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Supplementary Table 1. PRISMA 2020 Checklist

TITLE
Title 1 | Identify the report as a systematic review. 1
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. 2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. 4
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses.
METHODS
Eligibility criteria Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted
sources to identify studies. Specify the date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplementary
Table 2
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many | 6
reviewers screened each record and each report retrieved, whether they worked independently, and if applicable,
details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each 6
process report, whether they worked independently, any processes for obtaining or confirming data from study
investigators, and if applicable, details of automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with 7
each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the
methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, 7
funding sources). Describe any assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how | 9-Supplementary
assessment many reviewers assessed each study and whether they worked independently, and if applicable, details of Table 3
automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or 7,8
presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study 8
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing 7,8

summary statistics, or data conversions.




13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 7,8
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was 7,8
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and
software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup 7,8
analysis, meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 7,8
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting 7,8
assessment biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. 7,8
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to 8
the number of studies included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were | 8
excluded.
Study 17 | Cite each included study and present its characteristics. 8,9
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. 9
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an 9,10,11,12
individual studies effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 9,10,11,12
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary 9,10,11,12
estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If
comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. 9,10,11,12
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 9,10,11,12
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis 9,10,11,12
assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 9,10,11,12
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 13
23b | Discuss any limitations of the evidence included in the review. 13,14,15
23c | Discuss any limitations of the review processes used. 13,14,15
23d | Discuss implications of the results for practice, policy, and future research. 13,14,15
OTHER INFORMATION
Registration and | 24a | Provide registration information for the review, including register name and registration number, or state that the 3




protocol review was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 3
24c | Describe and explain any amendments to information provided at registration or in the protocol. -
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in 16
the review.
Competing 26 | Declare any competing interests of review authors. 15
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; | 16
data, code and data extracted from included studies; data used for all analyses; analytic code; any other materials used in the
other materials review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71



Supplementary table2. Search strategy of study

INTERVENTION

OUTCOME

RCT

"Grape Seed Extract"[Title/Abstract] OR
"grapeseed extract"[Title/Abstract] OR
"grape seeds extract"[Title/Abstract] OR
"Grape seed"[Title/Abstract] OR
"Grapeseed"[ Title/Abstract] OR "Grape
seeds"[ Title/Abstract] OR
"Grapeseeds"[Title/Abstract] OR "vitis
vinifera"[Title/Abstract] OR
"GSE"[Title/Abstract] OR "grape seed
powder"[Title/Abstract] OR "Grape Seed
Extract"[MeSH Terms] OR "vitis"[MeSH
Terms]

"blood glucose"[MeSH Terms] OR "blood
glucose"[Title/Abstract] OR "glycemic control"[Title/Abstract]
OR "blood sugar"[Title/Abstract] OR "glucose"[Title/Abstract]
OR "tbs"[Title/Abstract] OR "FPG"[Title/Abstract] OR
"insulin"[Title/Abstract] OR "insulin resistance"[Title/Abstract]
OR "insulin"[MeSH Terms] OR "insulin resistance"[MeSH
Terms] OR "HOMA-IR"[Title/Abstract] OR "HOMA of insulin
resistance"[Title/Abstract] OR "clamp insulin
sensitivity"[Title/Abstract] OR "Hb A1C"[Text Word] OR
"Hemoglobin Alc"[Text Word] OR "Diabetes"[Title/Abstract]
OR "T2DM"[Title/Abstract] OR "glucose
tolerance"[Title/Abstract] OR "NIDDM"[Title/Abstract] OR
"impaired glucose"[Title/Abstract] OR "impaired fasting
glucose"[Title/Abstract] OR "prediabetes"[Title/Abstract] OR
"dysglycemia"[Title/Abstract] OR "Diabetes
Mellitus"[Title/Abstract] OR "type 2 Diabetes
Mellitus"[Title/Abstract] OR "Hyperglycemia"[Title/ Abstract]
OR "Glucose Tolerance Test"[Title/Abstract] OR "Glucose
Intolerance"[Title/Abstract] OR
"Hyperglycemia"[Title/Abstract] OR "fasting blood
glucose"[Title/Abstract] OR "GTT"[Title/Abstract] OR "fasting
plasma glucose"[Title/Abstract] OR
"hyperinsulinemia'[Title/Abstract] OR "insulin
sensitivity"[Title/Abstract] OR "tbs"[All Fields] OR
"insulin"[MeSH Terms] OR "insulin"[All Fields] OR
"insuline"[All Fields] OR "insulinic"[All Fields] OR
"insulinization"[All Fields] OR "insulinized"[All Fields] OR
"insulins"[MeSH Terms] OR "insulins"[All Fields] OR
"HOMA-IR"[AII Fields] OR "glucose"[MeSH Terms] OR
"glucose"[All Fields] OR "glucoses"[All Fields] OR
"glucose"[All Fields] OR "quantitative insulin sensitivity check
index"[Title/Abstract] OR "QUICKI"[Title/Abstract] OR
"QUICKI"[AII Fields]

