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Appendix 1. Search strategy used in each database

Database

Search terms

PubMed

#1

#2

#3

#5

search ("adolescent"[MeSH Terms] OR "children"[Title/Abstract] OR "youngster"[Title/Abstract]
OR "teenager"[Title/Abstract] OR "kid"[Title/Abstract] OR "youth"[Title/Abstract] OR
"student"[Title/Abstract])

search (“obesity"[MeSH Terms] OR "adiposity"[Title/Abstract] OR "overweight"[Title/Abstract]
OR "fat"[Title/Abstract] OR "body mass index"[Title/Abstract])

search ("exercise"[MeSH Terms] OR "sport"[Title/Abstract] OR "physical activity"[Title/Abstract]
OR "physical training"[Title/Abstract] OR "exercise training"[Title/Abstract] OR ™aerobic
exercise"[Title/Abstract] OR "resistance training"[Title/Abstract] OR "acute exercise"[Title/Abstract]
OR "endurance exercise"[Title/Abstract])

search ("body mass index"[MeSH Terms] OR "waist circumference”[MeSH Terms] OR "body
composition"[MeSH Terms] OR "oxygen consumption“[MeSH Terms] OR "heart rate"[MeSH
Terms] OR "blood pressure”"[MeSH Terms] OR "blood pressure determination"[MeSH Terms] OR
"arterial pressure"[MeSH Terms] OR "cholesterol"[MeSH Terms] OR "triglycerides"[MeSH Terms]
OR "glucose"[MeSH Terms] OR "insulin“[MeSH Terms] OR "depressive disorder"[MeSH Terms]
OR "depression”[MeSH Terms] OR "anxiety"[MeSH Terms] OR "self concept”[MeSH Terms] OR
"self-esteem”[MeSH Terms] OR "self-worth"[Title/Abstract])

Search (#1 AND #2 AND #3 AND #4)

Embase

#1

#2

#3

#5

‘adolescent'/exp OR 'adolescent’:ab,ti OR ‘children’:ab,ti OR 'youngster':ab,ti OR 'teenager':ab,ti OR
'kid":ab,ti OR 'youth':ab,ti OR ‘student’:ab,ti

‘obesity'/exp OR 'obesity':ab,ti OR "adiposity':ab,ti OR 'overweight':ab,ti OR 'fat":ab,ti OR 'body mass
index':ab,ti

‘exercise’/exp OR ‘exercise:ab,ti OR ‘'sport:ab,ti OR ‘physical activity:ab,ti OR ‘physical
training'.ab,ti OR ‘exercise training":ab,ti OR "aerobic exercise":ab,ti OR 'resistance training'.ab,ti OR
‘acute exercise":ab,ti OR 'endurance exercise:ab,ti

'‘body mass index'/exp OR 'body mass index"ab,ti OR 'waist circumference/exp OR ‘'waist
circumferenceab,ti OR ‘'body composition'/exp OR ‘'body composition:ab,ti OR ‘oxygen
consumption‘/exp OR 'oxygen consumption':ab,ti OR 'heart rate'/exp OR 'heart rate":ab,ti OR 'blood
pressure'/exp OR 'blood pressure:ab,ti OR 'blood pressure determination’/exp OR 'blood pressure
determination":ab,ti OR ‘arterial pressure'/exp OR ‘arterial pressure:ab,ti OR ‘cholesterol’/exp OR
‘cholesterol':ab,ti OR 'triglycerides’/exp OR 'triglycerides’:ab,ti OR 'glucose’/exp OR 'glucose’:ab,ti
OR 'insulin‘/exp OR ‘insulin’:ab,ti OR 'depressive disorder'/exp OR 'depressive disorder':ab,ti OR
‘depression’/exp OR 'depression’:ab,ti OR 'anxiety'/exp OR 'anxiety":ab,ti OR 'self concept'/exp OR
'self concept':ab,ti OR 'self esteem’/exp OR 'self esteem':ab,ti OR 'self worth'/exp OR 'self worth":ab,ti
#1 AND #2 AND #3 AND #4

Cochrane

#1

#2

#3

#H4

#5

(Adolescent):MeSH OR (adolescent):ti,ab,kw OR (children):ti,ab,kw OR (youngster):ti,ab,kw OR
(teenager):ti,ab,kw OR (kid):ti,ab,kw OR (youth):ti,ab,kw OR (student):ti,ab,kw

(Obesity):MeSH OR (obesity):ti,ab,kw OR (adiposity):ti,ab,kw OR (overweight):ti,ab,kw OR
(fat):ti,ab,kw OR (body mass index):ti,ab,kw

(Exercise):MeSH OR (exercise):ti,ab,kw OR (sport):ti,ab,kw OR (physical activity):ti,ab,kw OR
(physical training):ti,ab,kw OR (exercise training):ti,ab,kw OR (aerobic exercise):ti,ab,kw OR
(resistance training):ti,ab,kw OR (acute exercise):ti,ab,kw OR (endurance exercise):ti,ab,kw

(Body mass index):MeSH OR (body mass index):ti,ab,kw OR (Waist circumference):MeSH OR
(waist circumference):ti,ab,kw OR (Body composition):MeSH OR (body composition):ti,ab,kw OR
(Oxygen consumption):MeSH OR (oxygen consumption):ti,ab,kw OR (Heart rate):MeSH OR (heart
rate):ti,ab,kw OR (Blood pressure):MeSH OR (blood pressure):ti,ab,kw OR (Blood pressure
determination):MeSH OR (blood pressure determination):ti,ab,kw OR (Arterial pressure):MeSH OR
(arterial ~ pressure):tiab,kw  OR  (Cholesterol):MeSH  OR  (cholesterol):ti,ab,kw  OR
(Triglycerides):MeSH OR (triglycerides):ti,ab,kw OR (Glucose):MeSH OR (glucose):ti,ab,kw OR
(Insulin):MeSH OR (insulin):ti,ab,kw OR (Depressive disorder):MeSH OR (depressive
disorder):ti,ab,kw OR (Depression):MeSH OR (depression):ti,ab,kw OR (Anxiety):MeSH OR
(anxiety):ti,ab,kw OR (Self concept):MeSH OR (self concept):ti,ab,kw OR (Self esteem):MeSH OR
(self esteem):ti,ab,kw OR (Self worth):MeSH OR (self worth):ti,ab,kw

#1 AND #2 AND #3 AND #4




Database Search terms

Web of Science #1

#2

#3

#4

#5

#6

(TS=(adolescent) OR TS=(children) OR TS=(youngster) OR TS=(teenager) OR TS=(kid) OR
TS=(youth) OR TS=(student)) NOT (SILOID==("PPRN") OR SILOID==("RC"))

(TS=(obesity) OR TS=(adiposity) OR TS=(overweight) OR TS=(fat) OR TS=(body mass index))
NOT (SILOID==("PPRN") OR SILOID==("RC"))

(TS=(exercise) OR TS=(sport) OR TS=(physical activity) OR TS=(physical training) OR
TS=(exercise training) OR TS=(aerobic exercise) OR TS=(resistance training) OR TS=(acute
exercise) OR TS=(endurance exercise)) NOT (SILOID==("PPRN") OR SILOID==("RC"))
(TS=(body mass index) OR TS=(waist circumference) OR TS=(body composition) OR TS=(oxygen
consumption) OR TS=(heart rate) OR TS=(blood pressure) OR TS=(blood pressure determination)
OR TS=(arterial pressure) OR TS=(cholesterol) OR TS=(triglycerides) OR TS=(glucose) OR
TS=(insulin) OR TS=(depressive disorder) OR TS=(depression) OR TS=(anxiety) OR TS=(self
concept) OR TS=(self-esteem) OR TS=(self-worth)) NOT (SILOID==("PPRN") OR
SILOID==("RC"))

(TS=(clinical trials) OR TS=(randomized controlled trial) OR TS=(controlled clinical trial) OR
TS=(randomized) OR TS=(placebo) OR TS=(randomly)) NOT (SILOID==("PPRN") OR
SILOID==("RC"))

#1 AND #2 AND #3 AND #4 AND #5

CNKI

(SU="JLE /4" OR SU=")L#" OR SU="%/>4F") AND (SU="iz3}]" OR SU="F Hiz 3"
OR SU="{KFiz 5" OR SU="5 04" OR SU="/1&1IZ" OR SU="#i[Hiz3)" OR SU="42.
PEIZ3)" OR SU="1A & H}%") AND (SU="JE/" OR SU="i#HE") AND (SU="5{ATEZ" OR
SU="5 K" OR SU="D:ilALAE" OR SU="-0:fii&E fE" OR SU=""L: i ZhE" OR SU="14 % ft
77" OR SU="-»ififi} /7" OR SU="4:AkF5F5" OR SU="IfL AL " OR SU="fLif" OR SU="JI§ &
1" OR SU="JH[&# %" OR SU="=% ¥ fls 85 1" OR SU="Mik % FZ IR & (1" OR SU=""7%Jif IfiL "
OR SU="0»FR{ FE" OR SU=""C> B TV {# 5" OR SU="5&.{» @ " OR SU="£&" OR SU="4I%"
OR SU="1§4;" OR SU="H %" OR SU="H &AM 1E")

Wanfang Data

() LEFHDE" or FEE)LE" or FE:"FH/DE") and (T IE3)" or A EIE B or
FAAREIZEN" or F " B OEER" or L T EIZR" or @ HUHE S or kIS
" or FRA T BIE) and (FEAEAERE" or A EE") and (AL BHARTES" or F R
PRAA or ER O BHLAE" or A0 G RE" or EA OB ThAE" or AU EAE /1 or
TGO 7" or A AR AR AR or S R AR or 2@ AR or AU RER " or
F A E T or R R AR A or B AR A" or AU G MU or E A"
CFRERE" or O PRV HER" or U SO B or R AR or AR or R
TELE" or LA HE" or A HIRME")

Access Date: 10 January 2025



Appendix 2. Methodological details for risk of bias assessment and

ce rtainty assessment

Risk of bias assessment

We adhered to the comprehensive guidelines provided by the Cochrane Risk of Bias Tool for
Randomised Trials (RoB 2) to evaluate the risk of bias across each outcome in the included studies.
Utilizing response options: Yes (YY), Probably yes (PY), Probably no (PN), No (N), and No information
(NI), we responded to the signalling questions within each domain of risk of bias to reach an overall risk-
of-bias judgment for each domain (see below) The responses to the signalling questions feed into
algorithms that were developed to guide users of the tools to proposed judgments about the overall risk-of-
bias judgment for each domain. The risk-of-bias assessments were categorized into the following levels:
low risk, some concerns, and high risk.

Risk of bias domains and signalling questions according to RoB 2:

(1) Randomisation process

(1.1) Was the allocation sequence random?

(1.2) Was the allocation sequence concealed until participants were enrolled and assigned to interventions?
(1.3) Did baseline differences between intervention groups suggest a problem with the randomisation
process?

(2) Deviations from intended interventions (effect of assignment to intervention/ITT)
(2.1) Were participants aware of their assigned intervention during the trial?

(2.2) Were carers and people delivering the interventions aware of participants' assigned intervention
during the trial?

(2.3) If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention that arose because of
the trial context?

(2.4) If Y/PY to 2.3: Were these deviations likely to have affected the outcome?

(2.5) If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced between groups? (2.6)
Was an appropriate analysis used to estimate the effect of assignment to intervention?

(2.7) If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) of the failure to analyse
participants in the group to which they were randomised?

(2) Deviations from intended interventions (effect of adhering to intervention/PP)
(2.1) Were participants aware of their assigned intervention during the trial?

(2.2) Were carers and people delivering the interventions aware of participants' assigned intervention
during the trial?

(2.3) Were there failures in implementing the intervention that could have affected the outcome?
(2.4) Y/PYINI to 2.3: Was an appropriate analysis used to estimate the effect of adhering to
intervention?

(3) Missing outcome data
(3.1) Were data for this outcome available for all, or nearly all, participants randomised?

(3.2) If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data? (3.3)
If N/PN to 3.2: Could missingness in the outcome depend on its true value?
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(3.4) If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?

(4) Measurement of the outcome

(4.1) Was the method of measuring the outcome inappropriate?

(4.2) Could measurement or ascertainment of the outcome have differed between intervention groups?
(4.3) If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by study
participants?

(4.4) If Y/PYINI to 4.3: Could assessment of the outcome have been influenced by knowledge of
intervention received?

(4.5) If YIPY/INI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of
intervention received?

(5) Selection of the reported result

(5.1) Were the data that produced this result analysed in accordance with a pre-specified analysis plan
that was finalised before unblinded outcome data were available for analysis?

(5.2) Is the numerical result being assessed likely to have been selected, on the basis of the results,
frommultiple eligible outcome measurements (e.g., scales, definitions, time points) within the outcome
domain?

(5.3) Is the numerical result being assessed likely to have been selected, on the basis of the results, from
multiple eligible analyses of the data?

Certainty assessment:

We followed the detailed guidance given by the Grading of Recommendations, Assessment,
Development and Evaluations (GRADE) Handbook to assess the certainty in the body of evidence for
each outcome. The certainty of the evidence, as defined by the GRADE Working Group, reflects the
extent to which we are confident that an effect estimate is correct and refers to an assessment of how
good an indication the research provides of the likely effect. Regarding to randomized controlled trials,
we initiated our assessment with the assumption of high certainty, which we then adjusted based on five
GRADE criteria: study limitations, inconsistency, indirectness, imprecision, and publication bias, each
of which could potentially downgrade the evidence's certainty. The intended interpretation of each level
of certainty is provided in the subsequent sections.

Factors/reasons for downgrading the certainty of the evidence included risk of bias, inconsistency,
indirectness, imprecision, and publication bias.

The four grades of certainty of the evidence were:

(1) High: further research is unlikely to change the confidence in the effect estimate.

(2) Moderate: further research is likely to have an important impact on the confidence in the effect
estimate and may change the estimate.

(3) Low: further research is very likely to have an important impact on the confidence in the effect
estimate and is likely to change the estimate.

(4) Very low: any effect estimate is very uncertain.



Appendix 3. Distribution of included studies and participants by

country (32 countries, 176 studies, 11 696 participants)

A total of 176 studies comprising 11 696 participants from 32 countries were included in this systematic
review and meta-analysis. The number of included studies and participants per country were as follows:
China (39 studies, 2 723 participants), United States (34, 2 420), Brazil (14, 657), South Korea (13, 468),
Iran (12, 657), Tunisia (10, 371), Spain (6, 359), Australia (5, 206), Canada (4, 1 015), United Kingdom
(4, 193), Belgium (3, 124), New Zealand (3, 322), Switzerland (3, 609), Denmark (2, 141), Estonia (2,
56), France (2, 72), Israel (2, 220), Norway (2, 84), Serbia (2, 79), Turkey (2, 79), Chile (1, 274), Egypt
(1, 30), Germany (1, 67), India (1, 69), Italy (1, 70), Mexico (1, 105), Poland (1, 22), Portugal (1,40),
Saudi Arabia (1, 27), Singapore (1,24), Sweden (1, 76), Thailand (1, 37).



Appendix 4. Supplementary tables and figures
Table S1. The detailed basic characteristics of the included studies(N=176)

Age Sample Intervention measure
Author Year Country Weight status . . Intervention duration  Outcome indicator
experimental control grou experimental group control group experimental grou control grou
group group (boys/girls) (boys/girls) P group group
Mode of motion: running
Abassi et al. 2020 Tunisia ~ Overweightand ISl 1o, 00,1 60 y600/16) 8(0/8) Exercise time:35 min Mode of motion: daily activities 12 weeks 12 weeks  1,2,3,8,14,15
obesity 17.57 Exercise frequency: three times per week
Exercise intensity:70-80% or 100-110% of MAS
Mode of motion: running
Abassi et al. 2022 Tunisia  Overweightand ;o690 167:020  26(0126) 12(0/12) Exercise time:40 min Mode of motion: daily activities 12 weeks 12 weeks  1,2,3,6,7,8
obesity Exercise frequency: three times per week
Exercise intensity:100-110% or 70-80% of MAS
Mode of motion: HIIT and MIIT
Abassi et al. 2023 Tunisia ~ Overweightand 4o 16412 26(026) 12(0/12) Exercise time:42 min Mode of motion: daily activities 12 weeks 12 weeks 1,23
Obesity Exercise frequency: three times per week
Exercise intensity:100-110% or 70-80% MAS
) Mode of motion: aerobic exercise
Aguilar-Cordero et al. 2020 Spain Overweight and 10.43+1.35 10.43+1.35 49 49 Exercise time:90 i . Mode of motion: daily activities 36 weeks 36 weeks  3,6,7
obesity Exercise frequency: four times per week
Exercise intensity: medium and low intensity
Mode of motion: HIIT and resistance training
Ahmadi et al. 2020 Iran Overweightand ) g9 1719 12.70:2.64  86(31/55) 27(14/13) Exercise time:50 min Mode of motion: daily activities 8 weeks Sweeks  1.2,10,11,12,13
obesity Exercise frequency: three times per week
Exercise intensity: medium or high intensity
Mode of motion: cycling, running and strength
training
Alberga et al. 2016 Canada Obesity 141t017.4 15.6+1.3 228 76 Exercise time:20-45/ 30-40 min Mode of motion: daily activities 22 weeks 22 weeks 5
Exercise frequency: four times per week
Exercise intensity:70-85% HRmax
Mode of motion: aerobic and strength training
Alves et al. 2019 Portugal  Overweightand oo, 1 49 14775149 30 10 Exercise time:60 min . Mode of motion: daily activities 10 weeks 10 weeks 1,34
obesity Exercise frequency: two or three times per week

Exercise intensity:75%VO;max




Author

Year

Age

Sample

Intervention measure

Country Weight status

group

experimental

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Azad et al.

2011

Overweight and

obesity 16.53+0.83

Iran

16.6+0.81

15(15/0)

15(15/0)

Mode of motion: running

Exercise time:30 min

Exercise frequency: three times per week
Exercise intensity:75-85%VO,max

Mode of motion: daily activities

24 weeks 24 weeks

Barbeau et al.

2007

American  Overweight 8-12

118(0/118)

83(0/83)

Mode of motion: physical activity
Exercise time:80 min

Exercise frequency: five times per week
Exercise intensity: above 150 bpm HR

Mode of motion: daily activities

40 weeks 40 weeks

1,23

Ben et al.

2010

Tunisia Obesity 13.1+0.8

13.3£0.6

14(7/7)

14(7/7)

Mode of motion: aerobic exercise
Exercise time:90 min
Exercise frequency: four times per week

Exercise intensity: medium and low intensity

Mode of motion: daily activities

8 weeks 8 weeks

Benson et al.

2008

Overweight and

New Zealand Obesity

12.3£1.3

12.2+41.3

32

38

Mode of motion: resistance training
Exercise time:60 min

Exercise frequency: two times per week
Exercise intensity: high intensity

mode of motion: daily activities

8 weeks 8 weeks

1,2,5,10,12,13,14,15

Bezerra et al.

2023

Brazil Overweight 7.9£1.0

7.9£1.0

20

21

Mode of motion: physical activity
Exercise time:60 min
Exercise frequency: three times per week

Exercise intensity: medium and high intensity

Mode of motion: daily activities

10 weeks 10 weeks

1,2,6,7,10,11,12,13,14

Bharath et al.

2018

America Obesity 14.6+1.0

14.8+1.0

20(0/20)

20(0/20)

Mode of motion: resistance and aerobic exercise

Exercise time:60 min
Exercise frequency: five times per week
Exercise intensity:40-70%HRmax

Mode of motion: daily activities

12 weeks 12 weeks

1,2,3,4,6,7,9,14,15

Boer et al.

2014

Belgium Overweight 13.1-21.2

17.4+2.4

32(21/11)

14(9/5)

Mode of motion: cycling
Exercise time:40 min
Exercise frequency: two times per week

Exercise intensity: medium and high intensity

Mode of motion: daily activities

15 weeks 15 weeks

1,2,3,6,7,10,11,12,13,
14

Boff et al.

2020

Overweight and

Obesity 16.42+1.17

Brazil

16.46+1.01

34

31

Mode of motion: physical exercise
Exercise time:30 min
Exercise frequency: one time per week

Exercise intensity: medium and low intensity

Mode of motion: daily activities

12 weeks 12 weeks

1,2,6,7,11,12,13,20
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Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Bowen et al.

2010

China

Overweight and 12-16

Obesity 12-16

22

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: above three times per week
Exercise intensity:50-60%VO,max

Mode of motion:

daily activities

10 weeks 10 weeks

1,3,10,11,12,13,14,15

Brennan et al.

2012

Australia

Overweight and

Obese 14.3£1.9 14.3£1.9

42

21

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: once a week

Exercise intensity: medium and low intensity

Mode of motion:

daily activities

24 weeks 24 weeks

16,17,19

Bruyndonckx et al.

2015

Belgium

Obesity 15.4+1.5 15.1£1.2

27

21

Mode of motion: aerobic exercise and resistance

training

Exercise time:40 min Mode of motion
Exercise frequency: three times per week

Exercise intensity: medium and low intensity

: daily activities

40 weeks 40 weeks

1,3,6,7,10,12,13

Cao et al.

2022

China

Obesity 11.2+0.7 10.9+0.4

20(10/10)

20(10/10)

Mode of motion: running

Exercise time:38 min

Exercise frequency: three times per week
Exercise intensity:100% of MAS

Mode of motion

: daily activities

12 weeks 12 weeks

1,3,4,8,9

Carrel et al.

2005

American

Obesity 12.5+0.5 12.540.7

27(13/14)

23(13/10)

Mode of motion: aerobic exercise

Exercise time:45 min

Exercise frequency: five times every two weeks
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

36 weeks 36 weeks

1,3,4,14,15

Chae et al.

