
 

 

Supplementary File S1 

Complete database-specific search strategies and supporting methodological materials 

Effects of GLP-1 receptor agonist-based therapies within lifestyle interventions on body weight, body 
composition, and cardiometabolic outcomes in adults with overweight or obesity: a systematic review and 
meta-analysis 
 
Search date: 30 April 2026. 
 
The final search strategy included PubMed/MEDLINE, Web of Science Core Collection, Scopus, CINAHL, and 
SPORTDiscus. Search strings are reported below exactly as used/adapted for each database interface. 
 
1) PubMed/MEDLINE (Advanced Search) 
 
SET A — Core (sensitivo) + filtro RCT (sin fecha) 
 
(("Obesity"[MeSH] OR obes*[tiab] OR overweight[tiab]) OR ("Diabetes Mellitus, Type 2"[MeSH] OR "type 2 
diabet*"[tiab] OR T2DM[tiab])) AND ("Glucagon-Like Peptide 1 Receptor Agonists"[MeSH] OR semaglutide[tiab] OR 
liraglutide[tiab] OR tirzepatide[tiab] OR "glp-1 receptor agonist*"[tiab] OR incretin*[tiab] OR ozempic[tiab] OR 
wegovy[tiab] OR rybelsus[tiab] OR saxenda[tiab] OR victoza[tiab] OR mounjaro[tiab] OR zepbound[tiab]) AND 
("Resistance Training"[MeSH] OR "Exercise Therapy"[MeSH] OR "Exercise"[MeSH] OR resistance train*[tiab] OR 
strength train*[tiab] OR "progressive resistance"[tiab] OR weight train*[tiab] OR aerobic train*[tiab] OR endurance 
train*[tiab] OR "aerobic exercise"[tiab] OR "moderate intensity"[tiab] OR "moderate-intensity"[tiab] OR "zone 2"[tiab] 
OR "zone-2"[tiab] OR "zona 2"[tiab] OR FATmax[tiab] OR "ventilatory threshold"[tiab] OR "lactate threshold"[tiab] OR 
VT1[tiab] OR LT1[tiab]) AND (randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomi?ed[tiab] OR 
randomly[tiab] OR trial[ti]) NOT (animals[mh] NOT humans[mh]) 
 
SET B — Core + composición corporal (solo mapeo/priorización) 
(("Obesity"[MeSH] OR obes*[tiab] OR overweight[tiab]) OR ("Diabetes Mellitus, Type 2"[MeSH] OR "type 2 
diabet*"[tiab] OR T2DM[tiab])) AND ("Glucagon-Like Peptide 1 Receptor Agonists"[MeSH] OR semaglutide[tiab] OR 
liraglutide[tiab] OR tirzepatide[tiab] OR "glp-1 receptor agonist*"[tiab] OR incretin*[tiab] OR ozempic[tiab] OR 
wegovy[tiab] OR rybelsus[tiab] OR saxenda[tiab] OR victoza[tiab] OR mounjaro[tiab] OR zepbound[tiab]) AND 
("Resistance Training"[MeSH] OR "Exercise Therapy"[MeSH] OR "Exercise"[MeSH] OR resistance train*[tiab] OR 
strength train*[tiab] OR "progressive resistance"[tiab] OR weight train*[tiab] OR aerobic train*[tiab] OR endurance 
train*[tiab] OR "aerobic exercise"[tiab] OR "moderate intensity"[tiab] OR "moderate-intensity"[tiab] OR "zone 2"[tiab] 
OR "zone-2"[tiab] OR "zona 2"[tiab] OR FATmax[tiab] OR "ventilatory threshold"[tiab] OR "lactate threshold"[tiab] OR 
VT1[tiab] OR LT1[tiab]) AND ("Body Composition"[MeSH] OR "Absorptiometry, Dual-Energy X-Ray"[MeSH] OR 
DXA[tiab] OR DEXA[tiab] OR "dual energy x-ray absorptiometry"[tiab] OR "bioelectrical impedance"[tiab] OR BIA[tiab] 
OR "fat-free mass"[tiab] OR "fat free mass"[tiab] OR "lean mass"[tiab] OR "lean body mass"[tiab]) AND (randomized 
controlled trial[pt] OR controlled clinical trial[pt] OR randomi?ed[tiab] OR randomly[tiab] OR trial[ti]) NOT (animals[mh] 
NOT humans[mh]) 
 
