
Supplementary Materials 

Table S1. Search strategies including the key terms and the queries for each da-

tabase. 

Database Key terms and the queries 

PubMed 

("Moringa oleifera"[Mesh] OR "Moringa oleifera" OR "Moringa") AND ("randomized con-

trolled trial" OR "randomised controlled trial" OR randomized OR randomised OR RCT OR 

trial) AND "humans"[MeSH Terms] 

WebOfScience 

TS=("Moringa oleifera" OR Moringa) AND TS=("randomized controlled trial" OR "random-

ised controlled trial" OR randomized OR randomised OR RCT OR trial) AND DT=(Article) 

NOT DT=(Review) 

Scopus 

TITLE-ABS-KEY ( "Moringa oleifera" OR moringa ) AND TITLE-ABS-KEY ( "random-

ized controlled trial" OR "randomised controlled trial" OR randomized OR randomised OR 

rct OR trial ) AND TITLE-ABS-KEY ( "body weight" OR "BMI" OR "waist circumference" 

OR "fasting glucose" OR insulin OR "HbA1c" OR "HOMA-IR" OR cholesterol OR triglyc-

erides OR "lipid profile" OR "blood pressure" OR "systolic blood pressure" OR "diastolic 

blood pressure") 

Table S2. Results of subgroup analysis of included studies in the meta-analysis. 

Abbreviations: body weight (BW), body mass index (BMI), waist circumference 

(WC), triacylglycerols (TAG), total cholesterol (TC), low-density lipoprotein cho-

lesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), fasting blood glu-

cose (FBG), systolic (SBP) and diastolic blood pressure (DBP). 