2010

Korea

Obesity 10.4+3.1 10.6+3.8

19(11/8)

19(10/9)

Mode of motion: aerobic exercise and resistance

training

Exercise time:90 min Mode of motion
Exercise frequency: two times per week

Exercise intensity: medium and high intensity

: daily activities

12 weeks 12 weeks

1,3,4,10,11,12,13

Chuensiri et al.

2018

Thailand

Obesity 10.7-11.3 10.6+0.3

26(26/0)

11(11/0)

Mode of motion: cycling

Exercise time:23 min

Exercise frequency: three times per week

Exercise intensity:90% or 170% of peak power output

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,5,6,7,10,11,12,
13

CROKER et al.

2012

UK

Overweight and

Obesity 10.8+1.6 9.8+1.4

33

30

Mode of motion: physical activity

Exercise time:90 min

Exercise frequency: everyday

Exercise intensity: medium and low intensity

Mode of motion:

daily activities

24 weeks 24 weeks

1,2,16,17
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Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Crova et al.

2014

Italy

Overweight

9.6+0.5 9.6+0.5

37(20/17)

33(15/18)

Mode of motion: tennis-specific training
Exercise time:120 min

Exercise frequency: one time per week
Exercise intensity: average heart rate 150.5+6.4

Mode of motion:

daily activities

21 weeks

21 weeks

14,8

Cvetkovi¢ et al.

2018

Serbia

Overweight and
obesity

11-13 11-13

21(21/0)

14(14/0)

Mode of motion: football training and running
Exercise time:60 or 38 min

Exercise frequency: three times per week
Exercise intensity:100% of MAS

Mode of motion

: daily activities

12 weeks

12 weeks

1,3,6,7,8,9

Daley et al.

2006

UK

Obesity

11-16 11-16

49

26

Mode of motion: aerobic exercise and light body-
conditioning/stretching exercises

Exercise time:30 min Mode of motion:

Exercise frequency: three times per week
Exercise intensity: < 59% of HR reserve

daily activities

8 weeks

8 weeks

9,16,18

Danielsen et al.

2013

Norway

Obesity

10.68+1.24  10.68+1.24

22

20

Mode of motion: body activity

Exercise time:30 min

Exercise frequency: everyday

Exercise intensity: medium and low intensity

Mode of motion:

daily activities

12 weeks

12 weeks

16,18

Davis et al.(1)

2009

America

Overweight

15.5£1.0 15.5+¢1.0

17(8/9)

21(11/10)

Mode of motion: strength training

Exercise time:60 min

Exercise frequency: two times per week
Exercise intensity: medium and high intensity

Mode of motion:

daily activities

16 weeks

16 weeks

1,14,15

DAVIS et al.(2)

2009

America

Overweight

13.8-16.9 15.3£1.1

24(0/24)

10(0/10)

Mode of motion: cardiovascular activity and strength
training

Exercise time:60 min Mode of motion:

Exercise frequency: two times per week
Exercise intensity: medium and high intensity

daily activities

16 weeks

16 weeks

1,14,15

Davis et al.

2020

America

Overweight and
obesity

9.6+0.73 9.7+0.94

90(23/67)

85(30/55)

Mode of motion: aerobic exercise
Exercise time:40 min

Exercise frequency: five times per week
Exercise intensity:>140 beats per minute

Mode of motion:

sedentary activities

32 weeks

32 weeks

1,2,3,5,6,7,10,11,12,
13,14,15

DeBar et al.

2012

America

Overweight

14.12+1.48 14.03+1.50

100(0/100)

95(0/95)

Mode of motion: Yoga, Dance Video Games and
aerobic training

Exercise time:30-60 min Mode of motion:

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

daily activities

24 weeks

24 weeks

10,11,12,13,14,17

12



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Dennis et al.

2013

America

Overweight and

obesity 9311

9.3£1.1

70

42

Mode of motion: aerobic exercise
Exercise time:20 or 40 min

Exercise frequency: five times per week
Exercise intensity:167+7 beats per minute

Mode of motion:

daily activities

13 weeks

13 weeks

1,2,3,5

Dias et al.

2018

Australia

Obesity 9.5-143 11.8+2.4

41

21

Mode of motion: running

Exercise time:25 or 44 min

Exercise frequency: three times per week
Exercise intensity:60%-95%HRmax

Mode of motion:

daily activities

12 weeks

12 weeks

1,3,5,10,11,12,13,14,
20

Duft et al.

2020

Brazil

Overweight and

obesity 14.44+1.04

14.72+1.07

18(9/9)

19(9/10)

Mode of motion: resistance training and aerobic
training

Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity:50-85%VO,peak

Mode of motion

: daily activities

12 weeks

12 weeks

1,2,3,5,10,14

Elmahgoub et al.

2009

Belgium

Overweight and

obesity 14-22

14-22

15

Mode of motion: strength and endurance exercises
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:60-75%HRmax

Mode of motion

: daily activities

10 weeks

10 weeks

1,2,5,10,11,12,13

Elnaggar et al.

2021

Saudi Arabia Obesity

12.69+2.53  13.36+2.17

13

Mode of motion: aerobic exercise
Exercise time:25-60 min

Exercise frequency: three times per week
Exercise intensity: 40-80% of HRmax

Mode of motion:

daily activities

8 weeks

8weeks

5.8

Eskandari et al.

2020

Iran

Overweight and

obesity 15.4+1.1

15.4+1.1

24(24/0)

12(12/0)

Mode of motion: jump rope exercise
Exercise time:40 min

Exercise frequency: five times per week
Exercise intensity:60-90 jumps/min

Mode of motion:

daily activities

6 weeks

6 weeks

1

Espinoza-Silva et al.

2019

Chile

Overweight and

obesity 8.12+1.50

8.12+1.50

210

64

Mode of motion: HIIT

Exercise time:40-50 min

Exercise frequency: two times per week
Exercise intensity: high intensity

Mode of motion:

daily activities

28 weeks

28 weeks

1,2,3,6,7

Faria et al.

2020

Brazil

Overweight 14.6-17.1 16.5+1.0

50(21/29)

26(11/15)

Mode of motion: running and resistance training
Exercise time:53 or 47 min

Exercise frequency: two times per week
Exercise intensity:55%-65% or 90%VO,max

Mode of motion:

daily activities

12 weeks

12 weeks

2,3,5,6,7,10,11,12,13,
14,15,20

13



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Farpour-Lambert et al.

2009

Switzerland

Obesity 9.1%1.4 8.81.6

22(9/13)

22(7/15)

Mode of motion: aerobic exercises and strengthening
exercises

Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity:55-65%VO,;max

Mode of motion:

daily activities

12 weeks 12 weeks

1,3,4,6,7,10,11,12,13,
14,15

Farpour-Lambert et al.

2019

Switzerland

Obesity 8.3-10.8 9.7+1.0

47

Mode of motion: aerobic exercises and resistance
training

Exercise time:60 min

Exercise frequency: two times per week

Exercise intensity: medium or high intensity

Mode of motion:

daily activities

24 weeks 24 weeks

123

Ghorbanian et al.

2013

Iran

Overweight and

obesity 17.35+1.07

16.90+1.15

15(15/0)

15(15/0)

Mode of motion: endurance rope training
Exercise time:40 min

Exercise frequency: four times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

8 weeks 8 weeks

1,3,4,10,11,12,13,14

Goldfield et al.

2015

Canada

Obesity 14-17 15.6+1.3

228(67/161)

76(24/52)

Mode of motion: aerobic exercise and resistance
training

Exercise time:20-45 min

Exercise frequency: four times per week

Exercise intensity:65-85%HRmax

Mode of motion:

daily activities

22 weeks 22 weeks

16,17,18

Gonzalez-Galvez et al.

2024

Spain

Overweight and

Obesity 12.5140.75

12.51+0.75

20

Mode of motion: sprint interval training
Exercise time:12 min

Exercise frequency: twice per week

Exercise intensity:80%-85%/90%-95%HRmax

Mode of motion:

daily activities

8 weeks 8 weeks

1,3,4,6,7

Guijun

2009

China

Obesity 11.76-12.67 12.56+0.25

16

Mode of motion: aerobic exercise

Exercise time:70-90 min

Exercise frequency: three-four times per week
Exercise intensity:50-70%HRmax

Mode of motion:

daily activities

24 weeks 24 weeks

1,6,7,10,11,12,13

Gulijianati et al.

2022

China

Overweight 10.76+1.35 10.35+1.69

47(29/18)

46(27/19)

Mode of motion: aerobic exercise

Exercise time:40 min

Exercise frequency: four times per week
Exercise intensity:140-160 beats per minute

Mode of motion:

daily activities

12 weeks 12 weeks

1,3,10,11,12,13,14,15

Guo et al.

2015

China

Overweight and 3-10

obesity 8-10

23

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: unclear
Exercise intensity:70-80%HRmax

Mode of motion:

daily activities

48 weeks 48 weeks

1,2,10,11,12,13,14

14



Author

Year

Country

Age

Sample

Intervention measure

Weight status
group

experimental

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Haiying et al.

2023

China

Obesity 15+1.08

15+1.12

20

20

Mode of motion: aerobic exercise
Exercise time:110 min

Exercise frequency: everyday

Exercise intensity: 60% to 80% VO,max

Mode of motion

: daily activities

4 weeks 4 weeks

Hamila et al.

2018

Tunisia

Over‘weight and 13.3-15.5
obesity

14.5+0.9

23(9/14)

8(3/5)

Mode of motion: walking

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:95-159 beats per minute

Mode of motion

: daily activities

8 weeks 8 weeks

1,2,3,4,6,7,9

Harder-Lauridsen et al.

2014

Denmark

Overweight 8.8+0.9

8.7+0.9

18

Mode of motion: aerobic and resistance exercise
Exercise time:105 min

Exercise frequency: one time per week

Exercise intensity: medium and low intensity

Mode of motion

: daily activities

20 weeks 20 weeks

1,2,3,6,7,9,10,11,12,
13,14,20

Hay et al.

2016

Canada

Overweight and

obesity 13.3-17.0

15.2+41.7

70(12/58)

33

Mode of motion: running

Exercise time:30-45 min

Exercise frequency: three times per week
Exercise intensity:40-55% or 70-85%HRmax

Mode of motion

: daily activities

24 weeks 24 weeks

23,5

Heidarianpour et al.

2023

Iran

Overweight and

obesity 8.51+0.44

8.35+0.59

15(0/15)

15(0/15)

Mode of motion: aerobic and resistance training
Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity:55-65% of individual maximal
cardiorespiratory fitness

Mode of motion

: daily activities

12 weeks 12 weeks

2,5,6,7,9,16,19

Hong et al.

2016

China

Obesity 8.3+5.4

8.4+5.9

55

55

Mode of motion: running, skipping rope and ball
sports

Exercise time:60 min

Exercise frequency: everyday

Exercise intensity: medium and low intensity

Mode of motion

: daily activities

unclear  unclear

1,10,11

Hongling et al.

2012

China

Obesity 13-14

13-14

30(30/0)

30(30/0)

Mode of motion: aerobic and resistance exercise
Exercise time:60-70 min

Exercise frequency: two times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

8 weeks 8 weeks

1,3,4,6,7,9,10,11,12,
13,14

Horner et al.

2015

America

Obesity 12.7-16.5

14.9+1.8

50

Mode of motion: aerobic or resistance exercise
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: 60-75%VO,max or 8-12RM

Mode of motion

: daily activities

12 weeks 12 weeks

6,7,10,11,12,13

15



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Jain et al.

2022

Indian

Overweight and

obesity 11.7£1.7 11.4+1.8

41

28

Mode of motion: yoga

Exercise time:60 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

18 weeks

18 weeks

1,2,6,7,9

Jelalian et al.

2011

America

Obesity 13-16 13-16

44

45

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: one time per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

16 weeks

16 weeks

Jelalian et al.

2019

American

Overweight and

. 1525+1.51 14.44+1.67
obesity

24(7/17)

9(2/7)

Mode of motion: aerobic exercise

Exercise time:60 min Mode of motion: Cognitive Behavioral

Exercise frequency: once a week Therapy
Exercise intensity: medium and low intensity

24 weeks

24 weeks

1,16

Jiafen et al.

2017

China

Obesity 6.0-13.0 6.0-12.0

78(44/34)

78(46/32)

Mode of motion: aerobic exercise

Exercise time:60-90 min

Exercise frequency: six-twelve times per week
Exercise intensity:60-70%HRmax

Mode of motion

: daily activities

10 weeks

10 weeks

Jian et al.

2014

China

Obesity 198425  19.842.5

44(0/44)

44(0/44)

Mode of motion: belly dance

Exercise time:60 min

Exercise frequency: five times per week
Exercise intensity:60-80%HRmax

Mode of motion

: daily activities

16 weeks

16 weeks

1,2,6,7,9,10,11,12,13

Jianjun et al.

2012

China

Obesity 18.24+1.57 18.28+1.02

20(20/0)

15(15/0)

Mode of motion: swimming and brisk walking and

running

Exercise time:120-130 min Mode of motion
Exercise frequency: six times per week

Exercise intensity:3-7MET

: daily activities

12 weeks

12 weeks

1,2,3,10,11,12,13,14,
15

Julian et al.

2022

France

Obesity 11.9-14.1 13.2+41.0

38

Mode of motion: cycling training

Exercise time:15 or 45 min

Exercise frequency: two times per week
Exercise intensity:60% or 75-90%VO,max

Mode of motion

: daily activities

16 weeks

16 weeks

Jun et al.

2006

China

Obesity 8-12 8-12

68

63

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: five time per week
Exercise intensity: 65%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks

3,10,11,12,13,14

16



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

group

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Kai et al.

2024

China

Obesity 14.840.8

15.0+0.8

20(0/20)

24(0/24)

Mode of motion: jump rope and tackwondo

Exercise time:50 min

Exercise frequency: five times per week
Exercise intensity:40%~70%HRR

Mode of motion:

daily activities

12 weeks

12 weeks

1,2,3,4,6,7

Karacabey

2009

Turkey

Obesity 11.8+0.5

11.2+0.8

20(20/0)

20(20/0)

Mode of motion: walking and jogging
Exercise time:30-65 min

Exercise frequency: three times per week
Exercise intensity:60-65%HRR

Mode of motion:

daily activities

12 weeks

12 weeks

1,12,13

Ke et al.

2024

China

Obesity 16.7+0.7

16.6+0.8

10

Mode of motion: HIIT
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: 65%-80%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks

1,2,3,10,11,12,13,14

Kelishadi et al.

2008

Iran

Obesity 7.7+1.2

7.7£1.2

45

47

Mode of motion: physical training

Exercise time:40 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

24 weeks

24 weeks

1,2,6,7,10,11,12,13,14

Kelly et al.

2004

America

Overweight 11.0£0.63

11.0£0.71

Mode of motion: aerobic exercise

Exercise time:40 min

Exercise frequency: four times per week
Exercise intensity:50-80% of VO;peak

Mode of motion:

daily activities

8 weeks

8 weeks

1,3,5,6,7,10,11,12,13,
14,15

Kelly et al.

2019

America

Obesity 15.2940.95

15.584+0.99

13(13/0)

13(13/0)

Mode of motion: resistance exercise

Exercise time: <60 min

Exercise frequency: two times per week
Exercise intensity:62-97%1RM

Mode of motion:

daily activities

16 weeks

16 weeks

14

Khan et al.

2014

America

Overweight and

obesity 8.8+0.5

8.8+0.6

46

42

Mode of motion: aerobic exercise

Exercise time:70 min

Exercise frequency: five times per week
Exercise intensity: medium and high intensity

Mode of motion:

daily activities

36weeks

36weeks

13,4

Kim et al.

2007

Korea

Obesity 17+0.11

17+0.11

14(14/0)

12(12/0)

Mode of motion: jump rope exercise training

Exercise time:40 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

6 weeks

6 weeks

1,2,3,6,7,9,10,11,12,
13,14,15

17



Author

Year

Country

Age

Sample

Intervention measure

Weight status
group

experimental

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Kim et al.

2011

Korea

Obesity 12.740.2

12.6+0.2

12(12/0)

10(10/0)

Mode of motion: aerobic exercise
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:60-70%HRmax

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,6,7

Kim et al.

2020

America

Obesity 15+1

15+1

24(0/24)

24(0/24)

Mode of motion: jump rope exercise
Exercise time:50 min

Exercise frequency: five times per week
Exercise intensity:40-70%HRR

Mode of motion:

daily activities

12 weeks 12 weeks

12,3,6,7,14,15

Kim et al.

2022

Korea

Overweight and

obesity 16-18

16-18

13(0/13)

13(0/13)

Mode of motion: aerobic and resistance exercise
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:55-75%HRmax

Mode of motion

: daily activities

12 weeks 12 weeks

1,2,3,10,11,12,13,14

Lambrick et al.

2016

UK

Obesity 9.3+0.8

9.4+0.8

15(10/5)

14(7/7)

Mode of motion: active games

Exercise time:40 min

Exercise frequency: two times per week
Exercise intensity: high intensity

Mode of motion

: daily activities

6 weeks 6 weeks

1,2,3,4,5,8

Larsen et al.

2016

Denmark

Overweight and

obesity 12404

12+0.4

55

51

Mode of motion: Fun Sports

Exercise time: 180 min

Exercise frequency: seven times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

6 weeks 6 weeks

1,2,3,6,11

Lee et al.

2010

Korea

Obesity 12-14

12-14

36

Mode of motion: aerobic and resistance training
exercise

Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity:60-80%VO,max

Mode of motion:

daily activities

10 weeks 10 weeks

1,2,4,6,10,11,12,13,
14

Lee et al.

2012

America

Obesity 13.1-17.1

14.8+1.4

31(31/0)

11(11/0)

Mode of motion: aerobic and resistance exercise
Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity:50-75%VO;peak or 60% of
baseline repetition maximum

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,5,14,15

Lee et al.

2013

America

Obesity 12.7-16.7

15.0£2.2

28(0/28)

8(0/8)

Mode of motion: running and body exercises
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:60-75%VO,peak

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,5,14,15

18



Author
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Intervention measure

Weight status
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experimental

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Lee et al.

2016

Korea

Obesity 9-12

9-12

15(4/11)

15(12/3)

Mode of motion: fun health sports

Exercise time: unclear

Exercise frequency: unclear

Exercise intensity: medium and low intensity

Mode of motion:

daily activities

10 weeks 10 weeks

1,17

Liangmei et al.

2015

China

Obesity 13-14

13-14

12(6/6)

12(6/6)

Mode of motion: aerobic exercise
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:60%-70%VO,peak

Mode of motion:

daily activities

24 weeks 24 weeks

1,2,10,11,12,13

Lidan et al.

2012

China

Obesity 10+2.4

10+2.4

30

30

Mode of motion: aerobic exercise

Exercise time: 60 min

Exercise frequency: five times per week
Exercise intensity: 140-160 beats/min of HR

Mode of motion

: daily activities

12 weeks 12 weeks

10,11,14

Lima et al.

2020

Switzerland

Overweight and

obesity 9.01+0.45

9.01+0.45

293

206

Mode of motion: aerobic and strength exercises
Exercise time:45 min

Exercise frequency: two times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

36 weeks 36 weeks

11,14

Lingling

2021

China

Overweight and

obesity 16.121.2

15.9+1.2

20(20/0)

20(20/0)

Mode of motion: running

Exercise time:33-78 min

Exercise frequency: three times per week
Exercise intensity:100-110%MAP

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,4,8,10,11,12,13

Liqun et al.

2014

China

Overweight and
. 7-11
obesity

76(40/36)

97(53/44)

Mode of motion: unclear

Exercise time:10 min

Exercise frequency: ten times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

48 weeks 48 weeks

1,2,6,7,10,11,12,13

Lira et al.

2017

Brazil

Obesity 13.6-16.30

14.72+1.35

51

33

Mode of motion: running

Exercise time:34-58 min

Exercise frequency: three times per week
Exercise intensity: medium or high intensity

Mode of motion:

daily activities

12 weeks 12 weeks

1,10,11,12,13,14,15

Liu et al.

2018

China

Obesity 14.6+0.7

14.7+0.8

30(0/30)

20(0/20)

Mode of motion: aerobic exercises
Exercise time:120 min

Exercise frequency: twelve times per week
Exercise intensity:100-140 beats per minute

Mode of motion:

daily activities

4 weeks 4 weeks

1,2,10,11,12,13,14,15

19
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(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Lofrano-Prado et al.

2022

Brazil

Obesity 15+1

15+1

37(17/20)

37(17/20)

Mode of motion: recreational physical activity

Exercise time:60 min

Exercise frequency: two times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

12 weeks 12 weeks

23,16

Lopes et al.

2016

Brazil

Overweight

14.6+1.15

14.4+1.16

17(0/17)

16(0/16)

Mode of motion: resistance and aerobic training

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:50-85%VO,peak

Mode of motion

: daily activities

12 weeks 12 weeks

1,3,5,10,11,12,13,14,
15

Luo et al.

2013

China

Obesity 11.11-12.93

11.22-13.26

95(52/43)

72(38/34)

Mode of motion: aerobic exercise

Exercise time:180 min

Exercise frequency: twelve times per week
Exercise intensity:120-150 beats per minute

Mode of motion

: daily activities

6 weeks 6 weeks

1,2,3,6,7,10,11,12,13,
14,15

Machado et al.

2022

Brazil

Overweight and
Obesity

10.3£1.8

10.9+2.1

20(9/11)

15(5/10)

Mode of motion: aerobic exercise

Exercise time:50 min

Exercise frequency: two times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

24 weeks 24 weeks

6,7,11,12,13,14,15

Maddison et al.

2011

New Zealand

Overweight and
obesity

11.6+1.1

11.6+1.1

115

116

Mode of motion: active video games

Exercise time: 80 min

Exercise frequency: three times per week
Exercise intensity: medium and high intensity

Mode of motion:

daily activities

24 weeks 24 weeks

1,234

McCormack et al.