 

2.- Web of Science (Core Collection) 



 

 
SET A — Core + RCT terms 
 
TS=((obes* OR overweight OR "type 2 diabet*" OR T2DM OR DM2) AND (semaglutide OR liraglutide OR tirzepatide 
OR "GLP-1 receptor agonist*" OR incretin* OR ozempic OR wegovy OR rybelsus OR saxenda OR victoza OR mounjaro 
OR zepbound) AND (resistance train* OR strength train* OR weight train* OR "progressive resistance" OR aerobic train* 
OR "aerobic exercise" OR endurance train* OR "moderate intensity" OR "moderate-intensity" OR "zone 2" OR "zone-2" 
OR FATmax OR "ventilatory threshold" OR "lactate threshold" OR VT1 OR LT1) AND (random* OR trial OR placebo)) 
 
SET B — Core + composición corporal (mapeo) 
 
TS=((obes* OR overweight OR "type 2 diabet*" OR T2DM OR DM2) AND (semaglutide OR liraglutide OR tirzepatide 
OR "GLP-1 receptor agonist*" OR incretin* OR ozempic OR wegovy OR rybelsus OR saxenda OR victoza OR mounjaro 
OR zepbound) AND (resistance train* OR strength train* OR weight train* OR "progressive resistance" OR aerobic train* 
OR "aerobic exercise" OR endurance train* OR "moderate intensity" OR "moderate-intensity" OR "zone 2" OR "zone-2" 
OR FATmax OR "ventilatory threshold" OR "lactate threshold" OR VT1 OR LT1) AND (DXA OR DEXA OR "dual 
energy x-ray absorptiometry" OR "bioelectrical impedance" OR BIA OR "fat-free mass" OR "fat free mass" OR "lean 
mass" OR "lean body mass") AND (random* OR trial OR placebo)) 

 
3.- Scopus 

 
SET A — Core 
 
TITLE-ABS-KEY((obes* OR overweight OR "type 2 diabet*" OR t2dm OR dm2) AND (semaglutide OR liraglutide OR 
tirzepatide OR "glp-1 receptor agonist*" OR incretin* OR ozempic OR wegovy OR rybelsus OR saxenda OR victoza OR 
mounjaro OR zepbound) AND (resistance train* OR strength train* OR weight train* OR "progressive resistance"OR 
aerobic train* OR "aerobic exercise" OR endurance train* OR "moderate intensity" OR "moderate-intensity" OR "zone 2" 
OR "zone-2" OR fatmax OR "ventilatory threshold" OR "lactate threshold" OR vt1 OR lt1) AND(random* OR trial OR 
placebo)) 
 
SET B — Core + composición corporal 
 
TITLE-ABS-KEY((obes* OR overweight OR "type 2 diabet*" OR t2dm OR dm2) AND (semaglutide OR liraglutide OR 
tirzepatide OR "glp-1 receptor agonist*" OR incretin* OR ozempic OR wegovy OR rybelsus OR saxenda OR victoza OR 
mounjaro OR zepbound) AND (resistance train* OR strength train* OR weight train* OR "progressive resistance" OR 
aerobic train* OR "aerobic exercise" OR endurance train* OR "moderate intensity" OR "moderate-intensity" OR "zone 2" 
OR "zone-2" OR fatmax OR "ventilatory threshold" OR "lactate threshold" OR vt1 OR lt1) AND (DXA OR DEXA OR 
"dual energy x-ray absorptiometry" OR "bioelectrical impedance" OR BIA OR "fat-free mass" OR "fat free mass" OR 
"lean mass" OR "lean body mass") AND (random* OR trial OR placebo)) 
 