Sub-grouped by 
No. of tri-

als 
Effect 
size1 

95% CI, P value I2 (%) P for heterogeneity 

P for between 
subgroup heterogene-

ity 

BW (All trials) 5 -0.70  [-1.81, 0.40], 0.21 96 <0.00001  

Age      0.22 

<50 3 -1.17 [-2.97, 0.62], 0.20 98 <0.00001  

≥50 2 -0.01 [-0.42, 0.40], 0.96 0 0.75  

BMI (All trials) 7 -0.69  [-1.59, 0.22], 0.14 95 <0.00001  

Dosage      0.07 

<10 g/day 4 -1.31 [-2.80, 0.17], 0.08 96 <0.00001  

≥10 g/day 3 0.07 [-0.17, 0.32], 0.56 4 0.35  

Age      0.18 

<50 5 -0.95 [-2.21, 0.31], 0.14 97 <0.00001  

≥50 2 -0.05 [-0.44, 0.35], 0.82 0 0.85  

BMI      0.08 

<25 2 0.13 [-0.27, 0.54], 0.52 51 0.15  

≥25 5 -1.05 [-2.31, 0.22], 0.10 95 <0.00001  

WC (All trials) 4 -0.18  [-1.53, 1.17], 0.79 95 <0.00001  

Age      0.77 

<50 2 -0.46 [-3.77, 2.85], 0.79 99 <0.00001  

≥50 2 0.03 [-0.40, 0.46], 0.90 0 0.71  

TAG (All trials) 5 -0.14  [-0.71, 0.44], 0.64 82 <0.00001  

Dosage      0.002 

<10 g/day 4 -0.60 [-1.16, -0.04], 0.04 77 0.004  

≥10 g/day 1 0.07 [-0.17, 0.32], 0.56 4 0.35  

Duration      0.02 

<12 wk 2 0.33 [-0.19, 0.85], 0.21 32 0.003  

≥12 wk 3 -0.69 [-1.37, -0.01], 0.05 83 <0.00001  

Age      0.002 

<50 3 -0.81 [-1.32, -0.29], 0.002 60 0.08  

≥50 2 0.31 [-0.15, 0.78], 0.19 33 0.21  

TC (All trials) 5 -0.20  [-0.76, 0.35], 0.47 81 <0.00001  

Dosage      0.03 

<10 g/day 4 -0.55 [-1.19, 0.09], 0.09 83 0.0006  

≥10 g/day 1 0.36 [-0.15, 0.87], 0.17 0 0.77  

Duration      0.10 

<12 wk 2 0.14 [-0.28, 0.56], 0.52 0 0.44  



≥12 wk 3 -0.62 [-1.41, 0.17], 0.13 87 0.0004  

Age      0.07 

<50 3 -0.68 [-1.44, 0.07], 0.08 81 0.005  

≥50 2 0.08 [-0.28, 0.43], 0.66 0 43  

LDL-C (All trials) 5 -0.30  [-1.10, 0.51], 0.47 91 <0.00001  

Dosage      0.07 

<10 g/day 4 -0.73 [-1.77, 0.31], 0.17 93 <0.00001  

≥10 g/day 1 0.34 [-0.21, 0.88], 0.22 10 0.33  

Duration      0.09 

<12 wk 2 0.20 [-0.22, 0.62], 0.34 0 0.40  

≥12 wk 3 -0.95 [-2.20, 0.31], 0.14 94 <0.00001  

Age      0.06 

<50 3 -0.98 [-2.14, 0.17], 0.09 91 <0.00001  

≥50 2 0.16 [-0.20, 0.52], 0.39 4 0.37  

HDL-C (All trials) 5 0.18  [-0.60, 0.96], 0.65 90 <0.00001  

Dosage      0.02 

<10 g/day 4 0.72 [-0.23, 1.67], 0.14 92 <0.00001  

≥10 g/day 1 -0.62 [-1.14, -0.10], 0.02 0 95  

Duration      0.11 

<12 wk 2 -0.30 [-0.90, 0.30], 0.32 49 0.12  

≥12 wk 3 0.80 [-0.43, 2.02], 0.20 94 <0.00001  

Age      <0.00001 

<50 3 1.10 [0.41, 1.78], 0.002 75 0.02  

≥50 2 -0.44 [-0.80, -0.08], 0.02 0 0.80  

FBG (All trials) 5 -0.12  [-0.38, 0.14], 0.38 0 0.69  

Duration      0.08 

<12 wk 3 0.10 [-0.25, 0.46], 0.58 0 0.98  

≥12 wk 2 -0.38 [-0.76, 0.01], 0.06 0 0.56  

Age      0.10 

<50 3 -0.30 [-0.64, 0.04], 0.08 0 0.62  

≥50 2 0.15 [-0.26, 0.56], 0.47 0 0.98  

BMI      0.79 

<25 2 -0.14 [-0.52, 0.24], 0.46 8 0.35  

≥25 3 -0.07 [-0.46, 0.32], 0.73 0 0.76  

SBP (All trials) 4 -0.14  [-0.47, 0.18], 0.39 14 0.32  

Dosage      0.05 

<10 g/day 3 -0.37 [-0.74, 0.00], 0.05 0 0.41  

≥10 g/day 1 0.26 [-0.25, 0.77], 0.32 0 0.89  

Duration      0.32 

<12 wk 2 0.01 [-0.40, 0.43], 0.95 0 0.43  

≥12 wk 2 -0.35 [-0.92, 0.23], 0.24 42 0.19  

DBP (All trials) 4 -0.41  [-0.75, -0.07], 0.02 19 0.29  

Dosage      0.02 

<10 g/day 3 -0.70 [-1.08, -0.32], 

0.0003 

0 0.70  

≥10 g/day 1 0.05 [-0.45, 0.56], 0.84 0 0.98  

Duration      0.20 

<12 wk 2 -0.22 [-0.70, 0.26], 0.37 25 0.26  

≥12 wk 2 -0.65 [-1.09, -0.20], 0.004 0 0.48  

  



Table S3. Detailed justifications for the risk of bias judgments across all domains 

for each included study. 

Study 
(First 
Author, 
Year) 

Domain 
1: Ran-
domiza-
tion 

Justifica-
tion 

Do-
main 
2: 
Devi-

a-
tions 

Justifica-
tion 

Do-
main 
3: 
Miss-

ing 
Data 

Justifica-
tion 

Do-
main 
4: 
Meas-

ure-
ment 

Justifica-
tion 

Do-
main 
5: 
Re-

port-
ing 

Justifica-
tion 

Over-
all 
RoB 

Ghiri-
dhari, 
2011 

Some 

con-

cerns 

No info 

on alloca-

tion con-

cealment; 

moderate 
baseline 

imbal-
ance 

Some 

con-

cerns 

No blind-

ing re-

ported, 

placebo 

not 
clearly 

matched 

Low 
risk 

All par-

ticipants 

com-
pleted 

Low 
risk 

Objective 

outcomes 

used 

Some 

con-

cerns 

No proto-

col or 

analysis 
plan 

Some 

con-

cerns 

Taïrou, 
2022 

Some 

con-

cerns 

Randomi-

zation 

method 

unclear; 