2014

America

Obesity 13.8+2.2

12.1£1.2

10(8/2)

8(5/3)

Mode of motion: aerobic and resistance training

Exercise time:80 min

Exercise frequency: three times per week
Exercise intensity:60-80%HRR

Mode of motion:

daily activities

8 weeks 8 weeks

1,3,14,15

McNarry et al.

2015

UK

Obesity 9.3+£0.9

9.3+0.9

13

Mode of motion: high-intensity games

Exercise time:60 min

Exercise frequency: two times per week
Exercise intensity: high intensity

Mode of motion:

daily activities

6 weeks 6 weeks

Medrano et al.

2019

Spain

Overweight and
obesity

10.9+1.1

11.0+1.1

26

Mode of motion: aerobic and strength exercises

Exercise time:90 min

Exercise frequency: three times per week
Exercise intensity:76%HRmax

Mode of motion:

daily activities

22 weeks 22 weeks

20



Age Sample Intervention measure

Author Year Country Weight status Intervention duration ~ Outcome indicator

experimental control erou experimental group control group experimental erou control erou
group group (boys/girls) (boys/girls) P group group

Mode of motion: running

Exercise time:11-30mins

Exercise frequency: three times per week
Exercise intensity:60-70% or 90-100% of MAS

1,2,3,5,6,7,10,11,12,

Meng et al. 2022 China Obesity 10.5-12.2 11.0£0.7 23(23/0) 13(13/0) 13.14.15

Mode of motion: daily activities 12 weeks 12 weeks

Mode of motion: aerobic training

Exercise time:60-90 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Meyer et al. 2006 Germany Obesity 13.742.1 14.1£2.4 33(17/16) 34(17/17) mode of motion: daily activities 24 weeks 24 weeks  1,3,6,11,12,13,15,20

Mode of motion: Aerobic and resistance exercise
Overweight and Exercise time:90 min
obesity 10£1.1 10£1.1 47 45 Exercise frequency: three to five times per week
Exercise intensity:80% HRmax(38 min above 80%)

1,2,4,11,12,13,14,15,

Migueles et al. 2023 Spain 16,17,19

Mode of motion: daily activities 20 weeks 20 weeks

Mode of motion: aerobic and resistance training
Exercise time:75 min

Exercise frequency: three time per week
Exercise intensity:60-80%HHR

Mohammadi et al. 2019 Iran Overweight 12.40+1.71  11.80+2.20 10(0/10) 10(0/10) Mode of motion: daily activities 8 weeks 8 weeks 1,2,3,10,11,12,13,14

Mode of motion: aerobic and resistance training
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:65%-85%VO,peak

Monteiro et al. 2015 Brazil Obesity 10.08-12.76 11.32+1.90 32 16 Mode of motion: daily activities 20 weeks 20 weeks  1,2,3,10,11,12,13

Mode of motion: behavior modification
Exercise time:60-70 min

Exercise frequency: once a week

Exercise intensity: medium and low intensity

Moon et al. 2004 Korea Obesity 10-12 10-12 34(22/12) 28(16/12) mode of motion: daily activities 8 weeks 8 weeks 3,16

Mode of motion: aerobic exercise

Exercise time:50 min Mode of motion: routine medical
Exercise frequency: three times per week treatment

Exercise intensity: medium and low intensity

Morgan et al. 2021 Egypt Obesity 14.10+1.25 14.20+1.196 15 15 12 weeks 12 weeks  1,10,11,12,13

Mode of motion: running

Exercise time:25-40 min

Exercise frequency: three times per week
Exercise intensity:65-85%HRmax

Moslehi et al. 2019 TIran Obesity 10.33-11.63  10.93+0.53 20(20/0) 10(10/0) Mode of motion: daily activities 8 weeks 8 weeks 1,34

21



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

group

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Murphy et al.

2009

America

Overweight 10.21£1.67

10.21£1.67

23

Mode of motion: an active vedio game(Dance Dance
Revolution)

Exercise time:10-30 min Mode of motion:

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

daily activities

12 weeks

12 weeks

1,5,6,7,10,11,12,13,14

Naczk et al.

2021

Poland

Overweight 14.9+2.35

14.4+1.97

11(7/4)

11(7/4)

Mode of motion: swimming

Exercise time:70-90 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

33 weeks

33 weeks

1,3,4,8

Naylor et al.

2016

Australia

Obesity 17.3£0.8

15.3+0.8

8(2/6)

5(1/4)

Mode of motion: aerobic and resistance exercise
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:65-85%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks

1,3,5,20

Nobre et al.

2017

Brazil

Overweight and

obesity 9.8+0.9

9.9+1.1

40 (40/0)

19 (19/0)

Mode of motion: plyometric training

Exercise time:20 min

Exercise frequency: two times per week

Exercise intensity: medium and low and high intensity

Mode of motion

: daily activities

12 weeks

12 weeks

Nowicka et al.

2009

Sweden

Obesity 11.8+0.9

11.6+0.9

38

38

Mode of motion: aerobic exercise

Exercise time: 30 min

Exercise frequency: one-two times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

24 weeks

24 weeks

Park et al.

2007

Korea

Obesity 14.240.5

14.1£0.5

19(0/19)

21(0/21)

Mode of motion: walking

Exercise time:10-50 min

Exercise frequency: six times per week
Exercise intensity:55-75% HRmax

Mode of motion:

daily activities

12 weeks

12 weeks

1,2,3,6,7,10,12,13,14,
15,20

Pena et al.

2022

America

Obesity 14+1

14+2

79(46/33)

38(24/14)

Mode of motion: physical activity
Exercise time:60 min

Exercise frequency: twice times per week
Exercise intensity: above 150 bpm HR

Mode of motion:

daily activities

24 weeks

24 weeks

1,2,3,9,14,15,20

Pena et al.

2023

America

Obesity 13.4+1.4

13.2+1.4

40(24/16)

24(15/9)

Mode of motion: physical activity
Exercise time:60 min

Exercise frequency: twice times per week
Exercise intensity: above 150 bpm

Mode of motion:

daily activities

24 weeks

24 weeks

22



Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental
group

control group

experimental group control group

(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Petty et al.

2009

America

Overweight

8.3-10.9

8.2-10.6

125

59

Mode of motion: low/high aerobic exercise
Exercise time:20-40 min

Exercise frequency: seven times per week
Exercise intensity: low/high intensity

mode of motion: daily activities

10-15
weeks

10-15 weeks 16,18

Plavsic et al.

2020

Serbia

Obesity

16.6+1.3

15.8+1.5

22(0/22)

22(0/22)

Mode of motion: aerobic exercise
Exercise time:43 min

Exercise frequency: two times per week
Exercise intensity:60-90%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks

1,2,3,5,6,7,8,9,10,11,
12,13,20

Prado et al.

2009

Brazil

Obesity

10.6+0.2

10.6+0.3

21

Mode of motion: aerobic and recreational exercises
Exercise time:60 min

Exercise frequency: three times per week

Exercise intensity: medium and low intensity

Mode of motion

: daily activities

16 weeks

16 weeks

13,5

Prado et al.

2010

Brazil

Obesity

10.6+0.2

10.4+0.3

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

16 weeks

16 weeks

13,5

Qiong et al.

2015

China

Obesity

10.4-18.0

14.443.2

45(45/0)

15(15/0)

Mode of motion: aerobic exercise and resistance

training

Exercise time:55-60 min Mode of motion
Exercise frequency: three times per week

Exercise intensity:60%VO,;max

: daily activities

8 weeks

8 weeks

13,4

Racil et al.(1)

2016

Tunisia

Obesity

14.2+1.2

14.2+1.2

33(0/33)

14(0/14)

Mode of motion: HIIT/MIIT

Exercise time:36-40 min

Exercise frequency: three times per week
Exercise intensity:100%/50% or 80%/50% MAS

Mode of motion

: daily activities

12 weeks

12 weeks

2,3,6,7,8,9,14,15

Racil et al.(2)

2016

Tunisia

Obesity

15.3-17.7

16.9£1.0

49(0/49)

19(0/19)

Mode of motion: plyometric exercise + HIIT
Exercise time:30-34 min

Exercise frequency: three times per week
Exercise intensity:50-100%VO,peak

Mode of motion

: daily activities

12 weeks

12 weeks

2.3,5,14,15

Racil et al.

2013

Tunisia

Obesity

14.9-16.82

15.9+1.2

22(0/22)

12(0/12)

Mode of motion: HIIT/MIIT

Exercise time:40 min

Exercise frequency: three times per week
Exercise intensity:70-80% or 100-110%MAS

Mode of motion

: daily activities

12 weeks

12 weeks

2,3,5,10,11,12,13,14,
15

23



Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental
group

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Racil et al.

2024

Tunisia

Obesity

13.22-15.46

14.50+1.22

24(0/24)

11(0/11)

Mode of motion: HIIT/MIIT

Exercise time:28 min

Exercise frequency: three times per week
Exercise intensity: 50%-1000%MAS

Mode of motion

: daily activities

8 weeks 8 weeks

2,3,4,6,7,8,14

Ramezani et al.

2017

Iran

Obesity

10.05+1.41

10.05+1.41

45(45/0)

15(15/0)

Mode of motion: endurance and resistance exercise
Exercise time:50-65 min

Exercise frequency: four times per week

Exercise intensity: 50%-75%HRmax

Mode of motion

: daily activities

8 weeks 8 weeks

10,11,12,13,14

Regaieg et al.

2013

Tunisia

Obesity

10.92+0.61

10.64+0.72

14(8/6)

14(8/6)

Mode of motion: Aerobic Exercise
Exercise time:60 min

Exercise frequency: four times per week
Exercise intensity:70-85%HRmax

Mode of motion

: daily activities

16 weeks 16 weeks

1,2,3,8

Roh et al.

2020

Korea

Overweight and

obesity

12.60+0.52

12.50+0.53

10(7/3)

10(7/3)

Mode of motion: tackwondo training
Exercise time:60 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

16 weeks 16 weeks

Romero-Perez et al.

2020

Mexico

Obesity

10.02+0.79

10.02+0.79

54(24/30)

51(21/30)

Mode of motion: aerobic exercise + playful activities
Exercise time:50 min

Exercise frequency: two times per week

Exercise intensity: medium and low intensity

Mode of motion

: daily activities

20 weeks 20 weeks

16,19

Salus et al.(1)

2022

Estonia

Obesity

13.1+0.3

13.7+0.4

14(14/0)

14(14/0)

Mode of motion: cycling

Exercise time:29-30 min

Exercise frequency: three times per week
Exercise intensity: high intensity

Mode of motion

: daily activities

12 weeks 12 weeks

2,3,5,6,7.8,9

Salus et al.(2)

2022

Estonia

Obesity

13.1£1.3

13.7+1.6

14(14/0)

14(14/0)

Mode of motion: cycling

Exercise time:29-30 min

Exercise frequency: three times per week
Exercise intensity: high intensity

mode of motion: daily activities

12 weeks 12 weeks

5,10,11,12,13,14,15

Savoye et al.

2007

America

Obesity

12.0£2.4

12.242.1

75(33/42)

44(1727)

Mode of motion: aerobic exercise

Exercise time:50 min

Exercise frequency: two times per week/mouth
Exercise intensity:65-80%HRmax

Mode of motion

: daily activities

48 weeks 48 weeks

1,3,6,7,10,11,12,13,14
15

24



Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental

group

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Savoye et al.

2011

America

Obesity

12.0+£2.5

12.542.3

75

44

Mode of motion: aerobic exercise

Exercise time:50-100 min

Exercise frequency: twice a week for 6 months and Mode of motion
then twice a month

Exercise intensity:65-80%HRmax

: daily activities

48 weeks 48 weeks

1,3,6,7,10,11,12,13,14
,15

Saygin et al.

2011

Turkey

Obesity

10-12

10-12

20(0/20)

19(0/19)

Mode of motion: aerobic exercise
Exercise time:60-90 min

Exercise frequency: three times per week
Exercise intensity:50-60%HRmax

Mode of motion

: daily activities

12 weeks 12 weeks

1,4,6,9,10,11,12,13

Schranz et al.

2014

Australia

Overweight and
obesity

14.9+1.4

15.1£1.6

26(26/0)

23(23/0)

Mode of motion: resistance exercise
Exercise time:75 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

mode of motion:

daily activities

24 weeks 24 weeks

1,3,17,18

Seo et al.

2012

Korea

Obesity

14.70+0.48

14.60+0.96

10(10/0)

10(10/0)

Mode of motion: yoga(asana)

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:40-60%HRR

Mode of motion

: daily activities

8 weeks 8 weeks

1,3,10,11,12,13,14,15

Seo et al.

2019

Korea

Obesity

12.80+1.72

12.09+2.20

26(17/9)

44(28/16)

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:60-90%HRmax

Mode of motion

: daily activities

16 weeks 16 weeks

2,3,6,7,11,12,13

Shaibi et al.

2006

America

Overweight

15.1£0.5

15.6+0.5

11(11/0)

11(11/0)

Mode of motion: resistance exercise
Exercise time: not exceed 60 min in duration
Exercise frequency: twice times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

16 weeks 16 weeks

1,3,14,15

Shalitin et al.

2009

Israel

Obesity

8.2+1.56

8.51+1.52

55(32/23)

55(26/29)

Mode of motion: aerobic and resistance exercise
Exercise time:90 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

12 weeks 12 weeks

1,2,3,6,7,10,11,12,13,
14,15

Shu et al.

2023

China

Obesity

11.0+0.8

11.0+0.8

31

Mode of motion: running

Exercise time: 20-40 min

Exercise frequency: three times per week Mode of motion
Exercise intensity: 60-80%/100-120%
MAS(70%~80% />80% HRmax)

: daily activities

12weeks  12weeks

1,2,3,4,6,7,8,9

25



Author

Year

Country

Age

Sample

Intervention measure

Weight status
group

experimental

control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Sigal et al.

2014

Canada

Overweightand | | 174

obesity

15.6+1.3

228(67/161)

76(24/52)

Mode of motion: aerobic and resistance exercise
Exercise time:20-90 min

Exercise frequency: four times per week
Exercise intensity:65-85%HRmax

Mode of motion

: daily activities

22 weeks 22 weeks

1,2,3,6,7

Silva et al.

2012

Brazil

Overweight 13-17

13-17

Mode of motion: aerobic exercise
Exercise time:30-40 min

Exercise frequency: three times per week
Exercise intensity:85%HRmax

Mode of motion

: daily activities

12 weeks 12 weeks

13,8

Son et al.

2017

Korea

Obesity 15+1

15+1

20(0/20)

20(0/20)

Mode of motion: aerobic and resistance exercise

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:40-70%HRR

Mode of motion

: daily activities

12 weeks 12 weeks

1,2,3,6,7,14,15

Staiano et al.

2013

America

Overweight and 15-19
obesity

15-19

Mode of motion: exergame

Exercise time: 30-60 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

mode of motion: daily activities

10-20
weeks

10-20 weeks 17

Staiano et al.

2017

America

Overweight and
obesity

15.3+1.2

16.1+1.4

20(0/20)

18(0/18)

Mode of motion: dance exergaming

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:60-75%HRmax

Mode of motion

: daily activities

12 weeks 12 weeks

2,3,10,11,12,13,14,15

Staiano et al.

2018

America

Overweight and
obesity

11.2+0.8

11.2+0.8

22

23

Mode of motion: gaming console

Exercise time:10-60 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

24 weeks 24 weeks

3,10,11,12,13,14

Suarez-Villadat et al.

2020

Spain

Obesity

14.3+1.25

14.11£1.21

15(8/7)

30(17/13)

Mode of motion: swimming

Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:110-180 beats per minute

Mode of motion

: daily activities

36 weeks 36 weeks

1,23

Suarez-Villadat et al.

2023

Spanish

Overweight and
obesity

14.83+1.17

14.98+0.95

24(14/10)

25(16/9)

Mode of motion: exergames

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

20 weeks 20 weeks

12,3

26



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Sun et al.

2011

China

Overweight 13.6+0.7 13.6+0.7

25(18/7)

17(7/10)

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: four times per week
Exercise intensity:40-60%VO,max

Mode of motion:

daily activities

10 weeks 10 weeks

1,2,3,4,10,11,12,13

Tan et al.

2010

China

Obesity 9.4+0.5 9.5+0.5

30(17/13)

30(17/13)

Mode of motion: aerobic exercise
Exercise time:50 min

Exercise frequency: five times per week
Exercise intensity:averagel65beat/min

Mode of motion:

daily activities

8 weeks 8 weeks

Tan et al.

2016

China

Obesity 9.0+0.9 9.4+1.3

11(11/0)

13(13/0)

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: five times per week

Exercise intensity: individualized HR of FAT max
intensity(average140+6beats/min)

Mode of motion

: daily activities

10weeks 10weeks

1,34

Tas et al.

2023

America

Obesity 15.2+1.5 15.4+1.0

31(14/17)

6(2/4)

Mode of motion: running or biking(HIIT)
Exercise time:45 min

Exercise frequency: three times per week
Exercise intensity:80-90%HRmax

Mode of motion

: daily activities

4 weeks 4 weeks

3,5,10,11,12,13,14,15

Tjonna et al.

2009

Norway

Overweight and

obesity 13.920.3

14.240.3

20

22

Mode of motion: aerobic exercise
Exercise time:40 min

Exercise frequency: two times per week
Exercise intensity:70-95%Hfmax

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,4,6,7,11,12,14,
15,20

Toulabi et al.

2012

Iran

Obesity 15.874¢1.0  15.87+1.0

76

76

Mode of motion: aerobic exercise

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

6 weeks 6 weeks

Tsang et al.

2009

Australia

Overweight and

Obesity 13.1£2.1

13.1£2.1

11(5/6)

8(3/5)

Mode of motion: kung fu

Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: medium and low intensity

Mode of motion:

Tai Chi

24 weeks 24 weeks

10,11,12,13,14,15,20

Vasconcellos et al.

2016

Brazil

Obesity 14.1+1.1 14.8+1.4

10(8/2)

10(6/4)

Mode of motion: soccer program
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity: high intensity

Mode of motion:

daily activities

12 weeks 12 weeks

1,2,3,5,6,7,10,11,12,
13,14,15

27



Author

Year

Country

Age

Sample

Intervention measure

Weight status .
experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group control group

Intervention duration

Outcome indicator

Velez et al.

2010

America

Overweight and

. 16.14+0.19 16.14+0.19
obesity

13(8/5)

15(8/7)

Mode of motion: resistance training
Exercise time:35-40 min

Exercise frequency: three times per week
Exercise intensity: medium intensity

Mode of motion: daily activities

12 weeks

12 weeks

Wagener et al.

2012

America

Obesity 14+1.66 14+1.66

20

20

Mode of motion: exergame exercise (Dance Dance
Revolution)

Exercise time: 40-75 min

Exercise frequency: three times per week

Exercise intensity: medium and low intensity

mode of motion: daily activities

10 weeks

10 weeks

16,17,19

Weintraub et al.

2008

America

Overweight 10-11 10-11

Mode of motion: after-school soccer program
Exercise time:75 min

Exercise frequency: three to four times per week
Exercise intensity: medium and low intensity

mode of motion: daily activities

24 weeks

24 weeks

1,16,17

Wen et al.

2008

China

Obesity 12.6+0.8 12.240.1

24

Mode of motion: aerobic and resistance exercise
Exercise time:120-150/50-60mins

Exercise frequency: four to five times per week
Exercise intensity:3-7MET

Mode of motion: daily activities

36 weeks

36 weeks

10,11,12,13,14,15

Williams et al.

2019

America

Overweight and

Obesity 10.4+0.87  10.4+0.89

90(30/60)

85(38/47)

Mode of motion: aerobic activities and games
Exercise time:40 min

Exercise frequency: seven times per week
Exercise intensity: high intensity

Mode of motion: daily activities

32 weeks

32 weeks

3,5,16,18

Williams et al.

2024

New Zealand

Overweight and

Obesity 14.8+1.6 14.9+1.4

10

Mode of motion: running

Exercise time: 49.1+10.6 min

Exercise frequency: 6-10 times per 10 weeks
Exercise intensity: unclear

Mode of motion: daily activities

10 weeks

10 weeks

1,3,20

Wong et al.

2008

Singapore

Obesity 13.75£1.06  14.25+1.54

12(12/0)

12(12/0)

Mode of motion: aerobic exercises, resistance training
and game activities

Exercise time:45-60 min

Exercise frequency: two times per week

Exercise intensity:65-85%HRmax

Mode of motion: daily activities

12 weeks

12 weeks

1,3,6,7,9,10,11,12,13,
14

Wong et al.

2018

America

Obesity 15.241.2 15.3+1.1

15(0/15)

15(0/15)

Mode of motion: aerobic and resistance exercise
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:40-70%HRR

Mode of motion: daily activities

12 weeks

12 weeks

1,2,3,9,14,15
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Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Woo et al.

2004

China

Overweight
and obesity

10.1£1.0 10.0+0.9

4127/14)

4127/14)

Mode of motion: Aerobic training
Exercise time:75 min

Exercise frequency: two times per week
Exercise intensity:60-70%HRmax

Mode of motion

: daily activities

6 weeks

6 weeks

1,3,10,11,12,13,14

Woo et al.

2012

Korean

Overweight

11.30£1.17  11.30+1.17

10

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: three times per week
Exercise intensity:45-65%HRR

mode of motion:

daily activities

12weeks

12weeks

3,5,6,7,10,11

Wu et al.

2017

China

Overweight and
obesity

16.22+1.47 17.79+0.37

14(6/8)

14(5/9)

Mode of motion: aerobic and resistance exercise
Exercise time:50 min

Exercise frequency: five times per week
Exercise intensity:84%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks

1,3,8

Xianbo et al.

2011

China

Overweight and
Obesity

13.6+0.7 13.6+0.7

25(18/7)

17(7/10)

Mode of motion: aerobic activities

Exercise time:60 min

Exercise frequency: four times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

10 weeks

10 weeks

1,2,3,10,13,14

Xinhui et al.

