestyle modification, 

metformin, and DPP4 inhibitor. Diabetes Metabolic 

Syndrome: Clin Res Rev. 2019;13(2):1603-8. 

17. Basavareddy A, Sarala N, Nanjappa VP, Eshwarappa 

SM. A Study of Lifestyle Modifications with and 

Without Metformin in Prediabetic Subjects. J 

Diabetol. 2022;13(3):277-84. 

18. Iqbal Hydrie MZ, Basit A, Shera AS, Hussain A. 

Effect of intervention in subjects with high risk of 

diabetes mellitus in Pakistan. J Nutr Metabolism. 

2012;2012(1):867604. 

19. Diabetes Prevention Program Research Group. 

Reduction in the incidence of type 2 diabetes with 

lifestyle intervention or metformin. N Engl J Med. 

2002;346(6):393-403. 

20. Lu YH, Lu JM, Wang SY, Li CL, Zheng RP, Tian H, 

et al. Outcome of intensive integrated intervention in 

participants with impaired glucose regulation in 

China. Adv Therap. 2011;28:511-9. 

21. O’Brien MJ, Perez A, Scanlan AB, Alos VA, 

Whitaker RC, Foster GD, et al. PREVENT-DM 

comparative effectiveness trial of lifestyle 

intervention and metformin. Am J Prev Med. 

2017;52(6):788-97. 

22. Ramachandran A, Snehalatha C, Mary S, Mukesh B, 

Bhaskar AD, Vijay V, Indian Diabetes Prevention 

Programme (IDPP). The Indian Diabetes Prevention 

Programme shows that lifestyle modification and 

metformin prevent type 2 diabetes in Asian Indian 

subjects with impaired glucose tolerance (IDPP-1). 

Diabetologia. 2006;49:289-97. 

23. Zhang L, Zhang Y, Wang X, Dong L, Li Q, Ren W, 

et al. Safety and effectiveness of metformin plus 

lifestyle intervention compared with lifestyle 

intervention alone in preventing progression to 

diabetes in a Chinese population with impaired 

glucose regulation: a multicentre, open-label, 

randomised controlled trial. Lancet Diabetes 

Endocrinol. 2023;11(8):567-77. 

24. Apostolova N, Iannantuoni F, Gruevska A, Muntane 

J, Rocha M, Victor VM. Mechanisms of action of 

metformin in type 2 diabetes: Effects on 

mitochondria and leukocyte-endothelium 

interactions. Redox Biol. 2020;34:101517. 

25. Vajje J, Khan S, Kaur A, Kataria H, Sarpoolaki S, 

Goudel A, et al. Comparison of the Efficacy of 

Metformin and Lifestyle Modification for the 

Primary Prevention of Type 2 Diabetes: A Meta-

Analysis of Randomized Controlled Trials. Cureus. 

2023;15(10). 

26. Triggle CR, Mohammed I, Bshesh K, Marei I, Ye K, 

Ding H, et al. Metformin: Is it a drug for all reasons 

and diseases? Metabolism. 2022;133:155223. 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Alotifi SA, Alshehri FAD, 

Mashyakhi SQY, Alyahya MSF, Alqahtani AAS, 

Asiri MRA, et al. Efficacy of metformin versus 

lifestyle modifications in preventing type 2 diabetes 

mellitus: a meta-analysis of randomized controlled 

trials. Int J Community Med Public Health 

2025;12:906-12. 


