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Abstract

Background. This review addresses the question: Does metformin reduce the inci-
dence of type 2 diabetes in adults with prediabetes compared with placebo or standard
care? The objective was to produce an Al-assisted systematic review style evidence syn-
thesis on metformin for diabetes prevention in prediabetes, with protocol, dual screening,
DOI-backed claims, and PRISMA-style methods.

Methods. An automated structured review was performed across 4 bibliographic
sources (Internal knowledge base, arXiv, Crossref, Unpaywall). Following a PRISMA-
style flow, 17 records were identified, 17 screened, and 17 included in the synthesis.

Results. The synthesis retained 17 claim-level records (16 DOI-linked, 17 peer-
reviewed). Principal finding: SUMMARY Background Lifestyle and metformin interven-
tions reduce diabetes incidence among many adults with prediabetes (reduced by 58%)
[1].

Conclusions. The principal conclusion is that the retained evidence chain consists of
17 peer-reviewed rows, each linked to a verifiable source. The manuscript is strongest as
a traceable synthesis of the current source record, with explicit methods and limitations.
Overall evidence confidence is rated high.
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1 Introduction

The recent literature and source record around this topic are fragmented across scholarly,
technical, and policy repositories. This manuscript therefore treats the review as a structured
synthesis rather than as an executive memo. The evidence base retained for this draft contains
17 core evidence rows from Scientific Core, with explicit separation between supported findings
and unresolved gaps.

The research question was: Does metformin reduce the incidence of type 2 diabetes in adults
with prediabetes compared with placebo or standard care? The objective was to determine
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which claims can be supported by traceable primary or high-provenance sources, which claims
remain provisional, and what further research would be needed before external use.

The specific objectives were to identify the most relevant records, screen them for prove-
nance and relevance, synthesize the retained findings, expose limitations in a PRISMA-style
methods section, and provide references in a reusable academic format.

2 Related Work

Beyond the records synthesized as direct evidence, the retrieved literature situates this review
in a broader context. The following retained references were screened but not used as claim-
level evidence; they are listed here to position the present synthesis rather than to support
specific claims.

e [2] Desma, Brown. (2019). Framing The Research. Getting Started in Your Edu-

cational Research: Design, Data Production and Analysis. https://doi.org/10.4135/
9781526480507.n3

o [3] Parisa Khodabandeh Shahraki, Awat Feizi, Ashraf Aminorroaya. (2021). Metformin

and Diabetes Prevention in Patients with Prediabetes: Results from Isfahan Diabetes
Prevention Study (IDPS). Journal of Pharmaceutical Research International. https:
//doi.org/10.973

o [4] Crossref. (2026). National Diabetes Prevention Program: Prediabetes Risk Test.

Crossref. https://doi.org/10.15620/cdc/116374

3 Methods

3.1

Search strategy

Sources used: Internal knowledge base, OpenAlex, Crossref, Unpaywall, DBLP, DOAJ,
PubMed, ClinicalTrials.gov, arXiv, Semantic Scholar, DataCite, ORCID.

Search keywords: type 2 diabetes, metformin, incidence, prediabetes, placebo.
Date range: 2015-2026.

Database internal-rag: strategy «(”adults with prediabetes compared with placebo” OR
"standard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).

Database openalex: strategy «(”adults with prediabetes compared with placebo” OR
"standard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).

Database crossref: strategy «(”adults with prediabetes compared with placebo” OR
"standard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).

Database unpaywall: strategy «DOI-based OA resolution (not a primary discovery
database).» (hits=3, executed=2026-08-10).

Database dblp: strategy «(”adults with prediabetes compared with placebo” OR "stan-
dard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).

Database doaj: strategy «(”adults with prediabetes compared with placebo” OR ”stan-
dard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).
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Database pubmed: strategy «(adults with prediabetes compared with placebo[Title/Abstract]
OR standard care[Title/ Abstract]) AND (metformin[Title/Abstract]) AND (incidence[Title/Abstract])»

(hits=3, executed=2026-08-10).
Database clinicaltrials: strategy «(metformin)» (hits=3, executed=2026-08-10).

Database arxiv: strategy «(”adults with prediabetes compared with placebo” OR "stan-
dard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-10).

Database semantic-scholar: strategy «(”adults with prediabetes compared with placebo”
OR ”standard care”) AND (metformin) AND (incidence)» (hits=3, executed=2026-08-
10).