2016

China

Obesity

13.1241.32  13.12+1.32

14(7/7)

14(7/7)

Mode of motion: aerobic exercise
Exercise time:50-100 min

Exercise frequency: three times per week
Exercise intensity:60-70%VO,peak

Mode of motion

: daily activities

24 weeks

24 weeks

12,10,11,12,13

Xishao et al.

2009

China

Obesity

8.3+1.2 8.3+1.2

34

33

Mode of motion: aerobic exercise
Exercise time:60 min

Exercise frequency: five times per week
Exercise intensity: 140-160 bpm HR

Mode of motion

: daily activities

12 weeks

12 weeks

10,11,14

Xishao et al.

2010

China

Obesity

8.3+1.2 8.3+1.2

100

100

Mode of motion: aerobic exercise
Exercise time:60 min
Exercise frequency: five times per week

Exercise intensity:50% of VO,peak (65% of HRpeak)

Mode of motion

: daily activities

24 weeks

24 weeks

10,11,14

Yackobovitch-Gavan et

al.

2009

Israel

Obesity

8.2+0.2 8.5+0.2

55(32/23)

55(26/29)

Mode of motion: aerobic and resistance training

exercises

Exercise time:90 min

Exercise frequency: three times per week
Exercise intensity:75%HRmax

Mode of motion

: daily activities

12 weeks

12 weeks
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Author

Year

Country

Weight status

Age

Sample

Intervention measure

experimental

aroup control group

experimental group control group
(boys/girls)

(boys/girls)

experimental group

control group

Intervention duration

Outcome indicator

Yangin et al.

2017

China

Obesity

10.3+1.21 10.7+£1.34

35(18/17)

33(17/16)

Mode of motion: aerobic exercise

Exercise time:30-60 min

Exercise frequency: three-five times per week
Exercise intensity:75%HRmax

Mode of motion:

daily activities

48 weeks

48 weeks

1,2,10,11

Youssef et al.

2015

France

Overweight and
Obesity

16.1+£0.3 16.3+0.5

14(0/14)

9(0/9)

Mode of motion: aerobic exercises
Exercise time:40-90 min

Exercise frequency: three times per week
Exercise intensity:70-100% HRrest

Mode of motion:

daily activities

12 weeks

12 weeks

1,3,5

Yuetal.

2008

China

Overweight and
Obesity

10.5+1.0 10.5+1.0

41

41

Mode of motion: aerobic and resistance training
Exercise time:75 min

Exercise frequency: three times per week
Exercise intensity: 60%-70%HRmax

Mode of motion

: daily activities

6weeks

6weeks

1,3

Yu et al.

2020

China

Obesity

9.9+0.7 9.7+0.6

99(82/17)

72(54/18)

Mode of motion: aerobic activities

Exercise time:60 min

Exercise frequency: five times per week
Exercise intensity: medium and low intensity

Mode of motion

: daily activities

32 weeks

32 weeks

1,2,6,7,11,12,14,16,19

Yuanyuan et al.

2019

China

Obesity

11.13+£1.26  11.14+1.28

29(19/10)

10(6/4)

Mode of motion: football exercise
Exercise time:50 min

Exercise frequency: three times per week
Exercise intensity:54-85%HRmax

Mode of motion:

daily activities

16 weeks

16 weeks

1,2,3,6,7

Zchsaz et al.

2016

Iran

Obesity

10.8+0.9 10.3+0.9

16(16/0)

16(16/0)

Mode of motion: walking and band exercises
Exercise time:85-90 min

Exercise frequency: two times per week
Exercise intensity:55-75%HRmax

Mode of motion:

daily activities

16 weeks

16 weeks

1,2,3,10,11,12,13,14,
15

Zchsaz et al.

2017

Iran

Overweight and
obesity

10.8+0.9 10.3+0.9

16(16/0)

16(16/0)

Mode of motion: aerobic and resistance exercises
Exercise time:60 min

Exercise frequency: two times per week
Exercise intensity:65-85%HRmax

Mode of motion:

daily activities

16 weeks

16 weeks

12,3,10,11,12,13,14

Zhaogang et al.

2021

China

Obesity

16.18+0.79  15.36+0.68

49(19/30)

49(26/23)

Mode of motion: aerobic exercise

Exercise time: 30 min

Exercise frequency: 7 times per week
Exercise intensity: medium and low intensity

Mode of motion:

daily activities

48 weeks

48 weeks

6,7,10,14
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Age Sample Intervention measure

Author Year Country Weight status . Intervention duration ~ Outcome indicator
experimental

group

experimental group control group

control group (boys/girls) (boys/girls)

experimental group control group

Mode of motion: core strength training

Zhihui 2017 China Obesity 16.28+3.03 16.83£3.52 40 40 Exercise time: 150 min Mode of motion: daily activities 4weeks 4 weeks 123
Exercise frequency: once a day

Exercise intensity: high intensity

Notes: 1. BMI, 2. WC, 3. BF%, 4. VOxmax, 5. VOspeak, 6. SBP, 7. DBP, 8. HRmax, 9. HRrest, 10. TC, 11. TG, 12. HDL-C, 13. LDL-C, 14. FPG, 15. FINS, 16. Depression,
17. Self-esteem, 18. Self-worth, 19. Anxiety, 20. HbAlc

BMI, body mass index; WC, waist circumference; BF%, percentage of body fat; VO:max, maximal oxygen consumption; VOspeak, peak oxygen uptake; HRmax, max
heart rate; HRrest, resting heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FPG, fasting plasma glucose; HbAlc, hemoglobin Alc; FINS, fasting insulin; MAS, maximal
aerobic speed; MET, metabolic equivalent; HRR, heart rate reserve; MAP, heart rate reserve; Hfmax, maximal heart frequency; RM, repetition maximum, HIIT, High-
Intensity Interval Training; MICT, Moderate-Intensity Continuous Training.
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Table S2. Summary of subgroup analyses of meta-analysis results of exercise interventions in children and
adolescents with overweight or obesity

P-value of Q Subgroup

Health outcomes k MDI[95%Cl] 1%) test Differences
BMI
Type of exercise
Aerobic 93 -1.49[-1.82, -1.17] 76 <<0.00001** 0.04*
Anaerobic 25 -1.20 [-1.91, -0.50] 63 0.0008**
Resistance 12 0.18[-1.10, 1.45] 44 0.79
Combined aerobic and resistance 37 -0.83 [-1.47, -0.19] 69 0.01*
Exercise intensity
Moderate-to-low 97 -1.50 [-1.89, -1.11] 78 <<0.00001** 0.02*
High 70 -0.90 [-1.24, -0.55] 58 <0.00001**
Duration per session
<50 min 56 -1.17 [-1.58, -0.76] 75 <<0.00001** 0.70
=50 min 111 -1.28 [-1.63, -0.93] 72 <<0.00001**
Frequency
<3 sessions/week 40 -0.70 [-1.15, -0.24] 37 0.003** 0.01*
=3 sessions/week 127 -1.41[-1.71, -1.10] 76 <<0.00001**
Weekly duration
<150 min/week 65 -1.03 [-1.47, -0.58] 69 <<0.00001** 0.22
=150 min/week 102 -1.37 [-1.70, -1.05] 74 <<0.00001**
Intervention duration
<12 weeks 47 -1.03 [-1.62, -0.44] 71 0.0007** 0.40
=12 weeks 120 -1.31[-1.61, -1.02] 73 <<0.00001**
Region
Asia 71 -1.52 [-1.86, -1.17] 76 <<0.00001** 0.004**
Europe 31 -0.75[-1.44, -0.05] 77 0.04*
Africa 12 -3.01[-4.41, -1.61] 53 <<0.0001**
North America 31 -0.84 [-1.46, -0.23] 54 0.007**
South America 15 -0.98 [-1.71, -0.25] 30 0.009**
Oceania 7 -0.07 [-1.11, 0.98] 18 0.90
Economic status
Lower-middle income 13 -2.82 [-4.14, -1.50] 56 <<0.0001** 0.0004**
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Upper-middle income 72 -1.55 [-1.91, -1.19] 75 <0.00001**
High income 82 -0.74 [-1.10, -0.38] 62 <<0.0001**

Weight status
Overweight 20 -0.69 [-1.42, 0.03] 53 0.06 0.02*
Obesity 91 -1.70 [-2.11, -1.29] 77 <0.00001**

Sex
Boys 31 -1.61[-2.27, -0.95] 67 <<0.00001** 0.83
Girls 26 -1.71[-2.35, -1.08] 49 <<0.00001**

Metabolic status
MHO 9 -0.19[-0.71, 0.34] 0 0.49 0.004**
MUO 15 -1.80 [-2.78, -0.83] 81 0.0003**

wcC

Type of exercise
Aerobic 58 -2.93 [-3.87, -1.99] 74 <<0.00001** 0.72
Anaerobic 24 -3.47 [-4.89, -2.05] 37 <<0.00001**
Resistance 6 -0.93[-6.78, 4.92] 76 0.76
Combined aerobic and resistance 22 -2.64 [-3.62, -1.67] 25 <<0.00001**

Exercise intensity
Moderate-to-low 62 -3.14 [-4.03, -2.24] 72 <<0.00001** 0.24
High 48 -2.35[-3.29, -1.42] 41 <<0.00001**

Duration per session
<50 min 41 -1.99 [-2.62, -1.36] 0 <<0.00001** 0.02*
=50 min 69 -3.34 [-4.28, -2.39] 74 <<0.00001**

Frequency
<3 sessions/week 18 -1.99 [-3.17, -0.81] 13 0.0010** 0.14
=3 sessions/week 92 -3.04 [-3.79, -2.30] 68 <0.00001**

Weekly duration
<150 min/week 43 -1.83[-2.52, -1.13] 0 <<0.00001** 0.006**
=150 min/week 67 -3.43 [-4.34, -2.52] 75 <<0.00001**

Intervention duration
<12 weeks 25 -3.35[-5.72, -0.99] 79 0.005** 0.58
=12 weeks 85 -2.66 [-3.28, -2.03] 53 <<0.00001**

33



P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Region
Asia 46 -3.74 [-4.96, -2.51] 80 <<0.00001** 0.12
Europe 15 -1.48 [-2.41, -0.55] 0 0.002**
Africa 18 -2.18 [-3.33, -1.04] 0 0.0002**
North America 18 -2.33[-3.32, -1.33] 25 <<0.00001**
South America 11 -2.08 [-3.77, -0.39] 25 0.02*
Oceania 2 0.53 [-7.98, 9.05] 90 0.90

Economic status
Lower-middle income 19 -2.21[-3.32, -1.09] 0 0.0001** 0.01*
Upper-middle income 46 -4.05 [-5.30, -2.79] 80 <<0.00001**
High income 45 -1.92 [-2.53, -1.30] 14 <<0.00001**

Weight status
Overweight 10 -1.16 [-2.67, 0.35] 10 0.13 0.002**
Obesity 61 -3.93 [-4.88, -2.98] 74 <0.00001**

Sex
Boys 14 -4.39 [-7.42, -1.35] 79 0.005** 0.47
Girls 31 -3.18 [-4.37, -2.00] 72 <<0.00001**

Metabolic status
MHO 9 -0.87 [-2.17, 0.42] 0 0.18 0.05
MUO 10 -5.51 [-9.95, -1.08] 90 0.01*

BF%

Type of exercise
Aerobic 74 -2.59[-3.12, -2.05] 70 <<0.00001** 0.12
Anaerobic 32 -2.27[-3.36, -1.17] 7 <<0.0001**
Resistance 7 -0.75 [-2.15, 0.66] 0 0.30
Combined aerobic and resistance 33 -2.32 [-3.36, -1.29] 65 <<0.0001**

Exercise intensity
Moderate-to-low 82 -2.61[-3.18, -2.03] 72 <<0.00001** 0.26
High 64 -2.11 [-2.75, -1.47] 67 <0.00001**

Duration per session
<50 min 60 -1.60 [-2.14, -1.07] 60 <<0.00001** 0.0008**
=50 min 86 -2.99 [-3.60, -2.38] 71 <0.00001**
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Frequency
<3 sessions/week 34 -2.45[-3.16, -1.73] 33 <<0.00001** 0.88
=3 sessions/week 112 -2.38 [-2.87, -1.88] 75 <<0.00001**

Weekly duration
<150 min/week 67 -1.83 [-2.36, -1.30] 56 <<0.00001** 0.01*
=150 min/week 79 -2.86 [-3.49, -2.24] 75 <<0.00001**

Intervention duration
<12 weeks 37 -2.54 [-3.41, -1.66] 62 <<0.00001** 0.70
=12 weeks 109 -2.34 [-2.83, -1.85] 72 <<0.00001**

Region
Asia 51 -3.46 [-4.25, -2.68] 80 <<0.00001** 0.0005**
Europe 28 -2.32 [-3.48, -1.15] 56 0.0001**
Africa 19 -1.19 [-2.02, -0.37] 62 0.004**
North America 28 -1.69 [-2.42, -0.96] 45 <<0.00001**
South America 14 -2.47[-3.51, -1.43] 15 <<0.00001**
Oceania 6 -0.63 [-2.05, 0.79] 0 0.39

Economic status
Lower-middle income 19 -1.19 [-2.02, -0.37] 62 0.004** 0.0003**
Upper-middle income 53 -3.46 [-4.26, -2.66] 80 <<0.00001**
High income 74 -1.90 [-2.40, -1.40] 41 <0.00001**

Weight status
Overweight 16 -1.94 [-3.04, -0.85] 52 0.0005** 0.08
Obesity 82 -3.06 [-3.67, -2.46] 76 <0.00001**

Sex
Boys 27 -2.56 [-3.76, -1.36] 67 <0.0001** 0.38
Girls 30 -1.94 [-2.66, -1.22] 75 <<0.00001**

Metabolic status
MHO 10 -1.18 [-2.38, 0.02] 0 0.05 0.002**
MUO 10 -4.03 [-5.39, -2.68] 63 <<0.00001**

VO2max

Type of exercise

Aerobic 21 2.93[2.08, 3.78] 77 <<0.00001** 0.64
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Anaerobic 7 3.42[1.76, 5.08] 67 <<0.0001**
Resistance 1 1.80[-2.17,5.77] - 0.37
Combined aerobic and resistance 9 2.11[0.62, 3.61] 71 0.006**

Exercise intensity
Moderate-to-low 25 2.63[1.79, 3.47] 78 <<0.00001** 0.46
High 13 3.20[1.97, 4.42] 75 <<0.00001**

Duration per session
<50 min 14 3.30[2.42, 4.18] 50 <<0.00001** 0.26
=50 min 24 2.60 [1.75, 3.45] 79 <<0.00001**

Frequency
<3 sessions/week 9 2.25[0.36, 4.15] 71 0.02* 0.50
=3 sessions/week 29 2.96 [2.22, 3.69] 79 <<0.00001**

Weekly duration
<150 min/week 16 2.96 [1.98, 3.93] 61 <<0.00001** 0.77
=150 min/week 22 2.76 [1.87, 3.65] 81 <<0.00001**

Intervention duration
<12 weeks 21 3.04[1.88, 4.21] 79 <<0.00001** 0.57
=12 weeks 17 2.62[1.77, 3.47] 75 <<0.00001**

Region
Asia 19 3.04[2.11, 3.97] 81 <<0.00001** 0.01*
Europe 10 1.82[0.35, 3.28] 65 0.02*
Africa 5 4.84 [2.94, 6.73] 68 <<0.00001**
North America 3 1.43[-0.47, 3.32] 0 0.14
South America 0 - - -
Oceania 1 1.10[-0.32, 2.52] - 0.13

Economic status
Lower-middle income 5 4.84[2.94, 6.73] 68 <<0.00001** <<0.0001**
Upper-middle income 15 3.63[2.63, 4.63] 77 <<0.00001**
High income 18 1.31[0.49, 2.14] 54 0.002**

Weight status
Overweight 3 2.44 [-1.10, 5.98] 81 0.18 0.90
Obesity 21 2.67 [1.76, 3.59] 81 <<0.00001**
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Sex
Boys 9 3.69 [2.76, 4.61] 20 <<0.00001** 0.93
Girls 5 3.57[1.33,5.81] 91 0.002**

VO peak

Type of exercise
Aerobic 19 2.61[1.58, 3.65] 67 <<0.00001** 0.77
Anaerobic 13 3.02 [1.54, 4.51] 76 <<0.0001**
Resistance 4 2.59 [-1.63, 6.81] 80 0.23
Combined aerobic and resistance 8 2.03[0.85, 3.21] 0 0.0008**

Exercise intensity
Moderate-to-low 16 2.91[1.66, 4.15] 69 <<0.00001** 0.49
High 28 2.37 [1.49, 3.25] 62 <0.00001**

Duration per session
<50 min 28 2.12[1.39, 2.86] 59 <<0.00001** 0.13
=50 min 16 3.46 [1.89, 5.03] 66 <<0.0001**

Frequency
<3 sessions/week 5 0.92 [-0.65, 2.48] 11 0.25 0.03*
=3 sessions/week 39 2.79 [2.03, 3.55] 67 <<0.00001**

Weekly duration
<150 min/week 26 2.21[1.41, 3.02] 59 <<0.00001** 0.21
=150 min/week 18 3.25[1.85, 4.65] 72 <<0.00001**

Intervention duration
<12 weeks 6 0.33[-2.16, 2.81] 57 0.80 0.06
=12 weeks 38 2.81[2.06, 3.56] 66 <<0.00001**

Region
Asia 7 3.72[2.08, 5.36] 54 <<0.00001** <0.0001**
Europe 6 1.65[-0.47, 3.77] 57 0.13
Africa 4 0.57 [-0.08, 1.22] 0 0.08
North America 16 2.98 [1.58, 4.38] 72 <<0.0001**
South America 7 3.62 [2.40, 4.85] 3 <<0.00001**
Oceania 4 1.11[-1.41, 3.63] 19 0.39

Economic status
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Lower-middle income 4 0.57 [-0.08, 1.22] 0 0.08 <<0.00001**
Upper-middle income 13 3.71[2.56, 4.86] 39 <<0.00001**
High income 27 2.48 [1.48, 3.48] 64 <<0.00001**

Weight status
Overweight 6 2.57 [1.33, 3.80] 0 <0.0001** 0.49
Obesity 27 3.14[2.09, 4.18] 74 <<0.00001**

Sex
Boys 8 5.70 [4.22, 7.19] 37 <0.00001**  <<0.00001**
Girls 10 1.14[0.26, 2.03] 43 0.01*

Metabolic status
MHO 3 1.11 [-0.30, 2.51] 24 0.12 0.002**
MUO 5 4.48 [2.82, 6.15] 15 <<0.00001**

HRmax

Type of exercise
Aerobic 12 -0.25 [-1.63, 1.13] 51 0.73 <<0.0001**
Anaerobic 10 -1.57 [-2.82, -0.33] 39 0.01*
Resistance 0 - - -
Combined aerobic and resistance 1 11.50 [5.79, 17.21] - <<0.0001**

Exercise intensity
Moderate-to-low 9 0.18 [-1.60, 1.96] 59 0.84 0.33
High 14 -0.96 [-2.45, 0.53] 66 0.21

Duration per session
<50 min 16 -0.79 [-1.92, 0.33] 49 0.17 0.48
=50 min 7 0.36 [-2.60, 3.33] 79 0.81

Frequency
<3 sessions/week 3 0.45[-4.12,5.02] 0 0.85 0.68
=3 sessions/week 20 -0.55 [-1.72, 0.62] 67 0.36

Weekly duration
<150 min/week 17 -0.77 [-1.86, 0.31] 46 0.16 0.50
=150 min/week 6 0.42[-2.87, 3.71] 83 0.80

Intervention duration
<12 weeks 4 0.92 [-5.13, 6.97] 51 0.77 0.62
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

=12 weeks 19 -0.64 [-1.76, 0.48] 65 0.26

Region
Asia 6 2.10[-1.93,6.12] 84 0.31 0.08
Europe 7 0.34 [-1.60, 2.28] 0 0.73
Africa 9 -1.67 [-2.53, -0.81] 17 0.0001**
North America 0 - - -
South America 1 -0.50 [-1.96, 0.96] - 0.50
Oceania 0 - - -

Economic status
Lower-middle income 9 -1.67 [-2.53, -0.81] 17 0.0001** 0.03*
Upper-middle income 9 0.61 [-1.68, 2.90] 76 0.60
High income 5 1.97 [-1.31, 5.25] 12 0.24

Weight status
Overweight 3 -0.49 [-1.87, 0.88] 0 0.48 0.61
Obesity 12 0.04 [-1.49, 1.57] 38 0.96

Sex
Boys 4 -0.90 [-5.36, 3.57] 77 0.69 0.77
Girls 9 -1.58 [-2.33, -0.82] 1 <0.0001**

HRrest

Type of exercise
Aerobic 13 -2.19[-3.20, -1.17] 29 <<0.0001** 0.07
Anaerobic 6 -2.82 [-4.74, -0.91] 62 0.004**
Resistance 0 - - -
Combined aerobic and resistance 6 -5.51[-8.19, -2.83] 59 <<0.0001**

Exercise intensity
Moderate-to-low 16 -2.69 [-3.97, -1.40] 53 <<0.0001** 0.55
High 9 -3.29 [-4.79, -1.80] 59 <<0.0001**

Duration per session
<50 min 11 -1.85[-2.92, -0.78] 38 0.0007** 0.02*
=50 min 14 -3.88 [-5.20, -2.55] 47 <<0.00001**

Frequency
<3 sessions/week 5 -4.49 [-5.85, -3.13] 0 <<0.00001** 0.02*
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

=3 sessions/week 20 -2.48 [-3.52, -1.44] 56 <<0.00001**

Weekly duration
<150 min/week 14 -2.59 [-3.69, -1.49] 54 <<0.00001** 0.34
=150 min/week 11 -3.66 [-5.57, -1.74] 52 0.0002**