"Randomized controlled
trial"[Title/Abstract] OR "Clinical
Trial"[Title/Abstract] OR
"Randomized"[ Title/Abstract] OR
"Clinical"[ Title/Abstract] OR
"Placebo"[ Title/Abstract] OR "trial"[
Title/Abstract] OR "Randomly"[
Title/Abstract] OR "Intervention"[
Title/Abstract] OR "double
blinded"[Title/Abstract] OR "Cross-
Over trial"[Title/Abstract] OR "double
blind method"[Title/Abstract] OR
"randomised"[Title/Abstract] OR
"controlled trial"[Title/Abstract] OR
"crossover"[Title/Abstract] OR
"parallel"[Title/Abstract] OR
"Intervention Studies"[Title/Abstract]
OR "assignment"[Title/Abstract] OR
"randomized clinical
trial"[Title/Abstract] OR "double
blind"[Title/Abstract] OR "crossover
procedure"[Title/Abstract] OR "Cross-
Over trial"[Title/Abstract] OR
"equivalence trial"[Title/ Abstract]




Supplementary Table 3. Risk of bias assessment according to the Cochrane Collaboration’s risk of bias assessment tool

Study name Random Allocation Blinding of Blinding Incomplete Selective Other sources
Sequence  concealment participants’ of outcome outcome of bias
Generation personnel outcome data reporting
assessors

Sano 2007 L U H H L H H
kar2009 U U L H L H H
Abedini2013 U L L L L H L
Turki 2016 U U L H L H H
Taghizadeh2016 L L L H L L L
Park 2016 L L L U L H L
Sedighi2020 U L L H L H L
Mojiri foroushani2022 L L L H L H H
Ghanbari2024 L L L H L L L
Zaeemzadeh2024 L L L H L H H

Abbreviations: H, high risk of bias; L, low risk of bias; U, unclear risk of bias



Supplementary Table 4. Results of subgroup analysis of included RCTs

Variables
FBS
Number of
comparisons
WMD (95%Cl)

P value

I (%)
P-heterogeneity
HbA1c

Number of
comparisons
WMD (95%Cl)

P value

I (%)
P-heterogeneity
HOMA-IR
Number of
comparisons
WMD (95%Cl)

P value

I (%)
P-heterogeneity
Insulin

Number of
comparisons
WMD (95%Cl)

P value
I (%)
P-heterogeneity

Dose(mg/d)

2400

-0.742(-3.411,1.926)

0.586
58.6
0.090
2400
2

-0.061(-0.184,0.062)

0.328
0.0
0.477
2400
4

-0.318(-0.933, 0.296)

0.310
91.6
0.000
2400

-9.740(-18.171, -
1.309)

0.024
72.7

0.026

<400

2.748(-2.397,7.892)

0.295
75.3
0.001
<400
2

0.038(-0.312,0.389)

0.830
65.3
0.090
<400
1

-1.207(-1.998, -
0.416)

0.003

<400

-25.105(-42.225, -
7.985)

0.004

Duration(week)

212

-0.043(-3.192, 3.107)

0.979
0.0
0.940
212

2

-0.100(-0.214,0.014)

0.084
0.0
1.000
28

4

-0.318(-0.933,0.296)

0.310
91.6
0.000
28

-9.740(-18.171, -
1.309)

0.024
72.7

0.026

12>

0.825(-2.637, 4.286)

0.640
80.0
0.000
12>

2

0.073(-0.178,0.324)

0.568
36.0
0.211
8>

1

-1.207(-1.998, -
0.416)

0.003

8>
1

-25.105(-42.225, -
7.985)

0.004

Sample Size(n)

>40

2.692(-1.171, 6.556)

0.172
76.2
0.002
>40

3

-0.017(-0.169,0.135)

0.826
32.9
0.225
240

3

-0.356(-1.219,0.506)

0.418
94.3
0.000
240

-9.740(-18.171, -
1.309)

0.024
72.7

0.026

<40
4

-2.279(-5.001, 0.443)

0.045
0.0
0.475
<40

-0.100(-0.263,0.063)

0.228

<40

-0.645(-1.614,0.324)

0.192
80.0
0.025
<40

-25.105(-42.225, -
7.985)

0.004



Supplementary Table 5. Sensitivity analyses of the assumed correlation coefficient (r)

Correlation (r) Pooled Effect 95% CI p-value I?

Grape seed extract on FBS

0.2 1.234 -2.391  4.859 0.505 82.7%
0.5 0.858 -2.314  4.029 0.596 84.4%
0.8 0.355 -2.188,2.899 0.784 68.1%

Grape seed extract on insulin

0.2 -12.553 -15.073 -10.034 <0.001 42%
0.5 -11.778 -18.055 -5.502 <0.001 78.6%
0.8 -11.934 -19.938, -3.930 0.003 68.8%
Grape seed extract on HOMA-IR

0.2 -0.382 -0.870  0.105 0.124 88.9%
0.5 -0.411 -0.927 0.106 0.119 92.7%
0.8 -0.461 -1.031, 0.109 0.113 90.1%
Grape seed extract on HbAlc

0.2 -0.056 -0.244  0.132 0.560 25.4%
0.5 -0.056 -0.205  0.093 0.460 38.2%
0.8 -0.053 -0.155, 0.049 0.311 11.7%

Cl: Confidence interval, FBS: Fasting blood sugar, HOMA-IR: Homeostatic model assessment for insulin resistance, HbAlc: Hemoglobin Alc