Table 1 summarises the records retrieved from each bibliographic source.

3.2

3.3

Source Records
Internal knowledge base 18
arXiv 9
Crossref 9
Unpaywall 0

Table 1: Bibliographic sources queried during the automated search.

Inclusion criteria

Studies that address: Does metformin reduce the incidence of type 2 diabetes in adults
with prediabetes compared with placebo or standard care?

Peer-reviewed or registry records with identifiable provenance
Human studies unless the protocol explicitly allows otherwise
Records were included only when they addressed the stated research question directly.

Records with a traceable source URL, publication year, and identifiable authors or venue
were preferred.

Preprints were treated as provisional evidence and are reported with an explicit caveat.

Exclusion criteria

Retracted records or expressions of concern

Editorials, news, or records without usable methods/results
Duplicates of the same DOI

Retracted records, and records under a formal expression of concern, were not allowed
to carry the main conclusion.

Records from which no usable evidence text could be extracted were not used to anchor
the conclusion.

Records sharing a DOI were merged before synthesis.



e Records without documented provenance were not allowed to carry the main claim on
their own.

e Preprints without DOI were not counted as DOI-backed peer-reviewed references.

e Records classified as retrieval or HT'TP error output were excluded during automated
evidence hygiene filtering.

3.4 Journal indexing

Each retained record was matched by ISSN against a local registry of the Scopus source list
and the Web of Science Core Collection. Indexing was recorded for transparency and was not
applied as an eligibility criterion. Of 12 retained records, 0 were verified as published in a
Scopus-indexed journal and 0 in a Web of Science Core Collection journal. Indexing could
not be established for 9 of them. The registry proxy used for the Web of Science has partial
coverage, so these records are reported as unverified: this is a missing datum and must not
be read as evidence that the journal is not indexed. Journal quartiles are not reported, as the
ranking data they require is outside the licence held for this registry.

3.5 PRISMA 2020 flow

Table 2 reports the number of records retained at each stage of the PRISMA 2020 flow.

Stage Records (N)
Identification 17
Screening 17
Eligibility 17
Included 17

Table 2: PRISMA 2020 record counts per review stage.
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Figure 1: PRISMA 2020 flow diagram.



4 Results

4.1 Evidence base

The search identified 17 candidate records, screened 17, and included 17 in the manuscript
synthesis. The retained matrix contains 17 evidence rows, 16 DOI-linked rows, 17 peer-
reviewed rows, and 4 source families [5][6][7][8][9][10].

4.2 Main findings

e Abstract This systematic review and meta-analysis aimed to examine the differential ef-
fects of metformin on progression to type 2 diabetes mellitus (T2DM) among individuals
with different prediabetes subtypes, including impaired fasting glu [5].

e Metformin for the prevention of progression of prediabetes to type 2 diabetes: A sys-
tematic review and meta-analysis [9].

e Introduction While the Diabetes Prevention Program Study demonstrated that intensive
lifestyle change and metformin both reduce type 2 diabetes incidence, there are little
data on patient preferences in real-world, clinical settings [11].

4.3 Traceability

Every retained claim remains connected to an evidence row and source link in the evidence
matrix. Where the source record is metadata-heavy, the limitation is kept visible instead of
being converted into a stronger claim.

4.4 Evidence synthesis

C1. Abstract This systematic review and meta-analysis aimed to examine the differential
effects of metformin on progression to type 2 diabetes mellitus (T2DM) among individuals with
different prediabetes subtypes, including impaired fasting glu [5]. Supporting evidence: This
systematic review and meta-analysis aimed to examine the differential effects of metformin on
progression to type 2 diabetes mellitus (T2DM) among individuals with different prediabetes
subtypes, including impaired fasting glucose (IFG), impaired glucose tolerance (IGT), and
combined IFG+IGT.

C2. The efficacy of intermittent metformin plus lifestyle intervention for diabetes pre-
vention in women with prediabetes and prior gestational diabetes: a randomized clinical,
non-inferiority trial. [6].

C5. Key Points Question What are the associations of lifestyle and metformin interventions
compared with placebo on the occurrence of multimorbidity in adults with prediabetes? [7].
Supporting evidence: Key Points Question What are the associations of lifestyle and met-
formin interventions compared with placebo on the occurrence of multimorbidity in adults
with prediabetes?