Intervention duration
<12 weeks 7 -2.44 [-4.10, -0.77] 36 0.004** 0.50
=12 weeks 18 -3.14 [-4.29, -1.99] 60 <<0.00001**

Region
Asia 10 -3.03 [-4.47, -1.58] 74 <<0.0001** 0.80
Europe 7 -4.09 [-7.69, -0.48] 58 0.03*
Africa 5 -2.58 [-3.69, -1.46] 0 <0.00001**
North America 3 -3.64 [-6.59, -0.68] 0 0.02*
South America 0 - - -
Oceania 0 - - -

Economic status
Lower-middle income 6 -2.25[-3.40, -1.10] 7 0.0001** 0.42
Upper-middle income 10 -3.15[-4.62, -1.68] 67 <<0.0001**
High income 9 -3.77 [-6.08, -1.46] 56 0.001**

Weight status
Overweight 1 -7.40 [-13.97, -0.83] - 0.03* 0.16
Obesity 17 -2.63 [-3.50, -1.77] 47 <0.00001**

Sex
Boys 6 -4.73 [-6.12, -3.35] 0 <0.00001** 0.23
Girls 8 -3.47 [-5.00, -1.95] 54 <<0.00001**

SBP

Type of exercise
Aerobic 45 -4.26 [-6.13, -2.39] 94 <<0.00001** 0.66
Anaerobic 16 -2.88 [-4.52, -1.24] 18 0.0006**
Resistance 2 -1.10 [-8.54, 6.33] 67 0.77
Combined aerobic and resistance 13 -3.62 [-5.56, -1.69] 44 0.0002**

Exercise intensity
Moderate-to-low 48 -4.79 [-6.57, -3.00] 93 <<0.00001** 0.007**
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

High 28 -1.96 [-3.01, -0.92] 16 0.0002**

Duration per session
<50 min 35 -2.25[-3.49, -1.02] 52 0.0003** 0.008**
=50 min 41 -5.21[-7.02, -3.40] 92 <<0.00001**

Frequency
<3 sessions/week 17 -1.72 [-3.01, -0.42] 10 0.009** 0.01*
=3 sessions/week 59 -4.43 [-6.05, -2.80] 92 <<0.00001**

Weekly duration
<150 min/week 36 -2.24 [-3.25, -1.23] 32 <<0.0001** 0.006**
=150 min/week 40 -5.38 [-7.35, -3.40] 93 <<0.00001**

Intervention duration
<12 weeks 16 -4.26 [-6.84, -1.67] 65 0.001** 0.78
=12 weeks 60 -3.83 [-5.45, -2.21] 93 <<0.00001**

Region
Asia 32 -5.42 [-7.39, -3.46] 92 <<0.00001** 0.010*
Europe 15 -4.82 [-7.11, -2.54] 45 <0.0001**
Africa 9 -2.19 [-3.83, -0.55] 0 0.009**
North America 12 -1.28 [-3.61, 1.05] 78 0.28
South America 8 -1.36 [-3.61, 0.88] 29 0.23
Oceania 0 - - -

Economic status
Lower-middle income 10 -2.16 [-3.68, -0.65] 0 0.005** 0.05
Upper-middle income 30 -5.29 [-7.34, -3.24] 93 <<0.00001**
High income 36 -2.96 [-4.44, -1.47] 68 <0.0001**

Weight status
Overweight 10 -2.43 [-5.04, 0.18] 43 0.07 0.18
Obesity 45 -4.56 [-6.28, -2.85] 92 <<0.00001**

Sex
Boys 12 -4.21[-6.74, -1.67] 48 0.001** 0.46
Girls 16 -5.54 [-8.06, -3.02] 96 <<0.0001**

DBP

Type of exercise
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Aerobic 41 -2.04 [-3.39, -0.69] 91 0.003** 0.66
Anaerobic 16 -1.01 [-2.78, 0.75] 53 0.26
Resistance 2 -0.16 [-3.34, 3.02] 0 0.92
Combined aerobic and resistance 12 -1.52 [-2.68, -0.35] 0 0.01*

Exercise intensity
Moderate-to-low 43 -2.07 [-3.38, -0.77] 90 0.002** 0.19
High 28 -0.98 [-1.98, 0.02] 29 0.05

Duration per session
<50 min 35 -0.85[-1.62, -0.09] 25 0.03* 0.07
=50 min 36 -2.38 [-3.87, -0.89] 91 0.002**

Frequency
<3 sessions/week 17 -0.57 [-2.00, 0.85] 33 0.43 0.13
=3 sessions/week 54 -1.98 [-3.12, -0.85] 89 0.0006**

Weekly duration
<150 min/week 36 -0.99 [-1.75, -0.24] 18 0.010* 0.12
=150 min/week 35 -2.32 [-3.84, -0.80] 92 0.003**

Intervention duration
<12 weeks 13 -2.99 [-4.33, -1.66] 8 <<0.0001** 0.09
=12 weeks 58 -1.47 [-2.58, -0.37] 88 0.009**

Region
Asia 29 -2.46 [-4.09, -0.83] 92 0.003** 0.08
Europe 13 -2.10 [-3.81, -0.39] 34 0.02*
Africa 9 -0.36 [-1.47, 0.76] 0 0.53
North America 12 -0.35[-1.17, 0.46] 0 0.39
South America 8 -0.00 [-2.42, 2.42] 41 1.00
Oceania 0 - - -

Economic status
Lower-middle income 10 -0.61 [-1.69, 0.46] 0 0.26 0.11
Upper-middle income 29 -2.64 [-4.29, -0.99] 92 0.002**
High income 32 -0.78 [-1.72, 0.16] 37 0.10

Weight status
Overweight 10 0.00 [-1.76, 1.77] 0 1.00 0.09
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Obesity 41 -1.92 [-3.25, -0.60] 91 0.004**

Sex
Boys 12 -1.88 [-3.36, -0.39] 16 0.01* 0.78
Girls 15 -2.28 [-4.69, 0.12] 96 0.06

TC

Type of exercise
Aerobic 52 -0.38 [-0.48, -0.28] 86 <<0.00001** 0.07
Anaerobic 11 -0.45 [-0.59, -0.30] 0 <<0.00001**
Resistance 4 -0.41[-0.98, 0.17] 70 0.17
Combined aerobic and resistance 22 -0.20 [-0.33, -0.07] 42 0.003**

Exercise intensity
Moderate-to-low 58 -0.35[-0.44, -0.27] 82 <<0.00001** 0.83
High 31 -0.33 [-0.53, -0.13] 79 0.0009**

Duration per session
<50 min 30 -0.36 [-0.51, -0.20] 86 <<0.0001** 0.95
=50 min 59 -0.35 [-0.44, -0.26] 76 <<0.00001**

Frequency
<3 sessions/week 15 -0.17 [-0.27, -0.08] 0 0.0003** 0.0007**
=3 sessions/week 74 -0.39 [-0.48, -0.31] 82 <<0.00001**

Weekly duration
<150 min/week 28 -0.19[-0.28, -0.10] 18 <<0.0001** 0.0010**
=150 min/week 61 -0.41[-0.51, -0.32] 84 <<0.00001**

Intervention duration
<12 weeks 25 -0.34 [-0.52, -0.15] 67 0.0003** 0.83
=12 weeks 64 -0.36 [-0.44, -0.27] 83 <<0.00001**

Region
Asia 53 -0.45 [-0.55, -0.35] 84 <<0.00001** <<0.0001**
Europe 8 -0.26 [-0.45, -0.07] 31 0.007**
Africa 3 -0.45[-1.03, 0.13] 94 0.13
North America 11 -0.09 [-0.20, 0.03] 12 0.14
South America 10 -0.23 [-0.41, -0.05] 0 0.01*
Oceania 4 -0.02 [-0.31, 0.27] 0 0.89
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Economic status
Lower-middle income 3 -0.45 [-1.03, 0.13] 94 0.13 <<0.0001**
Upper-middle income 54 -0.46 [-0.55, -0.36] 83 <<0.00001**
High income 32 -0.14 [-0.24, -0.05] 27 0.003**

Weight status
Overweight 14 -0.34 [-0.71, 0.02] 89 0.07 0.74
Obesity 56 -0.41[-0.49, -0.32] 79 <<0.00001**

Sex
Boys 18 -0.71[-1.01, -0.41] 83 <<0.00001** 0.01*
Girls 13 -0.25 [-0.44, -0.06] 84 0.01*

Metabolic status
MHO 10 -0.12 [-0.27, 0.04] 17 0.14 0.35
MUO 14 -0.24 [-0.44, -0.03] 72 0.02*

TG

Type of exercise
Aerobic 56 -0.23 [-0.30, -0.16] 94 <0.00001** 0.36
Anaerobic 11 -0.30 [-0.52, -0.07] 82 0.01*
Resistance 3 -0.35[-0.85, 0.15] 67 0.17
Combined aerobic and resistance 22 -0.16 [-0.22, -0.09] 58 <<0.0001**

Exercise intensity
Moderate-to-low 61 -0.24 [-0.31, -0.18] 93 <<0.00001** 0.27
High 31 -0.19 [-0.27, -0.10] 69 <0.00001**

Duration per session
<50 min 30 -0.11 [-0.17, -0.05] 74 0.0003** 0.002**
=50 min 62 -0.27 [-0.35, -0.19] 93 <<0.00001**

Frequency
<3 sessions/week 18 -0.18 [-0.27, -0.08] 80 0.0004** 0.27
=3 sessions/week 74 -0.24 [-0.30, -0.18] 92 <<0.00001**

Weekly duration
<150 min/week 30 -0.15 [-0.23, -0.07] 78 0.0002** 0.05
=150 min/week 62 -0.26 [-0.33, -0.19] 93 <0.00001**

Intervention duration
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

<12 weeks 24 -0.38 [-0.55, -0.20] 84 <0.0001** 0.04*
=12 weeks 68 -0.18 [-0.24, -0.13] 91 <<0.00001**

Region
Asia 52 -0.29 [-0.36, -0.22] 94 <0.00001**  <<0.0001**
Europe 12 -0.08 [-0.13, -0.03] 0 0.002**
Africa 3 -0.13 [-0.54, 0.27] 98 0.51
North America 11 -0.06 [-0.13, 0.01] 0 0.09
South America 11 -0.23 [-0.48, 0.02] 83 0.07
Oceania 3 -0.26 [-0.54, 0.02] 0 0.07

Economic status
Lower-middle income 3 -0.13 [-0.54, 0.27] 98 0.51 0.0002**
Upper-middle income 54 -0.30 [-0.37, -0.23] 88 <<0.00001**
High income 35 -0.10 [-0.16, -0.04] 68 0.002**

Weight status
Overweight 14 -0.21 [-0.30, -0.13] 19 <0.00001** 0.33
Obesity 56 -0.27 [-0.34, -0.20] 93 <0.00001**

Sex
Boys 18 -0.44 [-0.61, -0.27] 86 <<0.00001** 0.02*
Girls 12 -0.16 [-0.33, 0.01] 94 0.06

HDL-C

Type of exercise
Aerobic 51 0.08 [0.05, 0.12] 80 <<0.00001** 0.79
Anaerobic 11 0.06 [-0.01, 0.12] 31 0.07
Resistance 4 0.10[0.02, 0.17] 0 0.02*
Combined aerobic and resistance 22 0.07 [0.02, 0.11] 38 0.003**

Exercise intensity
Moderate-to-low 56 0.08 [0.05, 0.12] 79 <<0.00001** 0.65
High 32 0.07 [0.04, 0.10] 18 <<0.00001**

Duration per session
<50 min 31 0.06 [0.02, 0.11] 79 0.004** 0.43
=50 min 57 0.09 [0.05, 0.12] 65 <<0.00001**

Frequency
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

<3 sessions/week 18 0.05 [0.01, 0.10] 28 0.03* 0.25
=3 sessions/week 70 0.08 [0.06, 0.11] 76 <<0.00001**

Weekly duration
<150 min/week 32 0.06 [0.02, 0.10] 64 0.005** 0.26
=150 min/week 56 0.09 [0.06, 0.12] 75 <<0.00001**

Intervention duration
<12 weeks 24 0.04 [0.00, 0.08] 43 0.03* 0.06
=12 weeks 64 0.09 [0.06, 0.12] 75 <<0.00001**

Region
Asia 48 0.09 [0.05, 0.13] 77 <<0.00001** 0.67
Europe 11 0.07 [0.02, 0.12] 10 0.004**
Africa 3 0.11 [0.06, 0.17] 65 <0.0001**
North America 11 0.04 [-0.05, 0.14] 81 0.34
South America 11 0.07 [-0.01, 0.15] 45 0.07
Oceania 4 0.03 [-0.07, 0.13] 0 0.52

Economic status
Lower-middle income 3 0.11 [0.06, 0.17] 65 <<0.0001** 0.13
Upper-middle income 50 0.09 [0.05, 0.13] 78 <<0.00001**
High income 35 0.05[0.01, 0.09] 53 0.01*

Weight status
Overweight 13 0.03 [-0.04, 0.09] 60 0.42 0.12
Obesity 54 0.09 [0.05, 0.12] 74 <0.00001**

Sex
Boys 19 0.07 [-0.01, 0.14] 79 0.07 0.63
Girls 13 0.04 [-0.01, 0.10] 70 0.10

LDL-C

Type of exercise
Aerobic 50 -0.28 [-0.38, -0.19] 84 <<0.00001** 0.12
Anaerobic 11 -0.40 [-0.53, -0.27] 3 <<0.00001**
Resistance 4 -0.35[-0.68, -0.01] 52 0.04*
Combined aerobic and resistance 22 -0.19 [-0.31, -0.07] 56 0.002**

Exercise intensity
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Moderate-to-low 56 -0.28 [-0.37, -0.20] 80 <<0.00001** 0.74
High 31 -0.26 [-0.38, -0.13] 71 <<0.0001**

Duration per session
<50 min 30 -0.24 [-0.36, -0.12] 80 <<0.0001** 0.52
=50 min 57 -0.29 [-0.38, -0.20] 76 <0.00001**

Frequency
<3 sessions/week 17 -0.10[-0.19, -0.01] 15 0.03* 0.0003**
=3 sessions/week 70 -0.33[-0.41, -0.25] 80 <<0.00001**

Weekly duration
<150 min/week 31 -0.19 [-0.28, -0.10] 53 <<0.0001** 0.04*
=150 min/week 56 -0.33[-0.42, -0.23] 81 <<0.00001**

Intervention duration
<12 weeks 25 -0.28 [-0.43, -0.13] 71 0.0002** 0.96
=12 weeks 62 -0.28 [-0.36, -0.19] 80 <<0.00001**

Region
Asia 48 -0.35 [-0.45, -0.25] 83 <0.00001** 0.01*
Europe 10 -0.23 [-0.37, -0.09] 45 0.001**
Africa 3 -0.42 [-0.84, -0.01] 89 0.04*
North America 11 -0.10 [-0.20, 0.00] 13 0.06
South America 11 -0.23 [-0.38, -0.07] 30 0.004**
Oceania 4 -0.02 [-0.26, 0.22] 0 0.89

Economic status
Lower-middle income 3 -0.42 [-0.84, -0.01] 89 0.04* 0.0008**
Upper-middle income 50 -0.37 [-0.47, -0.27] 82 <<0.00001**
High income 34 -0.14 [-0.21, -0.07] 27 0.0002**

Weight status
Overweight 13 -0.16 [-0.39, 0.07] 85 0.18 0.09
Obesity 53 -0.37 [-0.46, -0.28] 78 <<0.00001**

Sex
Boys 19 -0.52 [-0.67, -0.37] 63 <0.00001** 0.002%*
Girls 13 -0.19 [-0.33, -0.05] 76 0.008**

Metabolic status
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss
MHO 10 -0.10 [-0.21, 0.02] 0 0.10 0.43
MUO 15 -0.18 [-0.35, -0.01] 80 0.04*
FPG

Type of exercise
Aerobic 49 -0.21[-0.31, -0.11] 89 <<0.0001** 0.46
Anaerobic 14 -0.19 [-0.33, -0.05] 56 0.006**
Resistance 8 -0.06 [-0.23, 0.10] 60 0.46
Combined aerobic and resistance 23 -0.21[-0.34, -0.08] 82 0.001**

Exercise intensity
Moderate-to-low 60 -0.24 [-0.33, -0.15] 88 <<0.00001** 0.10
High 34 -0.13 [-0.22, -0.05] 73 0.003**

Duration per session
<50 min 32 -0.12 [-0.20, -0.05] 72 0.002** 0.06
=50 min 62 -0.24 [-0.34, -0.15] 88 <<0.00001**

Frequency
<3 sessions/week 23 -0.06 [-0.13, 0.01] 53 0.11 0.0007**
=3 sessions/week 71 -0.25[-0.33, -0.16] 87 <<0.00001**

Weekly duration
<150 min/week 38 -0.08 [-0.15, -0.02] 60 0.009** 0.001**
=150 min/week 56 -0.28 [-0.38, -0.18] 89 <<0.00001**

Intervention duration
<12 weeks 24 -0.20 [-0.40, 0.01] 90 0.06 0.98
=12 weeks 70 -0.20 [-0.27, -0.13] 83 <<0.00001**

Region
Asia 39 -0.35[-0.48, -0.21] 89 <0.00001**  <<0.00001**
Europe 8 -0.02 [-0.10, 0.07] 41 0.72
Africa 10 -0.19 [-0.35, -0.04] 51 0.01*
North America 24 -0.17 [-0.28, -0.06] 84 0.003**
South America 9 -0.07 [-0.21, 0.07] 61 0.33
Oceania 4 0.16 [0.02, 0.31] 0 0.02*

Economic status
Lower-middle income 10 -0.19 [-0.35, -0.04] 51 0.01* 0.02*
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Upper-middle income 39 -0.32 [-0.45, -0.19] 90 <<0.00001**
High income 45 -0.10[-0.17, -0.03] 78 0.008**

Weight status
Overweight 16 -0.13[-0.25, -0.01] 78 0.04* 0.04*
Obesity 59 -0.29 [-0.39, -0.19] 88 <<0.00001**

Sex
Boys 19 -0.22 [-0.39, -0.05] 76 0.010* 0.45
Girls 26 -0.30 [-0.40, -0.20] 70 <0.00001**

HbAlc

Type of exercise
Aerobic 8 -0.03 [-0.09, 0.02] 0 0.20 0.94
Anaerobic 2 -0.06 [-0.20, 0.09] 0 0.42
Resistance 0 - - -
Combined aerobic and resistance 4 -0.05 [-0.24, 0.14] 62 0.59

Exercise intensity
Moderate-to-low 8 -0.07 [-0.13, 0.00] 0 0.05 0.59
High 6 -0.04 [-0.13, 0.06] 43 0.45

Duration per session
<50 min 8 -0.05 [-0.10, 0.01] 0 0.08 0.80
=50 min 6 -0.03 [-0.16, 0.11] 50 0.69

Frequency
<3 sessions/week 8 -0.04 [-0.09, 0.01] 0 0.15 0.92
=3 sessions/week 6 -0.05 [-0.20, 0.10] 60 0.55

Weekly duration
<150 min/week 10 -0.05 [-0.10, -0.00] 0 0.05 0.61
=150 min/week 4 0.01[-0.22, 0.25] 68 0.91

Intervention duration
<12 weeks 1 -0.10 [-0.34, 0.14] - 0.41 0.67
=12 weeks 13 -0.05 [-0.10, 0.01] 20 0.09

Region
Asia 1 -0.10 [-0.29, 0.09] - 0.29 0.56
Europe 4 0.00 [-0.06, 0.06] 0 0.97
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffe%encss

Africa 0 - - -
North America 1 -0.10 [-0.31, 0.11] - 0.34
South America 3 -0.07 [-0.17, 0.02] 0 0.14
Oceania 5 -0.08 [-0.25, 0.09] 58 0.37

Economic status
Lower-middle income 0 - - - 0.85
Upper-middle income 4 -0.06 [-0.14, 0.02] 0 0.14
High income 10 -0.05[-0.12, 0.03] 37 0.23

Weight status
Overweight 3 -0.08 [-0.18, 0.02] 0 0.12 0.71
Obesity 7 -0.05 [-0.17, 0.06] 53 0.38

Sex
Boys 0 - - - -
Girls 2 -0.05 [-0.16, 0.06] 0 0.33

FINS

Type of exercise
Aerobic 28 -4.66 [-5.99, -3.33] 81 <<0.00001** 0.26
Anaerobic 10 -3.44 [-4.06, -2.83] 0 <<0.00001**
Resistance 6 -0.28 [-6.03, 5.47] 36 0.92
Combined aerobic and resistance 13 -4.03 [-6.77, -1.28] 84 0.004**

Exercise intensity
Moderate-to-low 32 -4.92 [-6.42, -3.42] 83 <<0.00001** 0.02*
High 25 -2.88 [-3.64, -2.12] 34 <0.00001**

Duration per session
<50 min 19 -2.80 [-3.53, -2.07] 52 <<0.00001** 0.02*
=50 min 38 -4.94 [-6.54, -3.35] 78 <<0.00001**

Frequency
<3 sessions/week 14 -4.11[-6.87, -1.35] 75 0.004** 0.89
=3 sessions/week 43 -3.89 [-4.82, -2.96] 77 <0.00001**

Weekly duration
<150 min/week 24 -3.42 [-4.57, -2.26] 68 <<0.00001** 0.32
=150 min/week 33 -4.31 [-5.66, -2.96] 80 <<0.00001**
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Intervention duration
<12 weeks 10 -4.73 [-6.89, -2.57] 47 <<0.0001** 0.44
=12 weeks 47 -3.79 [-4.73, -2.86] 77 <<0.00001**