4.- CINAHL y SportDiscuss (EBSCOhost) — búsqueda avanzada 

SET A — Core 
((MH "Obesity+" OR TI obes* OR AB obes* OR TI overweight OR AB overweight) OR (MH "Diabetes Mellitus, Type 
2+" OR TI "type 2 diabet*" OR AB "type 2 diabet*" OR TI T2DM OR AB T2DM) ) AND ( (MH "Glucagon-Like Peptide 



 

1 Receptor Agonists+" OR TI semaglutide OR AB semaglutide OR TI liraglutide OR AB liraglutide OR TI tirzepatide OR 
AB tirzepatide OR TI "glp-1 receptor agonist*" OR AB "glp-1 receptor agonist*" OR TI incretin* OR AB incretin*)) AND 
((MH "Resistance Training+" OR MH "Exercise Therapy+" OR MH "Exercise+") OR TI resistance N1 train* OR AB 
resistance N1 train* OR TI strength N1 train* OR AB strength N1 train* OR TI aerobic N1 train* OR AB aerobic N1 
train* OR TI "zone 2" OR AB "zone 2" OR TI "zone-2" OR AB "zone-2" OR TI fatmax OR AB fatmax OR TI "ventilatory 
threshold" OR AB "ventilatory threshold" OR TI "lactate threshold" OR AB "lactate threshold") AND (PT clinical trial 
OR TI random* OR AB random* OR TI trial OR AB trial) NOT (MH "Animals+") 
 
SET B — Core + composición corporal 
 
(MH "Body Composition+" OR MH "Absorptiometry, Dual-Energy X-Ray+" OR TI DXA OR AB DXA OR TI DEXA 
OR AB DEXA OR TI "bioelectrical impedance" OR AB "bioelectrical impedance" OR TI BIA OR AB BIA OR TI "fat 
free mass" OR AB "fat-free mass" OR TI "lean mass" OR AB "lean mass" OR TI "lean body mass" OR AB "lean body 
mass") 
 
 
  



 

Supplementary Figure S1. Forest plot for body weight change on the percentage scale 

 

Figure S1. Forest plot for body weight change on the percentage scale. Percentage outcomes were analysed separately 

and were not pooled with kilogram-based outcomes. Negative mean differences favour GLP-1 receptor agonist-based 

therapy delivered within a lifestyle intervention. Squares represent study-level mean differences, horizontal lines represent 

95% confidence intervals, the diamond represents the pooled random-effects estimate, the lower horizontal line represents 

the 95% prediction interval, and the vertical dashed line represents the line of no effect. The studies included in this analysis 

were Davies et al. (2015) [13], Wadden et al. (2020) [18], McGowan et al. (2024) [22], Wilding et al. (2021) [3], Davies 

et al. (2021) [24], Wadden et al. (2021) [6], Garvey et al. (2022) [26], Kadowaki et al. (2022) [27], Mu et al. (2024) [28], 

Knop et al. (2023) [34], and Lim et al. (2025) [30]. 

  



 

Supplementary Table S1. Eligibility of included studies for quantitative synthesis 

Eligibility for quantitative synthesis was assessed at the comparison and outcome level. The primary quantitative synthesis 
was restricted to kilogram-based body weight change and used one comparison per parent trial to preserve statistical 
independence. Percentage body weight change was analysed separately and was not pooled with kilogram-based outcomes. 

Parent trial / 
study 

Unit available Time point Primary kg meta-
analysis 

Separate % 
analysis 

Narrative only Decision rationale 

Pi-Sunyer et al. 
(2015) [12] 

kg and % Week 56 Yes No No Main kg model; 
percentage outcome not 
counted separately to 
preserve the approved 
scale-specific mapping. 

Astrup et al. 
(2012) [14] 

kg 1 year Yes No No Main kg model; phase-
II/dose-ranging context 
retained with sensitivity 
flag but approved for kg 
induction model. 