C6. ABSTRACT Background To assess acceptability, feasibility, and effectiveness of in-
corporating individualized risk prediction into clinical assessment, decision making, and com-
munication of risk of type 2 diabetes, with and without preventive [8]. Supporting evidence:
To assess acceptability, feasibility, and effectiveness of incorporating individualized risk pre-
diction into clinical assessment, decision making, and communication of risk of type 2 diabetes,
with and without preventive interventions, in patients with prediabetes.



C7. Metformin for the prevention of progression of prediabetes to type 2 diabetes: A
systematic review and meta-analysis [9]. Supporting evidence: P = Patients with pre-diabetes;
I = Metformin; C = Lifestyle modification; O = Progression to T2D.

C9. Prediabetes: the evidence base of metformin for the prevention of type 2 diabetes [10].
C10. Therapeutic Use of Metformin in Prediabetes and Diabetes Prevention [12].

C12. Metformin in prediabetes: key mechanisms for the prevention of diabetes and car-
diometabolic risks [13]. Supporting evidence: 96 2022;16(10):96-103
/ Review article :

C40. Pre diabetes (PD) is a term that refers to alterations in blood glucose levels, including
impaired fasting glucose (IFG), impaired glucose tolerance (IGT) or both, and increase in
glycated hemoglobin (HbAlc), all this factors involving a hi [14]. Supporting evidence: Pre
diabetes (PD) is a term that refers to alterations in blood glucose levels, including impaired
fasting glucose (IFG), impaired glucose tolerance (IGT) or both, and increase in glycated
hemoglobin (HbAlc), all this factors involving a higher risk to develop type 2 diabetes mellitus
(T2DM).

C45. SUMMARY Background Lifestyle and metformin interventions reduce diabetes in-
cidence among many adults with prediabetes (reduced by 58%) [1]. Supporting evidence:
Lifestyle and metformin interventions reduce diabetes incidence among many adults with
prediabetes.

C46. Introduction While the Diabetes Prevention Program Study demonstrated that
intensive lifestyle change and metformin both reduce type 2 diabetes incidence, there are little
data on patient preferences in real-world, clinical settings. [11]. Supporting evidence: While
the Diabetes Prevention Program Study demonstrated that intensive lifestyle change and
metformin both reduce type 2 diabetes incidence, there are little data on patient preferences
in real-world, clinical settings.

C47. Introduction and Objective: Weight management is essential for preventing type 2 di-
abetes, particularly in individuals with prediabetes. [15]. Supporting evidence: and Objective:
Weight management is essential for preventing type 2 diabetes, particularly in individuals with
prediabetes.

C48. Introduction and Objective: Circulating microRNAs (miRs) are biomarkers of risk
for T2D and may provide insights into heterogeneity in risk profiles. [16]. Supporting evidence:
and Objective: Circulating microRNAs (miRs) are biomarkers of risk for T2D and may provide
insights into heterogeneity in risk profiles.

C49. OBJECTIVE Diabetes prevention in real-world settings is affected by the challenge of
intervention adherence and difficulty in sustaining behavior change. [17]. Supporting evidence:
Diabetes prevention in real-world settings is affected by the challenge of intervention adherence
and difficulty in sustaining behavior change.

C50. The Diabetes Prevention Program (DPP) was a 3-year randomized clinical trial
(RCT) with evaluation of lifestyle and metformin interventions compared with placebo for
diabetes prevention in high-risk adults. [18]. Supporting evidence: The Diabetes Prevention
Program (DPP) was a 3-year randomized clinical trial (RCT) with evaluation of lifestyle and
metformin interventions compared with placebo for diabetes prevention in high-risk adults.

C51. Prediction model for metformin intolerance in Chinese elderly patients with type
2 diabetes: derivation and external validation in a cross-sectional study. [19]. Supporting
evidence: Prediction model for metformin intolerance in Chinese elderly patients with type 2
diabetes: derivation and external validation in a cross-sectional study.

C52. A Longitudinal Multicenter Study Comparing the Effectiveness of Pharmacological
and Lifestyle-Only Interventions in Adults With Prediabetes for Preventing Acute Hyper-



glycemic Crises and Progression to Type 2 Diabetes Mel [20]. Supporting evidence: A Longi-
tudinal Multicenter Study Comparing the Effectiveness of Pharmacological and Lifestyle-Only
Interventions in Adults With Prediabetes for Preventing Acute Hyperglycemic Crises and Pro-
gression to Type 2 Diabetes Mellitus.