Region
Asia 15 -5.66 [-7.38, -3.94] 84 <<0.00001** 0.03*
Europe 5 -1.11 [-4.05, 1.84] 54 0.46
Africa 8 -2.81 [-3.57, -2.06] 35 <<0.00001**
North America 20 -4.31[-7.22, -1.40] 72 0.004**
South America 7 -3.39 [-7.99, 1.20] 84 0.15
Oceania 2 -0.81 [-6.41, 4.79] 0 0.78

Economic status
Lower-middle income 8 -2.81[-3.57, -2.06] 35 <<0.00001** 0.04*
Upper-middle income 17 -5.563 [-7.48, -3.59] 87 <<0.00001**
High income 32 -3.41[-5.07, -1.75] 67 <<0.0001**

Weight status
Overweight 9 -1.68 [-3.16, -0.20] 29 0.03* 0.0007**
Obesity 38 -4.83 [-5.91, -3.76] 76 <0.00001**

Sex
Boys 11 -6.64 [-9.16, -4.11] 72 <0.00001** 0.07
Girls 21 -4.11 [-5.26, -2.96] 74 <<0.00001**

Metabolic status
MHO 8 -0.67 [-1.95, 0.60] 0 0.30 0.004**
MUO 13 -5.48 [-8.51, -2.45] 90 0.0004**

Depression

Type of exercise
Aerobic 18 -0.03 [-0.16, 0.10] 13 0.66 0.55
Anaerobic 0 - - -
Resistance 1 -0.28 [-0.73, 0.17] - 0.22
Combined aerobic and resistance 3 -0.09 [-0.38, 0.19] 0 0.52

Exercise intensity
Moderate-to-low 15 0.01[-0.13, 0.16] 11 0.86 0.16
High 7 -0.15 [-0.31, 0.02] 0 0.08
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P-value of Q Subgroup

Health outcomes k MDI[95%Cl] 1%) test Differences

Duration per session
<50 min 11 -0.16 [-0.31, -0.01] 0 0.04* 0.04*
=50 min 11 0.06 [-0.09, 0.21] 3 0.43

Frequency
<3 sessions/week 5 0.14 [-0.08, 0.36] 0 0.20 0.05
=3 sessions/week 17 -0.10 [-0.22, 0.02] 1 0.09

Weekly duration
<150 min/week 12 0.01[-0.14, 0.15] 0 0.94 0.23
=150 min/week 10 -0.14 [-0.33, 0.05] 30 0.14

Intervention duration
<12 weeks 4 -0.12 [-0.43, 0.19] 0 0.46 0.67
=12 weeks 18 -0.05 [-0.17, 0.08] 19 0.48

Region
Asia 3 -0.01 [-0.36, 0.34] 39 0.96 0.14
Europe 5 -0.05 [-0.29, 0.19] 0 0.68
Africa 0 - - -
North America 12 -0.14 [-0.29, -0.00] 0 0.05
South America 1 0.30 [-0.16, 0.76] - 0.20
Oceania 1 0.43[-0.11, 0.96] - 0.12

Economic status
Lower-middle income 0 - - - 0.29
Upper-middle income 4 0.06 [-0.20, 0.32] 33 0.64
High income 18 -0.09 [-0.21, 0.03] 0 0.14

Weight status
Overweight 5 -0.23 [-0.58, 0.11] 32 0.18 0.30
Obesity 11 -0.04 [-0.18, 0.10] 0 0.61

Sex
Boys 0 - - - -
Girls 1 -0.55 [-1.28, 0.18] - 0.14

Anxiety

Type of exercise

Aerobic 4 -0.03 [-0.23, 0.18] 0 0.80 0.41
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q N ffeiencss

Anaerobic 0 - - -
Resistance 0 - - -
Combined aerobic and resistance 2 -1.68 [-5.62, 2.26] 97 0.40

Exercise intensity
Moderate-to-low 5 -0.50 [-1.17, 0.16] 88 0.14 0.05
High 1 0.29 [-0.14, 0.72] - 0.19

Duration per session
<50 min 0 - - - -
=50 min 6 -0.33 [-0.87, 0.21] 86 0.23

Frequency
<3 sessions/week 2 -0.07 [-0.38, 0.24] 0 0.65 0.27
=3 sessions/week 4 -0.62 [-1.56, 0.31] 92 0.19

Weekly duration
<150 min/week 2 -0.07 [-0.38, 0.24] 0 0.65 0.27
=150 min/week 4 -0.62 [-1.56, 0.31] 92 0.19

Intervention duration
<12 weeks 1 0.05[-0.62, 0.73] - 0.87 0.31
=12 weeks 5 -0.43 [-1.06, 0.21] 89 0.19

Region
Asia 2 -1.82 [-5.47, 1.84] 97 0.33 0.42
Europe 1 0.29 [-0.14, 0.72] - 0.19
Africa 0 - - -
North America 2 -0.08 [-0.41, 0.25] 0 0.63
South America 0 - - -
Oceania 1 0.03 [-0.50, 0.56] - 0.92

Economic status
Lower-middle income 0 - - - 0.05
Upper-middle income 3 -1.02 [-2.15, 0.10] 94 0.08
High income 3 0.16 [-0.14, 0.46] 0 0.30

Weight status
Overweight 0 - - - -
Obesity 3 -0.04 [-0.26, 0.19] 0 0.75
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P-value of Subgrou
Health outcomes Kk MDI[95%Cl] 12%) o Q Diffegrenczs
Sex
Boys 0 - - - -
Girls 1 -3.73 [-4.97, -2.49] - <<0.00001**
Self-esteem
Type of exercise
Aerobic 8 0.18 [-0.04, 0.41] 24 0.11 0.48
Anaerobic 0 - - -
Resistance 2 0.51[-0.09, 1.12] 61 0.09
Combined aerobic and resistance 3 0.10 [-0.20, 0.40] 0 0.53
Exercise intensity
Moderate-to-low 0.30 [0.03, 0.58] 44 0.03* 0.38
High 4 0.14 [-0.09, 0.37] 0 0.23
Duration per session
<50 min 7 0.21[-0.01, 0.43] 18 0.06 0.98
=50 min 6 0.21 [-0.08, 0.49] 33 0.16
Frequency
<3 sessions/week 2 0.59 [-0.19, 1.36] 65 0.14 0.28
=3 sessions/week 11 0.15 [-0.00, 0.30] 0 0.05
Weekly duration
<150 min/week 5 0.26 [0.01, 0.51] 16 0.04* 0.65
=150 min/week 8 0.18 [-0.05, 0.42] 27 0.13
Intervention duration
<12 weeks 2 0.68 [0.02, 1.34] 37 0.04* 0.12
=12 weeks 1 0.15 [-0.00, 0.29] 0 0.05
Region
Asia 1 1.040.27, 1.81] - 0.008** 0.06
Europe 2 0.01[-0.31, 0.33] 0 0.94
Africa 0 - - -
North America 8 0.13 [-0.05, 0.30] 0 0.16
South America 0 - - -
Oceania 2 0.53[-0.07, 1.13] 57 0.08

Economic status
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q o feiencss

Lower-middle income 0 - - - -
Upper-middle income 0 - - -
High income 13 0.21 [0.04, 0.37] 19 0.01*

Weight status
Overweight 2 0.02 [-0.25, 0.28] 0 0.91 0.16
Obesity 5 0.28 [0.01, 0.55] 17 0.04*

Sex
Boys 1 0.85 [0.26, 1.44] - 0.005** 0.01%
Girls 1 0.04 [-0.23, 0.31] - 0.77

Self-worth

Type of exercise
Aerobic 9 0.27 [0.08, 0.45] 11 0.005** 0.85
Anaerobic 0 - - -
Resistance 2 0.27 [-0.09, 0.63] 0 0.14
Combined aerobic and resistance 1 0.12 [-0.35, 0.59] - 0.61

Exercise intensity
Moderate-to-low 6 0.34[0.09, 0.60] 0 0.007** 0.36
High 6 0.20 [0.00, 0.39] 9 0.04*

Duration per session
<50 min 11 0.24 [0.09, 0.39] 0 0.002** 0.71
=50 min 1 0.35[-0.22, 0.92] - 0.23

Frequency
<3 sessions/week 0 - - - -
=3 sessions/week 12 0.25[0.10, 0.39] 0 0.001**

Weekly duration
<150 min/week 7 0.21[0.01, 0.42] 0 0.04* 0.55
=150 min/week 5 0.31[0.05, 0.58] 28 0.02*

Intervention duration
<12 weeks 2 0.62[0.13, 1.11] 0 0.01* 0.12
=12 weeks 10 0.21[0.05, 0.36] 0 0.008**

Region
Asia 0 - - - 0.18
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P-value of Subgrou
Health outcomes K MD[95%ClI] 17%) o Q o fe%encss
Europe 3 0.56 [0.18, 0.95] 0 0.004**
Africa 0 - - -
North America 8 0.18 [0.01, 0.34] 0 0.04*
South America 0 - - -
Oceania 1 0.35[-0.22, 0.92] - 0.23
Economic status
Lower-middle income 0 - - - -
Upper-middle income 0 - - -
High income 12 0.25[0.10, 0.39] 0 0.001**
Weight status
Overweight 4 0.24 [-0.15, 0.64] 45 0.23 0.87
Obesity 6 0.28 [0.06, 0.50] 0 0.01*
Sex
Boys 1 0.35 [-0.22, 0.92] - 0.23 -
Girls 0 - - -
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Notes: MD, mean difference; CI, confidence interval; P, I-square; P-value, probability value. N indicated the number of the
included studies while k indicated the number of intervention groups incorporated into the meta-analysis. BMI, body mass index;
WC, waist circumference; BF%, percentage of body fat; VO>max, maximal oxygen consumption; VOspeak, peak oxygen uptake;
HRmax, max heart rate; HRrest, resting heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total
cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FPG,
fasting plasma glucose; HbAlc, hemoglobin Alc; FINS, fasting insuliny MHO, metabolically healthy obesity;, MUO,
metabolically unhealthy obesity.

*P <0.05, **P <0.0]



Figure S1. Forest plots of meta-analysis results for 20 outcome indicators in children and adolescents with

overweight or obesity

Figure S1.1. Forest plot of the effect of exercise on BMI
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Figure S1.2. Forest plot of the effect of exercise on WC
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Figure S1.3. Forest plot of the effect of exercise on BF% Figure S1.4. Forest plot of the effect of exercise on VO2max
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Ben 2010 363 84 14 388 53 14 06% -4.50 [-8.46,-0.54] GorzalezGalvez 2024(2) 25 388 11 208 381 B 1.8% 4.40[0.55,8.26]
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Dunt2020 78 855 18 4200 S76 19 O7%  -S21[886-1.56] Giong 2015(3) /5 26 15 0B 38 5 18%  470[083,8.57
EspinezaSiba2019) 1955 481 69 2278 615 30 09%  -3.23(671,-079) Racil 5024(1) o S R
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Lee 2013(2) 49.89 41 14 5138 348 4 0.6% -1.40[552,2.54] I Alberga 2016(3) 322 52 75 308 B4 6 27%  1.30[1.32,393 T
Lingling 2021 200 47 20 216 35 20 09% 1500407107 Benson 2008 4.4 B8 20 424 76 34 20%  -1.0D[456 256 —T
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Figure S1.6. Forest plot of the effect of exercise on HRmax
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Elnaggar 2021 197 9 13 188 9 14 21%  200[1.21,1479

Lambrick 2016 203 14 15 202 13 14 11%  100[8.63,1083

Lingling 2021 192 6 20 198 7 20 41% -6.00F10.04,-196] —_—
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Regaieg 2013 1753 78 14 1809 &1 14 26% -6E0F115%033
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Figure S1.8. Forest plot of the effect of exercise on SBP
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Study or Subgrou Mean _ SD_Tot
Abassi 2022(1) 122

Apassi 2022(2) 123 38
Aguilar-Cordero 2020 12488 672
Bezera 2013 11145 1.3
Bharath 2018 120 1.79

Boer 2014(1) 13 8

Boer 2014(2) 1198

B0 2020 12284 1037
Brundanck 2015 08 b
Chuensiri 20181} 125 1337
Chuensiri 2018(2) 116 1162
etk 2018(1) MT5 1142
Cetkovit 2018(2) 165 1415
Davis 2020 1061 6.98
Espinoza-Sitva2019(1)  103.06 1353
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Faria 2020(1) 157 805 24
Faria 2020(2) 145 829 26
Famour-Lambert 2009 1207 1369 22
Gonzalez-Galvez 2024(1) 13 114 8
GonzalezGalvez 2024(2) 1163 1138 11
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Harnila 2018¢1) 164 717
Harnila 2018(2) 186 57 B
Harnila 2018¢3) 1218 82 B
HarderLauridsen 2014 1045 938 18
Heidarianpour 2033 10823 1238 15
Hongling 2012 13 5 30
Hormer 2015(1) 109568 1956 27
Homer 2015(2) 11088 804 23
Jain 2022 1148 40
Jian 2014 12056 156 44
Kai 2024 127 1 2
Kelishadi 2008 169 4508 45
Kelly 2004 120 63z 10
Kim 2007 1228 71 14
Kim 2011 114 1038 12
Kim 2020 1276 13 M
Larsen 2016 104 69 51
Lee 2010(1) 11934 1519 20
Lee 2010020 11653 1099 16
Liqun 2014 1065 125 76
Luo 2013(1y 10072 631 43
Luo 2013(2) a7 632 62
Machado 2012 1003 48 20
Meng 2022(1) M0 5 12
Meng 2022(2) 1M 7N
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hiurghy 2009 M4 8 23
Park 2007 112 76 18
Plavsic 2020 103 85 22
Ratil(1) 2016(1) 155 A7
Racil(1} 2016(2) 115 & 18
Racil 2024(1) 11916 5 12
Racil 2024(2) 11933 47 12
Salus(1) 2022 1259 898 14
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Shu 2023(1) 1M18 47 16
Shu 2023(2) 132 63 15
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1183
114.4
118
118
1181
118.1
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1204
1217
1351
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110
110
110
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1225
129
117
1183
1021
106.57
106.57
106.57
101.24

SD_Total Weight

28

12.85
1316
1316

16.46
1254
10.82

0.4
15.95
18.54

872
872
872
6.22
7.04

6.2
718

7.62
7.62
762
10.04

151

49

87

Heterogeneity: Tau?= 30.25, ChiF= 876.13, df= 75 (P = 0.00001); F=91%

Testfor overall effect 7= 5.31 (P <0.00001)

Mean Difference
IV, Random, 95% CI

16%  -300[6.29,0.29)
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Figure S1.7. Forest plot of the effect of exercise on HRrest
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Figure S1.9. Forest plot of the effect of exercise on DBP
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Figure S1.10. Forest plot of the effect of exercise on TC

Figure S1.11. Forest plot of the effect of exercise on TG
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Figure S1.12. Forest plot of the effect of exercise on HDL-C
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Figure S1.13. Forest plot of the effect of exercise on LDL-C
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Figure S1.14. Forest plot of the effect of exercise on FPG
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Figure S1.15. Forest plot of the effect of exercise on HbAlc

Figure S1.16. Forest plot of the effect of exercise on FINS
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Figure S1.17. Forest plot of the effect of exercise on Depression

Figure S1.18. Forest plot of the effect of exercise on Anxiety
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Figure S1.19. Forest plot of the effect of exercise on Self-esteem
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Figure S1.20. Forest plot of the effect of exercise on Self-worth

Experimental
D_Total

0.24[0.29,0.78)
-0.10F0.59, 0.40]
0.04[0.23,031)
018 }0.29, 0.66]
023[0.24,070]
0.06 F0.41,053]
1.04[0.27,1.81]
0.00[0.33,051)
0.85 [0.26, 1.44]
0.78[0.29,1.85)
0310.73,1.35]
036 [0.35,1.07)
-0.23F1.10, 0.63]

0.18 [0.04, 0.33]

WV, Fixed, 95% CI
N
>
R o5 1

Favours [experimental] Favours [control]

Daley 2006(1) 214 036 27
Daley 2006(2) 214 033 22
Danielsen 2013 326 052 22
Goldfield 2015(1) 133 403 65
Goldfield 2015(2) 144 516 T4
Goldfield 2015(3) 135 403 65
Petty 2009(1) 32 062 42
Petyy 2009(2) 3107 42
Petyy 2009(3) 28 08 27
Petly 2000(4) 34 05 28
Schranz 2014 251 066 26
Williams 2019 34 063 90
Total (95% CI) 530

Control

Mean

Heterogeneity. Chi*=8.41, df= 11 (P = 0.58); F= 0%

Test for averall effect 7= 328 (P = 0.001)

63

7%
73%
5.4%
5.0%
B.7%
24.4%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI
0.60 F0.08,1.27)
064 0.06,1.35]
048 10.14,1.08)
0.07 [0.40,0.55]
022 10.25,0.69)
0132 [0.35,0.58]
0.1510.39,0.70)
0.00 [0.54,0.54]
0.00 063, 0.63)
0.92[0.26,1.57]
0.35+0.22,0.92)
047 [0.13,0.47)

0.25[0.10, 0.39]

Std. Mean Difference
IV, Fixed, 95% CI

>

-1 -0.5 0.5 1
Favours [experimental] Favours [control]



Figure S2. Forest plots of subgroup analyses for BMI in children and adolescents with overweight or obesity
Figure S2.1. Forest plot of subgroup analyses by type of exercise  Figure S2.2. Forest plot of subgroup analyses by exercise intensity
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Figure S2.3. Forest plot of subgroup analyses by duration per session Figure S2.4. Forest plot of subgroup analyses by exercise
frequency
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Figure S2.5. Forest plot of subgroup analyses by weekly exercise duration Figure S2.6. Forest plot of subgroup analyses by
intervention duration
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Figure S2.7. Forest plot of subgroup analyses by region Figure S2.8. Forest plot of subgroup analyses by economic status
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Figure S2.9. Forest plot of subgroup analyses by weight status Figure S2.10. Forest plot of subgroup analyses by sex
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Study or Subarou Mean  SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI Study or Subgroup _ Mean _SD_Total Mean SD Total Weight IV.Random, 95% CI IV, Random, 95% CI
2.9.1 Overweight 2.10.1 Boys
Barbeau 2007 26 62 118 222 B4 83 12%  -0B0[221,101] . Chuensiri 2018(1) 241 385 11 251 385 5 10% -1.00(4.86,2.88] —_—
Bezerra 2023 2250 345 20 27 238 2 1% 08910.92268) — Chuensiri 2018(2) 261 349 15 251 365 6  12%  1.00F241,4.41] ]
Boer 2014(1) 77 47 17 268 29 7 07%  080F2.30,390 1T Cuethouié 2018(1) 2466 423 10 2616 443 7 08%  -181[674,272] — 1
Boer 201 4(2) 289 31 15 268 20 7 08%  0.00[266,206 -1 Custhovié 2018(Z) 2635 333 11 2646 449 7 10%  D.10[367,405] —
Crava 2014 187 34 37 195 37 33 12% 080 [247,087] - Eskandari 20201) 315 23 12 32 29 6 17%  -170F435,0.08]
Davist1) 2009 49 &3 17 322 81 21 05%  2700127,667 — Eskandari2020) 314 23 12 332 23 6 17%  -1.80F4.45,0.86]
DAVIS(2) 2009(1) 338 822 8 341 588 5 02% 0200770730 D E— Ghorbanian 2013 2696 237 15 2885 248 16 15% -1.88[363,-0.15]
DAVIS(2) 2009(2) 331 70715 341 598 5 03%  -1.00F7.35,539 — T Hongling 2012 305 41 30 205 38 30 22%  1.0001.00,3.00]  a
Espinoza-iva 1019(1) 19202 69 2103 358 30 1.3% 203 [3.40,-0.66) — Jianjun 2012 2455 346 20 2882 298 15 24% -437651,-223) —_—
Gulijianati 2022 1760 0E8 47 1931 073 46 1B%  -1.72[201,-1.43) - Karacabey 2009 287 27 20 365 34 10 23% -T.80F9.70,-590]
Harder-Lauridsen 2014 M40 18 24 383 17 08%  -040F340,230) — T Kim 2007 288 224 14 201 242 12 24%  -050[230,130] —
Kelly 2004 321 781 10 304 696 10 02% 170483823 —_—T Kim 2011 277 342 12 267 221 10 20%  1.0001.23,323 —T
Lopes 2018 189 38 17 293 31 16 08%  -0.40[279,109 - Lee 201201) 33 665 15 342 465 5 06%  2101319,739
Maharmmac 2019 2660 23 10 2467 33 10 09%  112[1.37,361) Lee 2012(3) 34239 16 33 485 6 10%  -0.2044.09,369)
Murphy 2008 278 47 23 321 49 12 0%  -430(767,-083) —_— Lingling 2021 258 25 20 28 32 20 24% -210(388,-03]
Naczk 2021 24 205 11 26 272 11 10%  -Z00F401,0.01) — Luo 20133) 2727 377 51 343 163 38 A% -41B5,-301] _—
Shaibi 2008 328 531 11 35 663 11 04%  -220§732,283) — 1 Meng 2022(1y 27 1 12 48 1 6 32% -210F308,-117) —
Silva 2012 03 61 9 28 06§ 0B%  430[083,767 I Meng 2022(2y 232 07 11 M8 17 34% -160[145-075] —
Sun 2011 254 27 25 275 30 17 10%  -210[423,003 — Moslehi2010(1) 2696 184 10 2754 173 6  23% -058[248,1.32] — T
Weintrauh 2008 2739 544 9 288 48 12 04% 2411682240 — Moslehi2018(2) 2577 11 10 2754 173 5 23%  -177F362,0.08) —
Subtotal (95% C1) 507 379 158%  -0.69[-1.42,0.03] *| Noahre 2017 236 253 40 243 436 19 21%  -130[3.41,081]
Heterngeneily: Tau®= 1.00; Chi*= 40,59, df=19 (P = 0.003); Qiong 2015(1) 265 31 15 78 17§ 18% -230[614,054
Testfor overall efiect: Z=1.89 (P = 0.08) Qiong 2015(2) 283 27 15 278 27§ 1B%  050[223,323 —