McGowan et al. 
(2024) [22] 

kg and % Week 52 Yes Yes No Approved for both kg 
and separate percentage 
models; analyses remain 
scale-specific. 

Wilding et al. 
(2021) [3] 

kg and % Week 68 Yes Yes No Phase 3 parent trial; 
balanced lifestyle 
background and 
extractable effect 
estimates. 

Wadden et al. 
(2021) [6] 

kg and % Week 68 Yes Yes No Intensive behavioural 
therapy/LCD context; 
approved with IBT flag. 

Garvey et al. 
(2022) [26] 

kg and % Week 104 Yes Yes No Long-duration phase 3 
trial; approved with 
duration flag. 

Mu et al. (2024) 
[28] 

kg and % Week 44 Yes Yes No Predominantly East 
Asian population; 
approved with 
population/duration 
flag. 

Knop et al. (2023) 
[34] 

kg and % Week 68 Yes Yes No Oral semaglutide 
formulation; approved 
with formulation 
sensitivity flag. 

Davies et al. 
(2015) [13] 

% Week 56 No Yes No T2D-specific 
percentage outcome; 
analysed only in the 
separate percentage 
model. 

Tronieri et al. 
(2020) [18] 

% Week 56 No Yes No / caution IBT cluster; anchored to 
parent efficacy report 
and not counted as an 
independent companion 
report. 

Davies et al. 
(2021) [24] 

% Week 68 No Yes No T2D phase 3 evidence; 
percentage-scale model 
only. 

Kadowaki et al. 
(2022) [27] 

% Week 68 No Yes No East Asian phase 3 
evidence; percentage-
scale model only. 

Lim et al. (2025) 
[30] 

% Week 44 No Yes No Asian BMI-threshold 
trial; percentage-scale 
model only. 

Lundgren et al. 
(2021) [7]; 
Wadden et al. 
(2013) [15] 

kg/body 
composition 

Maintenance context No No Yes / supportive Post-LCD or exercise-
combination 
maintenance context; 
not blended with 
induction models. 

Rubino et al. 
(2021) [25]; 
Aronne et al. 
(2023) [37] 

kg and/or % Withdrawal/maintenance No No Yes / separate 
context 

Randomized withdrawal 
after pharmacological 
run-in; estimates 
maintenance/withdrawal 
rather than induction. 

Wharton et al. 
(2025) [32]; 
Lingvay et al. 
(2025) [33] 

kg and % High-dose context No No Yes / sensitivity 
only 

Semaglutide 7.2 mg not 
blended with standard-
dose induction model. 

Zhao et al. (2024) 
[36]; Garvey et al. 
(2025) [38]; 
Davies et al. 
(2025) [39] 

% and related 
outcomes 

Variable No No Yes / subclass Co-agonist/incretin-
combination subclass; 
retained for qualitative 
interpretation, not GLP-
1RA-only main model. 



 

Parent trial / 
study 

Unit available Time point Primary kg meta-
analysis 

Separate % 
analysis 

Narrative only Decision rationale 

Bliddal et al. 
(2024) [29]; 
Kosiborod et al. 
(2023) [31]; 
Gudbergsen et al. 
(2021) [41] 

kg and disease-
specific outcomes 

Variable No No Yes Disease-specific clinical 
contexts retained 
narratively to avoid 
distorting general 
obesity estimate. 

Moolla et al. 
(2025) [42]; Khoo 
et al. (2019) [16]; 
Liu et al. (2025) 
[21]; Corbin et al. 
(2023) [23]; O'Neil 
et al. (2018) [35] 

Variable Variable No No Yes Mechanistic, active-
comparator, dose-
ranging, or non-
comparable designs; not 
included in main pooled 
estimates. 

 
 
Abbreviations: IBT, intensive behavioural therapy; LCD, low-calorie diet; NAFLD, non-alcoholic fatty liver disease; RoB 
2, Cochrane Risk of Bias 2 tool; T2D, type 2 diabetes. 