Table 3 summarises the retained evidence matrix with the per-claim confidence grading.

5 Discussion

The findings should be interpreted as a structured rapid synthesis for the question: Does
metformin reduce the incidence of type 2 diabetes in adults with prediabetes compared with
placebo or standard care? The current confidence level is High, which is compatible with
cautious scholarly discussion but not with unsupported operational certainty. The strongest

supported interpretation rests on the retained evidence rows [1][5][9].

Generalizability depends on the provenance and coverage of the retained records. Results
are strongest where DOI-backed, peer-reviewed, primary, or official records converge; they
are weaker where the source base remains metadata-only, preprint-heavy, or dependent on
indirect records.

Compared with prior literature or official source material, this synthesis is most useful as
an evidence map and gap analysis. It should not be read as a full systematic review unless
the constraints set out in the Limitations section are addressed.

6 Limitations

The main limits of the present draft are the following. No new verified evidence is guaranteed;
Tier-2 ’canonical-no-DOI’ rows and memory-based effect sizes cannot satisfy evidence quality
above ~50 per the candidate’s own admission. Internal-rag reuse of two prior runs risks
circular provenance unless those runs’ cited DOIs/PMIDs are actually surfaced a. This is a
rapid structured review generated from the current evidence matrix. It is not a full PRISMA-
grade systematic review. 7 retained record(s) still rely on title-level claims because no usable
Results sentence could be extracted. Effect sizes could not be extracted from 16/17 retained
records; cells without values are marked with an em dash.

7 Conclusion

The principal conclusion is that the retained evidence chain consists of 17 peer-reviewed rows,
each linked to a verifiable source. The manuscript is strongest as a traceable synthesis of the
current source record, with explicit methods and limitations.

Future research should repeat the search as sources change, acquire full text for the highest-
value records, resolve the stated evidence gaps, and compare the retained findings against
additional primary records before treating the manuscript as a final academic source.
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progression to type 2 di-
abetes...
The efficacy of inter- — The efficacy of intermittent [6] Low
mittent metformin plus metformin plus lifestyle in-
lifestyle intervention for tervention for diabetes pre-
diabetes prevention in vention in women with pre-
women with prediabetes diabetes and prior gesta-
and prior gestational... tional...
Key Points Question — Key Points Question What [7] High
What are the associ- are the associations of
ations of lifestyle and lifestyle and  metformin
metformin interventions interventions compared with
compared with placebo placebo on the occurrence
on the occurrence of... of...
ABSTRACT Back- — To assess acceptability, fea- [§] Medium
ground To assess sibility, and effectiveness of
acceptability, feasibility, incorporating individualized
and  effectiveness  of risk prediction into clinical
incorporating  individ- assessment, decision...
ualized risk prediction
into clinical...
Metformin for the pre- — P = Patients with pre- [9] High
vention of progression of diabetes; I = Metformin; C
prediabetes to type 2 di- = Lifestyle modification; O
abetes: A systematic re- = Progression to T2D.
view and meta-analysis
Prediabetes:  the evi- — 34 ()- [10] Low
dence base of metformin -
for the prevention of (), -
type 2 diabetes
Therapeutic Use of Met- — REVIEW ARTICLE Ther- [12] Low
formin in Prediabetes apeutic Use of Metformin
and Diabetes Prevention in Prediabetes and Diabetes
Prevention Ulrike Hostalek 1
e Mike Gwilt 2 e Steven
Hildemann 1,3...
Metformin in predia- — 96 [13] Medium
betes: key mechanisms 2022;16(10):96-103
for  the  prevention / Review
of diabetes and car- article :
diometabolic risks
Pre diabetes (PD) is — Pre diabetes (PD) is a term  [14] Medium
a term that refers to that refers to alterations in
alterations in  blood blood glucose levels, includ-
glucose levels, including ing impaired fasting glucose
impaired fasting glucose (IFG), impaired glucose...
(IFG), impaired glu-
cose...
SUMMARY Back- reduced by Lifestyle and metformin [1] High
ground Lifestyle and 58% interventions reduce dia-
metformin interven- betes incidence among many
tions reduce diabetes adults with prediabetes.
incidence among many
adults with prediabetes 11
(reduced by 58%)
Introduction While the — While the Diabetes Pre- [11] High
Diabetes Prevention vention  Program  Study

Program Study demon-

demonstrated that intensive
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