Qiong 2015(3) 27 26 15 TR 27 5 1B%  -1A0[381,151] O

2.9.2 Obesity Sehranz 1014 321 43 26 325 57 13 15%  -04043.26,246] D —
Ben 1010 W2 13 14 34 18 14 14% -390 F506,-274) — Se0 2012 2786 474 10 2057 939 10 04%  -201[863,481]
Bharath 2018 27 939 20 30 626 20 04%  -300[7.95195 — Shaihi 2006 328 531 11 35 863 11 07% -220[7.22,282) —_—T
Bruyndoncke 2015 2730 387 27 301 536 21 08% 11711433000 —— Tan2016 2591 533 11 2685 408 13 10% -D.94F4.82,2.84] ]
Cao 2022 715 20 235 17 20 14% 180 £279,-081) - Wong 2008 94 28 12 3T 44 12 15% 2301525055
Carrel 2005 330 27 30 5 23 05%  30001.29,729) — Zeheaz 2016 208 14 16 3O 1 16 34%  -230[314,-1.45]
Chae 2010 25 305 19 267 47 19 08% 170435085 Zehsaz 2017 28 19 16 288 189 18 29% -0.80F212,052)
Chuensin 2018(1) 241 3B 11 251 366 & 05%  -1.00 485,286 Subtotal (95% Cl) 515 366 57.6% -.61[2.27,-095]
Chuensiri 2018(2) 261 349 15 251 385 B 06%  1.00(241,421] Heterngeneity: Tau = 1.88; Chi* = 92.08, df= 30 (P < 0.00001)
Dias 2018(1) 281 36 23 287 47 13 07%  -060F355,239 Testfor overall effect Z= 4.1 (P < 0.00001)
Dias 2018(2) 291 48 15 287 47 13 07% 040177357
Eskandari 2020(1) 6 23 12 332 20 B 08% 170435006 2.10.2 Girls
Eskandari 2020(2) 14 23 12 332 20 B 08% 180 445,08 Abassi 202001 313 231 8 328 51 4 0B% 1600675375
Espinoza-Giva 2018() 2323 323 141 2434 361 34 43%  -111[244,022 Anassi 2020(2) 35 288 8 38 51 4 0B% -130[6.68,4.08]
Farpour-Lambert 2009 153 491 12 254 488 12 08%  -010299,279) Ahassi 2022(1) 302 332 13 333 432 6 10%  -3A0L7.00,080)
Farpourlambert2019(1) 2349 489 19 243 B 9 04%  -1.31[6833.21] Anassi 2022(2) 315 553 13 333 431 6 08% -080}538,378
Farpourlambert2010(2) 2625 283 28 248 B 10 05%  0A5[3.41,431] Apassi 2023(1) 326 681 13 333 432 B 08% -080[637,377]
Guijun 2009 2884 217 16 3031 322 10 1.0%  -347[A73-121) Abassi 2023(2) 302 332 13 333 432 6 1.0%  -310[7.00,080]
Hang 2016 7139 224 55 2648 417 55 1.3%  -5.08[6.34,-184) Barbeau 2007 M6 52 118 22 61 83 26% -060F221,1.01]
Hongling 2012 305 41 30 285 38 30 10% 1004100300 Bharaih 2018 27 939 10 30 626 20 O7% 3000795195 2@ o—————————————
Jelalian 2011 2073 362 44 208 307 45 12%  013[1.43,160) DAVIS(2) 2009(1) 330 822 9 1 898§ 03% -020[770,730] —
dian 2014 83 218 44 2043 278 44 1A% 260[IB4,-156) - DAVIS(Z) 20092) 331 707 15 341 598 5 05% 1001735535
Jianjun 2012 2455 346 20 2082 298 15 10% 4371651223 — dian 2014 2683 218 44 2943 278 44 32% 260 (364,-1.56] —
Julian 202313 321 44 19 328 5 5 04%  -0BOFS6I, 401 — T Kai 2024 288 21 20 293 18 14 30% -050[1.67,067) -
Julian 20237} 334 6 19 328 6 B 04%  0.50[409,500 — T Kirn 2020 % 2 24 29 1 24 33% -300[3.89,-211) —
Kai 2024 288 21 20 283 18 24 4% -050}167,067] T Kim 2022 2754 289 13 3004 65D 13 10%  -250F642,1.42] -
Karacabey 2004 702720 WS 34 20 1A% -7.80(87O,-5.90 - Lee 2013(1) 3238 337 14 3532 437 4 08% -194FR.57,1.69] -1
Ke 2024 283 4 10 31 33 0 07%  -4.80(7.97,-163] e Lee 2013(3) 306 35 14 3632 437 4 08%  D0.74(382,540] ]
Kelishai 2008 .06 284 45 20 260 47 1.4% 006 [0.98110) T Liu 2018 B 27 30 330 45 20 20% -230[450,-0.0]
Kim 2007 286 224 14 201 242 12 1% -050[230,1.30 1 Lopes 2016 288 38 17 283 32 16 18% -040[279,189) -1
Kim 2011 277 312 12 267 221 10 10% 100123323 Luo 2013(1) 2652 34 43 3082 152 34 30% -430544,-316] —
Kir 2020 % 2 24 28 1 24 18% 3001389211 - Moharmmadi2019 2689 23 10 2457 33 10 18%  1.12(137,381] —
Lambrick 2016 736 37 15 239 39 14 08%  070F207,347] T Park 2007 275 319 291 22 21 28%  -16003.24,004] ]
Lee 2010(1) 26.65 306 20 2676 333 8 08%  -011}267 245 1 Plavsic 2020 308 33 22 322 4 22 21%  -130[347,087) -
Lee 2010¢2) 26.06 254 16 2676 333 9 00%  -070F321,181) /1 Sayain 2011 2383 23 20 2624 153 19 30% -2.31[3.53,-1.09] -
Lee 201201) 3 6ES 15 32 485 5 0% 2100349,7.39) — T Son 2017 2739 318 20 2831 331 20 22%  -0.02(-293,1.09]
Lee 2012(2) 34229 16 342 465 6 0.5% -0.204.09,369 - Wong 2018 27.3 813 15 202 542 15 07%  -200[7.84,204] T
Lee 2013(1) 3238 337 14 3632 437 4 04% -284 757,168 [ Youssef 2015 289 262 14 186 24 9 21%  0.30[1.78,238] T
Lee 2013(2) 3806 35 14 3632 437 4 04%  0F4[3.92,640) — T Subtotal (95% C1) 569 444 424% AT1[235,1.08] *
Lee 2016 47 337 15 245 188 15 4% 0.20(1.75,218 Heterngensity. Tau®= 0.05; ChF = 48.81, df= 26 (P = 0.003); F= 49%
Liangmei 2015 2908 12 12 3068 256 12 1.2%  -1.60(3.20,-0.00) —] Test for overall effect 7= 5.2 (F < 0.00001)
Lira 2017¢1) 3411 508 26 3517 433 16 08%  -105}3.93183) — 1
Lira 2017¢2) 3323 407 25 3617 433 17 08%  -1.04[4.54,068) T Total (95% CI) 1084 810 100.0% -1.66[-2.11,-1.20]
Liu 2018 36 27 30 338 45 20 10%  -230[4.50,-0.10] | Heteragenaity: Tau?= 1.43; ChiF=141.17, df= &6 (P < 0.00001); F = 60%
Luo 2013¢1) 2652 34 43 3082 152 34 14%  -430[A44,-316) — Test for overall effest 7= 710 < 0.00001)
Lua 2013¢2) 2727 377 51 3143 163 38 14%  -416[531,-301] - Test for suboroun differences: Chi*= 0.05. df =1 (P = 0.83). F= 0%
McCormack 2014 3046 663 10 3411 756 8 0.I% 63501311201 —
Mcharry 2015 36 37 15 228 30 13 08%  070[213,353
Meng 2022(1) 27 1 12 248 1 B 14% 2100308112
Meng 2022(2) 3207 11 248 1 7 15% 160 (245,075
Meyer 2006 72 48 33 313 421 34 10%  -410F036-1.94)
Mareiro 2015(13 2871 302 19 3204 A8 8 00% -3.33[27.25,2060)
Monteiro 2015(2) 3236 446 14 3204 348 8 00% 0.32[23.69,2433)
Wargan 2021 738 26 15 308 3 15 10%  -7.00F8.01,-499) —
Moslehi 2019(1) 2696 184 10 2754 173 5 10%  -058[248,1332) -
Moslehi 2019(7) 2577 171 10 WS4 173 & 1% -1F7[362,008 — - -
Ko 2016 %07 8 %07 s s Gi% SI0Rsien —— Figure S2.11. Forest plot of subgroup analyses by metabolic status
Mavwicka 2009 W3 32 38 307 35I| 2% -0ADF19, 11 B
Park 2007 275 319 231 22 21 1.2%  -160(3.24,004] 1 Experimental Control Mean Difference Mean Difference
Pena 2022 3¢ 889 79 35 616 38 08%  -1.00F377,1.77] 1T Study or Subgroun Mean SD Total Mean SD Total Weight IV.Random,95% Cl IV, Random, 95% CI
Pena 2023 321 379 40 34 888 24 08%  -1.00[453,073 — 2.11.1 Metabolically heafthy obesity
Plavsic 2020 3000 3322 32 4 23 A% -1300347,087) T Boer 2014(1) 277 47 17 268 28 7 a0% 0801230320 ]
Prado 2008 25 3 M 264 33 AT A% 40346 068 T Boer 2014(2) 268 31 15 268 28 7 34%  0.00[266,268] T
Prado 2010 151 339 18 274 465 15 08%  -220503,063) T Davis 2020 263 45 90 264 572 85 50% -010[163143) —
Qiong 2015(1) 285 31 15 278 17 5 08%  -230[514,054 Harder-Lauridsen 2014 21 421 18 214 303 17 34%  -0.403.40,230) —
Qiong 2015(2) 283 27 15 278 27 5 08% 0501223323 1 Hongling 2012 305 41 30 205 38 30 43%  1.001.00,3.00 T
Qiong 2015(3) 0726 15 278 27 & 08%  ADF3EM 161 1 Kim 2007 286 224 14 200 242 12 46% -0.50(230,1.30 T
Regaieg 2013 248 32 14 247 38 14 08%  010[254274) T Shalitin 2008 233 386 55 246 4 55 51%  -D70F217,07 T
Savaye 2007 342 836 75 37 533 44 09%  -180F534,-0.36) \Wong 2008 294 28 12 37 44 12 31%  -230[535085) —
Savoye 2011 339 FE1 75 301 B3 44 0.9% 420 [B74,-156] 2020 244 z7 w8 145 24 71 00%  010L087 067 —
Saygin 2011 2383 23 20 2624 153 19 13%  -2.31[3.53,-1.09 - Subtotal (95% CI) 97 380%  -0.19[.0.71,0.34] <+
B0 2012 2756 474 10 2087 838 A0 0.2% 201 [8.55451) 7 Heterogeneity Taue = 0.00; Ch = 4.40, dF=8 (P = 0.82; F= 0%
Shaliin 2008 139 386 55 4B 4 55 12%  -0F0FLI7,077] - Test far overall effect Z= 0,89 (P = 0.49)
Shu 2023(1) 728 08 16 43 08 8 18%  -150[221,-079) -
ahu 2023(2) 229 13 15 43 08 B 18%  -140(226,-054] - 2.11.2 Metabolically unheatthy obesity
San 2017 2739 318 20 2831 33 20 10% 0921293109 I Bezerra 2023 2258 345 20 217 228 21 46%  083}082,268 I
Suarez-Villadat 2020 3301 442 15 2543 459 30 08%  7.58[4.80,1036) FapourLambert2000 253 491 22 254 488 22 32%  -0A0[2098 279 _—
Tan2010 233 21 30 283 25 30 1.4%  -200(317,-083) - Kelishadi 2008 2006 254 45 20 254 47 57%  0.06[0.98,1.10] -1
Tan 2018 2561 533 11 2885 408 13 0&%  -0041482,204] T Kelly 2004 321 791 1D 304 B85 10 10%  1.7014.83,8.23 I
Toulahi 2012 2750 318 76 2015 274 76 1.4%  -1.64[2.55,-070) - Lee 2010(1) 26.65 305 20 2676 333 9 36%  -011[267,245 —_—
Vasconcellos 2016 304 4210 335 58 D 04% 310754139 — T Lee 2010(2) 3606 254 16 2676 333 9 36%  -070F330.181] _—
\Wong 2008 294 28 12 317 44 12 07%  -230[535069 T Lua 2013(1) 2652 34 43 3082 152 34 56% -430[5.44,-3.16] ——
\ong 2018 27.3 813 16 302 642 16 04%  -200[7.84204 - 1 Lua 2013(2) 27.27 377 52 3143 163 38 55% -416[6.31,-3.01] —
¥inhui 2016 2000 121 14 3089 257 14 1.2%  -160[209,-0.1) —] Meng 2022¢1) 27 1 12 208 1 8 58% 2400208112 J—
Yackahotch-Gavan 2000 238 346 55 245 363 55 13%  -060H1S84,074) - Meng 2022(7) 232 07 1 248 1 7 5% -160[245.-075 —
Yangin 2017 2834 121 35 3125 231 33 15% 291 F376,-206) - Murphy 2009 278 47 23 321 49 11 17% -430[F67,-089y ————————
Yu2020 244 27 09 246 24 71 16%  -0.10[087,067 T Savoye 2007 342 836 75 37 5313 44 37% -280[524,-038
Yuanyuan 2019(1) 2416 165 10 2541 142 3 1A% -1.25[312,062) T Savoye 2011 330 TE1 75 381 631 44 3IB% -4 20[674,-166
Yuanyuan 2019(2) 2294 154 10 2541 142 3 1% -247[434,-080) — Tionna 2008 325 179 20 334 188 22 58%  -0BO01.71,051) —t
Yuanyuan 2019(3) 2263 078 9 2641 142 4 12%  278[426,-130) - Vasconcellos 2018 0442 10 335 58 A0 19%  -3A0PTA4134 0——————
Zehsar 2016 286 14 16 318 1 16 15%  -230[314,-1.46] - Subtotal (95% CI) 454 335 620% -1.80[-2.78,-0.83] -
Zhihwi 2017 2881 643 40 3282 307 40 00%  -4.01[635-167) — Heterogensity Tau = 2.48; Ch*= 72,00, df= 14 (P < 0.00007): F = 81%
Subtotal (95% CI) 2335 1753 84.2%  -170[-211,-1.29] + Tast for overall effect 7= 3 52 (F = 0.0003)
Heterogeneily: Tau®= 2.45; Chi*= 35,83, df = 90 (F < 0.00001); = 77%
Test for overall effect: 2= 8.15 (P <0.00001) Total (95% C1) 204 632 100.0% -1.21[-1.93,-0.48] <>
Total 5% 82 - . Heterogeneity: Tau = 242, Chi*= 101.75, df= 23 (P < 0.00001); F= 7%
otal (95% 0% -155[-1.89, 1. Test for overall eflect 7= 3.27 (= 0.001 y )
Heterogenaity Tau*=1.92; Chi*= 44148, df =110 (P < L.00IOTY P=757% Tostfor st frergat: G 18, =1 (= 00001, = 7 8% Favours [expsnimental Favours frontel

Test for overall effect: 2= .79 (P < 0.00001)
Test for suboroun differences: Chi*= 5.62.df= 1 (P = 0.02). I*= 82.2%
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Figure S3. Forest plots of subgroup analyses for WC in children and adolescents with overweight or obesity
Figure S3.1. Forest plot of subgroup analyses by type of exercise  Figure S3.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Mean Difference Mean Difference Experimental Contrel Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI Study or Subaroup Mean  SD Total Mean  SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
2.1.1 Aerobic exercise 2.2.1 Moderate-to-low intensity
Ahassi 2020(1) 103 884 8 102 893 4 03%  1.0009.69,11.68 e — Abassi 2020(1) 103 884 B 102 883 4 03%  1.00}9.68,11.68)
Mhassi 2022(2) 102 943 13 1 699 B 0.5% 1.00 [-6.59, 8.59] e Ahassi 2022(2) 102 @43 13 101 683 & 0.5% 1.00 16.59, B.59]
Abassi 2023(1) 102 943 13 M 689 6 0.5% 1.00 1659, 8.58) e R Abassi 2023(1) 102 @43 13 101 693 B 05% 1.00 -6.59, B.59]
Ahrnadi 2020(1) 9353 1281 28 932 1455 9 03%  033}10.31,1097] e E— Barbeau 2007 678 113 118 688 125 83 1.3% 200 F5.37,1.37)
Barbeau 2007 678 113 118 888 126 B3 1.3% -2.00 16,37, 1.37] Bharath 2018 835 234 30 881 447 20 16%  -4.706.89,-251]
Bezerra 2023 687 735 20 6702 414 21 12% 1.68 -2.00, 5.38] Boer 2014(2) 834 @f 15 958 82 7 0A%  -250(10.23,528)
Boer 2014(2) 934 96 15 9589 @2 7 D&%  -25010.25,520) —_— Boff 2020 10051 1117 34 10196 1538 31 07% -1.45 -8.04,5.14]
Boff 2020 10051 1147 34 10196 1538 31 0.7% -1.458.04,5.14] —_— T CROKER 2012 8358 328 33 9048 331 30 1T% -0.90 12.63,073)
CROKER 2012 8958 328 33 9048 331 30 17% -0.90 [253,0.73 1 Dais 2020 731 938 90 78 1134 85 14% 110 11.99, 4.19]
Darig 2020 791 838 90 78 1134 85 4% 110198, 419 Elmahgoub 2008 9618 17.82 15 8639 862 15 04%  -021FH10.23,081]
Dennis 2013¢1) 768 373 34 7T 382 21 16% -0.80 [-2.86,1.26] Faria 2020(1) 76 497 24 TS5 508 13 1.3% -0.50 [-3.90, 2.90]
Dennis 2013(2) 748 39 36 7R 382 21 18% 200 14.97,-0.83 - Farpour-Lambert 2019(1) 7863 1255 19 80 12 @ 04%  -D.37010.03,0.29)
Gua 2015 7777 724 23 776 682 12 0.9% 0417 [4.69, 5.03] o Gua 2015 7777 724 23 TTE 682 12 0.9% 0.7 [-4.69,5.03]
Hamila 2018¢1) 758 117 7 816 86 2 0.2% -15F0[3044,-008 ————————————— Hamila 2018(1) 758 117 7 916 86 2 02% -1570[(3044,-096)
Harmila 2018(2) 861 65 8 916 86 3 03%  -550116.33,522) R Hamita 2018(2) 881 65 B 916 86 3 03% 5501623522
Hamila 2018(3) 885 74 8 916 86 3 03%  -310014.10,7.80) e m— Harmila 2018(2) 885 74 8 98 86 3 03% -210014.10,7.80)
Hay 2016(1) 106 B9 32 109 15 18 05%  -300F1058,4.58 — Harder-Lauridsen 2014 759 893 18 787 763 17  08% -2.80 [-8.29, 2.69]
Jain 2022 857 115 41 884 03 28 0.9% 270 763,223 Hay 2016(1) 106 89 32 100 15 18 0.5%  -Z00F10.5%,4.58]
Jian 2014 7B 348 44 83T 362 44 18%  -7.56 [9.04,-5.08 - Heidarianpour 2023 6829 1296 16 6947 1218 15 04%  -1.18[10.8,782)
Jianjun 2012 9246 836 20 10764 796 15 0.9% -1518[2055,-9.81] e Jain 2022 857 115 41 884 03 28 09% -27017.63,223)
Kai 2024 251 08 20 g7 18 24 18% 180 [270,-1.10] - Jian 2014 731 348 44 8387 362 44 18%  -7.56[9.04,-6.08
Kelishadi 2008 602 538 45 B 523 47 16% 080 -2.67,1.37] Jianiun 2012 9246 838 20 10784 776 15 09% -1518[20.55,-981)
Kim 2007 206 748 14 912 418 12 1.0% -1B0F6.17,2.07] - Kal 2024 851 08 20 87 18 4 189%  -180F270,-110)
Kim 2011 871 658 12 848 506 10 0.0% 2304257,7.17] - Kelishadi 2008 602 538 45 61 523 47 16% -0.80 -2.87,1.37]
Kim 2020 855 27 24 87T 18 24 18% 220 -3.60,-0.90) - Kim 2007 805 748 14 812 416 12 1.0% 18O 6.17,287]
Larsen 2016 794 86 51 82 88 43 13% -260-6.13,0.93] — Kim 2011 a1 658 12 848 506 10 09% 230 2.7, 7.17)
Lee 2010(2) 7OE3 773 16 BRTA 107 9 05%  -B16F1141,479] —_—T Kim 2020 855 27 24 877 18 24 18%  -220}3.50,-0.90]
Lee 2012(1) 1033 1228 15 1005 1061 5 03%  280(8.39,13.99] e T — Kim 2022 842 75 13 865 104 13 06% -2.30 9.27, 4.67)
Lee 2013(1) 10441 10.97 14 11053 876 4 03%  -GA2[16.75301) —_— Larsen 2016 784 BE 51 82 88 43 13% -26016.13,093)
Ligun 2014 BB33 821 76 B9.27 929 97 14% -2.84 [5.72,-0.16] ] Lee 2010(1) 7829 972 30 8279 107 9 05%  -450[1268,369]
Liu 2018 955 82 30 1008 111 20 08%  -530(10.898,038 — Lee 2010(2) FO63 773 16 8279 107 9 05%  -3ABF1.11,479)
Lofrano-Prade 2022 1026 127 37 1068 135 37 0.8% -2.30 1927, 2.67) — Lee 2012(1) 1033 1228 15 1005 1061 5 03%  280p838,1399
Luam 2013(1) 8229 77 43 9537 a8 34 14% -13.08[16.10,-10.08] — Lee 2013(1) 10411 1087 14 11053 876 4 03% -6.42 F18.75,3.91]
Luo 2013(2) 3434 747 52 9307 84 38 1.3% -1373[17.08,-10.39 — Liangmei 2015 93 561 12 10138 556 12 10% -838[1286,-380]
Maddison 2011 844 108 115 88 107 116 1.4% -3.60 [-6.37,-0.83] —_ Ligun 2014 6633 821 76 6927 828 A7 1.4% -2.94 15.72,-0.16]
Meng 2023(2) 785 75 11 848 72 7 D0B%  -6.40113.33 053 —_— Liu 2018 855 B2 30 1008 114 20 08%  -53010.95,0.38)
Monteire 201513 8557 608 18 9552 118 8 05% 10001865135 _— Lofrano-Fradn 2022 1026 127 37 1058 135 37 D&% -330 19.27, 2.67)
Park 2007 a8 66 10 s 56 21 12% 210 16.81,071) — Luo 2013(1) 8239 77 43 9537 581 34 14% -13.08[16.10,-10.08]
Plavsic 2020 5 78 22 9688 114 22 08%  -540F11.17,0.37) — Luo 2013(2) 8434 747 52 9807 B4 38 1.3% 1373117081038
Racil¢1) 20162 a1 4 16 a4 47 1% 200 [6.55, 0.55) Maddison 2011 844 108 115 88 107 116 1.4%  -360[637,-0.83
Racil 2013(20 91 46 11 928 37 @ 11% -1.80 6.82,2.22) Meng 2022(2) TBS TS5 11 848 7R 7 06% 64011333053
Racil 2024(2) 9z 49 12 9483 43 6 1.0% 283 [7.25,1.59] Mohammadi 2019 801 95 10 75 63 10 06%  510F2.021223)
Regaieg 2013 798 62 14 786 @5 14 08% 120 4.31,6.71] Fark 2007 818 66 19 85 66 1 1.I% 310 F6.91,0.71)
Seo 2019 9632 968 26 9367 1397 44 08% 26512.91,821)] Racil{1) 2016(2) a1 4 18 94 4 71% -3.00 [6.55,0.55]
Shu 2023(2) 80 47 15 828 A2 &  11% -28017.22,1.42) Racil 2013(2) 91 46 11 928 37 6 11% -1.8016.82,222)
Sigal 2014(1) 936 1126 75 949 1133 25 09% -1.306.42,382 Ratil 2024(2) 892 49 12 8483 43 6 10% -28317.25,1.59]
Staiana 2017 1078 2182 20 1082 2261 18 02% 040 [14.53,1373 Seo 2018 9632 068 26 9367 1397 44 08% 268512.81,821]
Suarez-villadat 2023 7329 793 24 7477 861 25 10% -148 611,315 Shalitin 2009 787 141 55 743 141 55 09% -0.60 [5.87, 4.67]
Sun 2011 818 85 25 821 88 17 0.9% -0.20 [-5.59,5.18) Shu 2023(2) 30 47 15 828 62 & 11% -29017.22,1.42)
Tan 2010 7872 30 817 71 30 12% -27016.34,0.94] Son 2017 845 313 20 8E3 447 20 15% -1.804.18,0.59]
Tjonna 2009 1049 76 20 1042 75 22 1.0% 0.70 [2.67, 5.27] Staiano 2017 1078 2182 20 1082 2260 18 02% -040(1453,1373
Toulahi 2012 9623 05 7B 1004 699 7B 1.5%  -417 682-157 Suarez Villadat 2023 7329 793 24 7477 BBl 25 0% -1.4816.11,315)
Xianbo 2011 819 85 25 821 89 17 09% -0.20 [5.59,5.19] Sun 2011 819 85 23§21 88 17 0.8% -0.20 +5.59, 5.19]
Kinhui 2018 9301 562 14 10139 650 14 1A% -B.33[1243,-423 Toulabi 2012 9623 95 76 1004 BSY  TE  15%  -417[682,-152
‘anjin 2017 8332 714 35 8812 685 33 13% -4.80 [8.13,-1.47] ‘Wong 2018 835 184 15 882 387 15 1.6% -4.70 16.89,-2.51]
Y2020 8 101 88 851 &8 73 16% 110 -3.60,1.30] ¥ianbo 2011 819 85 25 821 89 17 09% -0.20 [5.59,5.19)
‘UaRYUER 2019(1) 7956 335 10 8122 321 3 11% 166 [-5.84,252) Kinhui 2018 9301 562 14 10139 558 14 11%  -8.38[1243,-4.23)
Yuanyuan 2019(2) 7EHZ 336 10 #2231 3 1% -2.30 16.48,1.88) angin 2017 8332 714 35 BB12 BB5 33 1.3%  -480[813,-147]
Subtotal (95% CIy 1816 1467 57.3% -2.93[-3.87,-1.99] Yu 2020 84 104 89 831 58 T2 1.5% -1.10F3.50,1.30]
Heterogenelly: Taw? = 7.36; Chi*= 216.57, df= 57 (P < 0.00001); F=74% Yuanyuan 2018¢1) 7856 335 10 8122 32 3 1A% -1.66 [5.84,252)
Test for overall eflect Z=6.12 (P < 0.00001}) Yuanyuan 2019¢2) 7882 336 10 8122 33 3 11% -2.30 1-6.49,1.89]
Zehsaz 2016 853 31 16 8934 27 16 16%  -4.04[B.05,-2.03)
2.1.2 Anaerobic exercise Subtotal (95% CI) 1791 1513 60.6%  -3.14[-4.03,-224]