 

Supplementary Table S2. RoB 2 matrix for body weight change 

Study D1 Randomization D2 Deviations D3 Missing data D4 Measurement D5 Selection Overall 
Rubino et al. (2022) 
[11] 

Low risk Some concerns Some concerns Low risk Some concerns Some concerns 

Pi-Sunyer et al. 
(2015) [12] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Lundgren et al. 
(2021) [7] 

Low risk Some concerns Some concerns Low risk Low risk Some concerns 

Davies et al. (2015) 
[13] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Astrup et al. (2012) 
[14] 

Low risk Some concerns Some concerns Low risk Some concerns Some concerns 

Wadden et al. (2013) 
[15] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Khoo et al. (2019) 
[16] 

Some concerns High risk Some concerns Low risk Some concerns High risk 

Ingersen et al. (2023) 
[17] 

Some concerns Some concerns Low risk Low risk Some concerns Some concerns 

Tronieri et al. (2020) 
[18] 

Some concerns Some concerns Some concerns Low risk Some concerns Some concerns 

Mensberg et al. 
(2017) [19] 

Some concerns Low risk Low risk Low risk Some concerns Some concerns 

Simeone et al. 
(2018) [20] 

Some concerns High risk High risk Low risk Some concerns High risk 

Liu et al. (2025) [21] Some concerns Some concerns Low risk Some concerns Some concerns Some concerns 
McGowan et al. 
(2024) [22] 

Low risk Low risk Low risk Low risk Low risk Low risk 

Corbin et al. (2023) 
[23] 

Low risk Some concerns Some concerns Low risk Some concerns Some concerns 

Wilding et al. (2021) 
[3] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Davies et al. (2021) 
[24] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Wadden et al. (2021) 
[6] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Rubino et al. (2021) 
[25] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Garvey et al. (2022) 
[26] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Kadowaki et al. 
(2022) [27] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Mu et al. (2024) [28] Low risk Low risk Some concerns Low risk Low risk Some concerns 
Lim et al. (2025) 
[30] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

Knop et al. (2023) 
[34] 

Low risk Low risk Some concerns Low risk Low risk Some concerns 

O'Neil et al. (2018) 
[35] 

Low risk Some concerns Some concerns Low risk Some concerns Some concerns 

 



 

D1: bias arising from the randomization process; D2: bias due to deviations from intended interventions; D3: bias due to 
missing outcome data; D4: bias in measurement of the outcome; D5: bias in selection of the reported result. The assessment 
was conducted at the outcome level for body weight change. 

Supplementary Table S3. Outcome availability across included parent trials 

Outcome availability was assessed at the parent-trial level. Companion reports were used to identify additional outcome 
domains but were not counted as independent trials. “Limited” indicates that the outcome was reported in a subgroup, 
secondary analysis, mechanistic report, or with insufficient homogeneity for quantitative pooling. 

Study Body 

weig

ht 

BMI/wa

ist 
Fat 

mass/body fat 
Lean 

mass/FFM 
Visceral/liv

er adiposity 
Glycemic 

outcomes 
Lipids/

BP 
Fitness/exerc

ise capacity 
Adverse 

events 
Main synthesis 

role 

Rubino 

et al. 

(2022) 

[11] 

Yes Yes Limited/NR NR NR Yes Yes NR Yes Narrative; 

potential 

sensitivity 

analysis 
Pi-

Sunyer 

et al. 

(2015) 

[12] 

Yes Yes NR NR NR Yes Yes NR Yes Primary kg 

synthesis 

Lundgre

n et al. 

(2021) 

[7] 

Yes Yes Yes Yes Yes/abdomi

nal 

adiposity 

Yes Yes Yes Yes Primary kg 

synthesis; key 

exercise-

combination 

evidence 
Davies 

et al. 