baseline 
albu-

min/CRP 

imbal-

anced 

Some 

con-

cerns 

Single-

blind; 

partici-

pant not 

blinded 

High 
risk 

Only 

60/80 

random-

ized ana-

lyzed; ex-
clusion 

unex-
plained 

Low 
risk 

Lab out-

comes 

used, 

blinded 

assessors 

Some 

con-

cerns 

Retro-

spective 

registra-
tion 

High 
risk 

Un-

nikrish-
nan, 
2021 

Low 

risk 

Com-

puter-
generated 

block ran-
domiza-

tion, 

proper 
conceal-

ment 

Low 

risk 

Double-

blind, 
well-con-

trolled 
setting 

Low 

risk 

<10% at-

trition, 
balanced 

Low 

risk 

Objective 

outcomes 
and asses-

sor blind-
ing 

Low 

risk 

Trial was 

pre-regis-
tered and 

followed 

Low 

risk 

Ibe, 
2023 

Low 

risk 

Urn algo-

rithm, 

conceal-

ment 
main-

tained by 

statisti-

cian 

Low 

risk 

Double-

blind; 

good 

compli-
ance 

monitor-
ing 

Low 

risk 

Balanced, 

<15% at-

trition, 

unrelated 
to out-

comes 

Low 

risk 

Lab 

measure-

ments, 

blinded 
assessors 

Low 

risk 

Regis-

tered, out-

comes 

consistent 
with plan 

Low 

risk 

Gómez-
Mar-
tínez & 

Díaz-
Prieto, 

2021–
2022 

Low 

risk 

Block 

randomi-

zation de-

scribed, 
good 

baseline 

compara-

bility 

Low 

risk 

Double-

blind; ad-

herence 

con-
firmed 

Low 

risk 

~11% 

dropout, 

balanced 

and justi-
fied 

Low 

risk 

Central 

lab, ob-

jective 

outcomes 

Low 

risk 

All out-

comes per 

registry 

reported 

Low 

risk 

Ifeoma, 
2021 

Some 

con-
cerns 

Envelope 

method 
used; no 

conceal-
ment; 

baseline 

imbal-

ance 

Low 

risk 

Con-

trolled 
meals and 

supple-
ment ad-

ministra-
tion 

Low 

risk 

ITT with 

last ob-
servation 

carried 
forward 

Low 

risk 

Out-

comes 
objective; 

blinding 
likely 

Low 

risk 

Retro-

spective 
registra-

tion, but 
matched 

outcomes 

Some 

con-
cerns 

Sar-

fraz, 
2023 

High 

risk 

“Random 

sam-
pling” 

with no 

allocation 

method; 

baseline 

High 

risk 

No blind-

ing of 
partici-

pants or 
assessors 

Low 

risk 

No drop-

out or 
missing 

data 

Some 

con-
cerns 

Objective 

out-
comes, 

but asses-

sors not 

blinded 

Some 

con-
cerns 

No trial 

registra-
tion 

High 

risk 



imbal-

ance 

Leone, 
2025 

Some 

con-
cerns 

Sequence 

used, but 
conceal-

ment not 

reported; 

retrospec-

tive regis-

tration 

High 

risk 

Partici-

pants 
were un-

blinded, 

risk of be-

havioral 
influence 

Low 

risk 

Minor at-

trition, 
balanced 

between 
groups 

Some 

con-
cerns 

Objective 

lab data; 
blinding 

not re-
ported 

Some 

con-
cerns 

Retro-

spec-
tively 

registered 

High 

risk 

Munir, 
2025 

Some 

con-
cerns 

“Random 

assign-
ment” 

without 

method or 

conceal-

ment de-

tails 

High 

risk 

No men-

tion of 
blinding; 

dietary & 

physical 

activity 

could be 

biased 

Low 

risk 

All par-

ticipants 
com-

pleted the 
study 

Some 

con-
cerns 

Objective 

out-
comes, no 

info on 

assessor 

blinding 

Some 

con-
cerns 

Unregis-

tered; se-
lective re-

porting 

cannot be 

ruled out 

High 

risk 

 