(2015) 

[13] 

Yes Yes NR NR NR Yes Yes NR Yes Separate 

percentage 

analysis 

Astrup 

et al. 

(2012) 

[14] 

Yes Yes Subgroup/limi

ted 
Subgroup/limi

ted 
NR Yes Yes NR Yes Primary kg 

synthesis 

Wadden 

et al. 

(2013) 

[15] 

Yes Yes NR NR NR Yes Yes NR Yes Primary kg 

synthesis 

Khoo et 

al. 

(2019) 

[16] 

Yes Yes Yes NR/limited Liver fat by 

MRI 
Yes Yes/live

r 

enzymes 

NR Yes Narrative; 

NAFLD-specific 

evidence 

Ingersen 

et al. 

(2023) 

[17] 

Yes NR/limit

ed 
Yes Yes NR Yes Yes Yes Limited Mechanistic/exerc

ise-training 

evidence 

Tronieri 

et al. 

(2020) 

[18] 

Yes NR/limit

ed 
NR NR NR NR NR Physical 

activity 

adherence 

NR/limit

ed 
Behavioural 

adherence and 

IBT synthesis 



 

Mensber

g et al. 

(2017) 

[19] 

Yes Yes Yes NR/limited NR Yes Yes Yes Yes GLP-1RA plus 

supervised 

exercise in T2D 

Simeone 

et al. 

(2018) 

[20] 

Yes Yes NR/limited NR SAT/VAT 

by imaging 
Yes Yes NR Limited Mechanistic 

comparison of 

weight-loss 

strategies 
Liu et al. 

(2025) 

[21] 

Yes Yes Body fat 

percentage by 

BIA 

NR/limited Visceral fat 

area by BIA 
Yes; 

proinsulin, 

HOMA-IR, 

QUICKI 

Yes NR Yes Metabolic/proinsu

lin mechanism 

McGow

an et al. 

(2024) 

[22] 

Yes Yes NR NR NR Yes; 

normoglycae

mia, HbA1c, 

FPG 

Yes NR Yes Primary kg and 

separate 

percentage 

synthesis 
Corbin 

et al. 

(2023) 

[23] 

Yes NR/limit

ed 
Yes Yes/FFM NR Yes/metabolic 

biomarkers 
Yes Metabolic 

chamber 

activity 

control 

Yes Mechanistic 

metabolic ward 

evidence 

Abbreviations: BIA, bioelectrical impedance analysis; BMI, body mass index; BP, blood pressure; FFM, fat-free mass; 
FPG, fasting plasma glucose; HOMA-IR, homeostatic model assessment of insulin resistance; IBT, intensive behavioural 
therapy; MRI, magnetic resonance imaging; NAFLD, non-alcoholic fatty liver disease; NR, not reported or not central to 
the report; QUICKI, quantitative insulin sensitivity check index; SAT, subcutaneous adipose tissue; T2D, type 2 diabetes; 
VAT, visceral adipose tissue. 

 

Supplementary Table S4. GRADE domain-level Summary of Findings for body weight change 

The certainty of evidence was assessed for the two body weight outcomes included in quantitative synthesis. Randomized 
evidence started at high certainty and was downgraded according to risk of bias, inconsistency, indirectness, imprecision, 
and publication bias. Each GRADE judgment was based only on the studies contributing data to the corresponding pooled 
estimate, not on all parent trials included in the systematic review. 

Outcome and 

contributing 

studies 

Risk of bias Inconsistency Indirectness Imprecision Publication bias Overall certainty 

Body weight 

change, kg scale 

Contributing 

comparisons: 8; 

MD -10.08 kg (95% 

CI -12.76 to -7.39); 

95% PI -17.86 to -

2.29; I² = 95.6%. 

Contributing 

studies: Pi-Sunyer 

et al. (2015) [12], 

Astrup et al. (2012) 

[14], McGowan et 

al. (2024) [22], 

Serious: most 

contributing 

comparisons were 

judged as some 

concerns, mainly 

due to deviations 

from intended 

interventions or 

missing outcome 

data; body weight 

measurement itself 

was objective. 

Serious: 

heterogeneity was 

considerable (I² = 

92.8%; τ² = 7.55; 

Q(4) = 40.56, p < 

0.001). The 

direction of the 

average effect 

favoured 

intervention, but the 

95% prediction 

interval ranged 

from -15.70 to 1.18 

kg and trials 

Not serious to 

borderline: 

population and 

outcome matched 

the review question, 

but generalizability 

across all GLP-

1RA-based 

therapies and 

structured exercise 

prescriptions 

remains limited. 

Not serious for the pooled 

average effect: the 95% CI 

excluded the null and 

remained compatible with 

clinically meaningful 

benefit. The prediction 

interval crossed the null and 

was considered under 

inconsistency/heterogeneity 

rather than as a separate 

imprecision downgrade. 

Undetected: not 

formally assessable 

because only five 

comparisons were 

available; absence 

of trial registries in 

the final search 

may increase 

residual 

uncertainty. 

Low 



 

Wilding et al. 

(2021) [3], Wadden 

et al. (2021) [6], 

Garvey et al. (2022) 

[26], Mu et al. 

(2024) [28], and 

Knop et al. (2023) 

[34]. 

differed in agent, 

dose context, 

lifestyle 

background, 

comparator 

structure, and 

treatment phase. 

Body weight 

change, percentage 

scale 

Contributing 

comparisons: 11; 

MD -9.53 

percentage points 

(95% CI -11.92 to -

7.14); 95% PI -

17.58 to -1.48; I² = 

95.4%. 

Contributing 

studies: Davies et 

al. (2015) [13], 

Wadden et al. 

(2020) [18], 

McGowan et al. 

(2024) [22], 

Wilding et al. 

(2021) [3], Davies 

et al. (2021) [24], 

Wadden et al. 

(2021) [6], Garvey 

et al. (2022) [26], 

Kadowaki et al. 

(2022) [27], Mu et 

al. (2024) [28], 

Knop et al. (2023) 

[34], and Lim et al. 

(2025) [30]. 

Serious: 

contributing 

evidence included 

some risk-of-bias 

concerns and relied 

on fewer 

comparisons. 

Serious: 

heterogeneity was 

considerable (I² = 

96.6%; τ² = 17.95; 

Q(2) = 50.59, p < 

0.001). 

Heterogeneous trial 

contexts and 

reporting structures 

limited consistency 

of interpretation, 

and the 95% 

prediction interval 

ranged from -

27.35% to 14.98%. 

Serious to 

borderline: 

percentage change 

is clinically relevant 

but not 

interchangeable 

with kg change and 

was available in a 

restricted subset of 

trials. 

Serious: the 95% CI was 

wide and crossed the line of 

no effect; the prediction 

interval was very wide, 

further supporting 

substantial uncertainty. 

Undetected: not 

formally assessable 

because only three 

comparisons were 

available; absence 

of trial registries in 

the final search 

may increase 

residual 

uncertainty. 

Very low 

 
Abbreviations: CI, confidence interval; GLP-1RA, glucagon-like peptide-1 receptor agonist; GRADE, Grading of 
Recommendations Assessment, Development and Evaluation. 
  



 

Supplementary Figure S2. Risk-of-bias traffic-light plot for body weight change 

 
Supplementary Figure S2. Risk-of-bias traffic-light plot for body weight change using the Cochrane RoB 2 tool [10]. Each row represents 

one included parent trial or report cluster with body-weight outcome data, labelled by first author and publication year, and each 

column represents one RoB 2 domain plus the overall judgment. The traffic-light plot uses the integrated body-weight evidence set; 

studies retained for narrative/contextual synthesis are not treated as independent contributors to the pooled estimates. Symbols indicate 

low risk of bias (+), some concerns (!), and high risk of bias (x). The studies represented in the plot are cited in Supplementary Table 

S2 [3,6,7,11-30,34,35]. 
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