Heterogeneity: Tau®= 8.85; Chi*= 21811, df=81 (P = 0.00001); F=72%

Ahassi 2020(2) 98 859 8 10z 893 4 0.3% -4.00 [14.58, 6.58)
Ahassi 2022(1) 1M 81 13 1M 698 B 0.6% 0.00 -7.26, 7.26] Testior averall effect 2= 6.88 (P < 0.00001)
Ahassi 2023(2) 101 851 13 101 699 B 0.6% 0.00 [-7.26, 7.26)
Boer 2014(1) 915 131 17 858 BI 7 D4%  -44D13.10,430] 2:2:2 High intensity
Chusnsin 2018(1) 843 895 11 847 895 5 04% 05096 546 Abassi 2020(2) 83 855 8 102 883 4 03% 4001455658
Chuensiri 2018(2) saf 801 15 84T 005 6 05% 3.00 [4.56, 12.36) Abasel 2023(1) 101851 13 101 688 6  06% 0.00}7.26,7.26]
Espinnza-Sitva 2019(1) 6177 812 69 BGY3 1085 30 11% -5.16 [-9.49, -0.83] Abassi 2023(2) i1 @51 13 101 688 6 0% 0.00 726, 7.26]
Espinoza-Sikva 2018(2) 715 971 141 7274 024 34 13% 1241473, 2.26) Ahrmadi 2020(1) 9353 1281 28 932 1455 9 03%  033F1031,1087]
Fiay 201602 Yoz 15 3 109 95 18 05%  700R1541 147 Ahmadi 2020(2) 8232 133 28 832 1455 8 03%  -088F1155,078 e —
Ke 2024 84 104 10 1004 83 10 05% -16.10 [24.35,-7.85) Ahrmadi 2020(3) 9458 139 29 932 1455 a 0.3% 1.38[9.39,12.15]
Lambrick 2016 708 87 15 TIE 118 14 D5%  -070[8.33,6.03 Benson 2008 182118 #0167 3B 1.0% 5.1010.37,9.83]
Lingling 2021 897 7 0 947 75 0 1.0% -4.50 [-9.00, -0.00] Bezerra 2023 687 735 20 B7.02 414 pal 1.2% 1.68 [-2.00, 5.36] T
Meng 202(1) 788 B 12 248 71 6 D% -B1DF1283,057 — Boer 2014(1) 818 131 A7 958 82T 4% -440E1310,4.30 I
Pena 2022 107 17.78 79 111 18.49 kL] 06% -4.00 [11.07,3.07] _— Chuensin 2018{1) 842 895 11 847 895 5 0.4% -0.50 [-9.96, 8.96]
Racilily 20 6¢t W B 1P B4 47 Am A0 AN Chuensini 2018(2) 886 891 15 347 B85 B 05% 30004561238 —
Racile2) 2016(1) an 6 23 pes 5 o 1 2004514114] Dennis 2013¢1) 769 373 34 777 382 21 1A% -0.80 [-2.86,1.26]
Racilt?) 201609 a4 26 4z 3 10 18%  200[441041] Dennis 2013(21 748 39 38 777 382 21 16%  -2.00 (487,-0.83]
Racil 2013(1) 903 87 11 928 37 6 09% 250 [7.44,2.44] Dun 2020 6923 746 18 9280 714 13 10% - -370F841,101]
Raoll 202401) 9012 39 12 8483 43 8 11% 471 808,034 Espinoza-Sitva 2018(1) 6177 812 68 6883 1085 30 11%  -6.16[8.49,-0.83]
Salus(1) 2022 963 898 14 1039 1798 14 03%  TEDF16.2,2.97 — Espinoza-Sika 2019(2) TIS 871 14l 7274 924 34 13%  1240473,229)
Shu 207301y % 53 16 824 81 8 pax 3101184 8.04 Faria 2020(2) 752 508 36 7ES 508 13 13%  -1.30(4.69,208]
SuarezVilladat 2020 1634 018 15 2157 085 30 08%  -618[1201,-0.38 — Farpourlamben 2019(z) - 7916 1081 28 80 12 10 05% 0841925757
vascancellos 2016 ans 89 10 1018 17 10 03%  -11.40[23.29,0.49) e Hay 2016(2) 102 15 38 109 15 18 05%  -700F1541,1.41)
Yuanyuan 2019(3) Til4 324 @ 8122 331 4 12%  -BO8L1187.-420 — ke 2024 84104 10 1001 83 10 05% 1610 F24.35,-7.85]
Subtotal (95% CI) 611 307 184% 3470489, 205] * Lambrick 2016 708 87 15 TIE 118 14 05%  -D70F83,693
Heterogenelty: Tau® = 4.04; Chi*= 36.44, df= 23 (F = 0.04); F= 37% Lee 2012() ers 8 16 1005 1061 & 04% 28011195 6.75)
Testfor overall et 7= 4.74 (P < 0.00001) Lee 20132 1359 1126 14 11053 876 ¢ 0.3%  305(7.37,13.47]
Lingling 2021 887 7 20 842 75 20 10%  -450200,-0.00]
2.1.3 Resistance exercise Meng 2022(1) 788 B1 12 849 73 B 0% 6101282082
Ahmadi 2020(2) 9237 133 29 932 1455 9 03%  -088[1155979 —_— Migueles 2023 9185 375 4T 9302 374 45 18% -1.17 [2.70, 0.38]
Benson 2008 762 119 ) 704 67 36 1.0% £10(0.37, 9.8 S Monteira 2015(1) 8552 6.08 18 9552 118 a8 0.5% -10.00 [-18.65,-1.35]
Loe 20120 ara B 15 1008 1081 B 04% 28011195 brel [— Monteiro 2015(2) 8352 755 14 9552 118 B 04%  -200F108,7.08] R
Lee 2013(2) 11258 1126 14 11053 876 4 0.3%  3.05[7.37,12.47) — Pena 1023 107 1778 78 111 1848 38 06%  -400(1107,307) _ 1T
S 201500y wh7 1148 78 oae 1133 26 pow 180 L2 52,5 07 1 Plavsic 2020 315 78 22 968 114 22 06%  -540H117.037] —
Zhihui 2017 3038 1245 4D 1012 1443 40  0.8% -11.83[17.74,-5.07] B Racil(1) 2016(1) bl 6 17 o 47 % A300FFAL111) —_T
Subtotal (95% CI) 208 120 3% 0930675,492) e Racil(2) 2016(1) 80 5 23 82 3 8 14% 2000514114 -
Heterogeneity Tau® = 38.21; ChiF=20.94, df= 5 (P = 0.0008); F= 76% Racil(2) 2016(2) 90 438 92 310 15% -2004.41,0.41] ]
ot fo overall ect 7= 031 (P = 0.76) Racil 2013(1) 803 67 11 928 37 6 08% 2501744244 —
Racil 2024(1) 9012 39 12 9483 43 5 1.1% -4.71[9.08,-0.34] I
2.1.4 Combined aerobic and resistance exercise Regaieq 2013 Teg A2 14 786 85 14 08% 120043, 671) 1
Ahmadi 2020(3) 9458 139 29 932 1455 9 03%  1.39(9.39,121§ — Salus{1) 2022 963 898 14 1039 1796 14 03%  760(1812,292) T
Bharath 2018 225 224 20 982 447 20 16% 4701689, -251] — Shu 2023(1) 36 68 16 820 52 B 0G% 310H184.804] 1=
Duft 2020 8979 746 18 9289 714 19 1.0% 370 16.41,1.07] JE—— S!ga\lmﬂ“) 936 11.26 75 949 11.33 25 0.9% -1.30 [6.42,3.87) -1
Elmahgoub 2000 9512 1782 15 O628 BE2 15 04% 0211033981 —_— Sigal 2014(2) 907 1148 T8 04D 113325 0o% 18012.32,8.02]
Faria 2020(1) 76 497 2 765 508 13 13% -0.50 13,90, 2.90] R Sigal 2014(3) 928 11.26 75 949 11.33 26 0.9% -2.10 [7.15,2.95] I
Fatin 2020(2) T2 508 2 Tes 508 13 13% 1300466 208 1 Suarez Villadat 2020 1534 918 15 2152 985 30 0.8%  -6.18(1201,-0.38 —
Farpour-Lamben2019(¢1) 7963 1255 19 a0 12 9 04%  -03710.03,9.29] —_— Tan 2010 7972030 w7 72 30 1% -270£6.34,0.94] ]
Fapourlamber 2018(2) 7916 1061 28 80 12 10 0.8% 084925 757 —_— Tianna 2009 1048 76 20 1041 75 22 10% 0704287, 5.27) 1
Harder-Lauridsen 2014 759 893 18 787 7B 17 0.8% -2.80 1-6.29, 2.69] —_ vasconcellos 2016 905 88 10 1098 A7 40 03%  -11.40(33.29,0.49) ]
Heidarianpour 2023 6820 1206 15 6947 1218 15 04%  -1.18[10.18,7.82] —_— fuanyuan 2018(3) FRM4 a6 8121 a2 4 12%  -8.08111.87,-4.20) -
ki 2022 D2 TS 1T RS 0403 LE% 230fen e — Dy som 1246 A0 0D 1E 4D DE 1E N rse N
Lee 2010(1) 7829 972 20 8279 107 9 05%  -450F1269,369] — ihui . E 5% F17.74, - -
Liangmei 2015 9z &61 12 10138 658 12 1.0%  -8.38 [12.86,-2.90) —_— Sublotal (95% C1 1372 766 394%  23513.29,-1421 M
Nigueles 2023 aiss 75 a7 mamr 374 85 18% 171270038 - Heterogeneity; Tau®= 3.57; NP = 80,13, o= 47 (P = 0,002) F= 41%
Mohammadi 2018 300 98 10 75 63 10 06%  510(202,1222 Testfor overall effect: 2= 4.83 (P < 0.0000)
Monteiro 2015(2) 9352 755 14 9552 118 8 0.4% -2.00 F11.08,7.08) -1 . .
Shalitin 2008 7S 141 55 783 141 55 08%  -060537,467) — Total (95% Ch 63 2279 1000% - -280[3.52,-2200 '
Siaal 20133) w28 1126 75 948 1193 26 09% 2101715 205 —_ T Heterogeneity; Tau®= 5.91; Chi= 306,04, cf= 109 (P < 0.00001); = 64% Era—r R
Son 2017 845 313 20 963 447 20 18% 180 (410,050 — Testor overall effect: 2= 8.45 (P < 0.00001) Favours [experimental] Favours [control]
Pom 2016 g38 198 15 ma2 367 15 168 4704880241 — Testfor subaroup differences: Chir= 141, df=1 (P = 0.241, F= 28.9%
Zehsaz 2016 853 kN 168 89.34 27 16 1.6% -4.04 [6.05,-2.03] -
Zehsaz 2017 839 49 16 858 61 16 12%  -1901573,193)
Subtotal (95% CI) 525 385 206%  -2.64[3.62 167]
Heterogeneity, Taw=1.14; Chi*= 28,08, df= 21 (= 0.14) F= 26%
Testfor overall effiect 2= 5.31 (P < 0.00001)
Total (95% C1) 31 79 1000%  -2.86[-3.52,.2.20] [}

63 22
Heterogeneity: Taw®= 6.01; Chi*= 306 04, df= 100 (P = 0.00001); F= 4%
Test for averall effect 7= 8.45 (P < 0.00001)
Test for subaroun differences: Chi®=1.33. di=3 (P=072 F=0%

-10 10 20
Favours [experimental] Favours [control]
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Figure S3.3. Forest plot of subgroup analyses by duration per session

Mean Difference

SD Total Weight IV, Random. 95% CI

Experimental Control
Study or Subarou Mean _ SD Total Mean
2.3.1<50 minutes per session

Abassi 2022(1) 101 851 13 101 699
Abassi 2032(2) 102 943 13 AN 689
Abassi 2023(1) 102 943 13 1M 699
Abassi 2023(2) 101 851 13 A 699
Boer 2014(1} 915 131 17 958 82
Boer 2014(2) 934 96 15 959 @2
Boff 2020 10051 1147 34 10196 1538
Chuensir 2018(1) 842 895 11 BAT BOS
Chuensiri 2018(2) 86 891 15 84T 8O
Dawis 2020 741 838 80 78 1134
Dennis 2013(1) 769 373 34 TTT 382
Dennis 2013(2) 748 39 36 7R7 282
Espinoza-Sitva 2019(1) 6177 812 69 BG83 1085
Espinoza-Silva 2019(2) IS 871 141 TRT4 A4
Faria 2020(2) 752 508 26 765 508
Hay 2016(1) 106 B8 32 104 15
Hay 2016(2) 102 15 3|8 109 15
Kelishadi 2008 602 538 45 B 523
Kim 2007 896 748 14 912 416
Larnbrick 2016 709 87 15 716 119
Lingling 2021 8a.7 70 842 78
Ligun 3014 6633 921 7B B9.27 929
Meng 2022(1) BB 61 12 848 72
Meng 2022(2) 785 75 11 848 732
Park 2007 819 66 19 85 56
Flavsic 2020 915 78 22 968 114
Racil(1) 2016(1) a1 6 17 @4 4
Racil(1) 2016(2) a1 416 a4 4
Racil(2) 2016(1) 90 6 213 92 3
Raril(2) 2016(2) an 4 26 92 3
Racil 2013(1) 903 67 11 928 37
Ratil 2013(2) 91 46 11 928 37
Racil 2024(1) 9012 38 12 9483 43
Ratil 2024(2) 92 49 12 9483 43
Salus(l) 2022 953 898 14 1039 17.06
Shu 202301} 86 69 16 829 532
Shu 2023(2) 80 47 15 829 &2
Sigal 2014(1) 936 1126 75 949 11.33
Sigal 2014(2) 967 1148 78 949 11.33
Tionna 2009 1048 FH 20 1042 75
Vangin 2017 8332 714 35 8812 665
Subtotal (95% CI) 1225

Heterogeneity: Tau®= 0.00; Chi*= 35.15, df = 40 (P = 0.69) F= 0%
Testfor overall effect: 7= 6.17 (P < 0.00001)

2.3.2 50 minutes per session

Abassi 2020(1) 103 884 B 102 863
Abassi 2020(2) 98 859 8 102 BE3
Anmadi 2020(1) 9353 1291 28 932 1455
Anhmadi 2020(2) 9232 133 20 932 1455
Anmadi 2020(3) 9458 139 29 932 1455
Barbeau 2007 679 113 118 B89 125
Benson 2008 752 1198 31 701 67
Bezera 2023 67 735 20 6702 414
Bharath 2018 835 224 20 882 447
CROKER 2012 89.58 328 33 9048 331
Duft 2020 8020 746 18 9299 714
Elmahgoul 2009 9618 17.82 15 9639 862
Faria 2020(1) 76497 M TES 608
FarpourLambert 2019¢1) 7963 1256 18 80 12
FapourLambert 2019(2) 7916 1061 28 80 12
Gun 2015 7777 724 23 7T 682
Harvila 2018(1) 759 117 7 916 86
Harmila 2018(2) 861 65 8 916 &6
Harrila 2018(3) 885 74 8 916 86
Harder Lauridsen 2014 75O 8O3 18 7T 763
Heidarianpour 2023 68.29 1296 15 B9.47 1218
Jain 2022 857 115 41 884 93
Jian 2014 7631 348 44 2387 362
Jianjun 2012 9246 836 20 10764 776
Kai 2024 851 08 20 & 18
Ke 2024 84 104 10 1001 B3
Kim 2011 871 656 12 848 506
Kim 2020 855 27 24 877 18
Kim 2022 842 75 13 865 104
Larsen 2018 7a4 88 81 37 88
Lee 2010(1) 7829 972 20 8279 107
Lee 2010(2) 7aH3 773 16 8278 107
Lee 2012(1) 1033 1228 15 1005 1061
Lee 2012(2) ar.9 8 16 1005 10.61
Lee 2013(1) 10411 1087 14 11053 876
Lee 2013(2) 11358 1126 14 11053 876
Liangmei 2015 93 561 12 10138 668
Liu 3018 955 82 30 1008 114
Lofrano-Prado 2022 1026 127 37 1088 135
Luo 2013(1) 6229 77 43 9537 5@
Luo 2013(2) 8434 747 52 9807 B4
Maddisan 2011 844 108 116 88 107
Migueles 2023 9185 375 47 9302 374
Mohammadi 2019 801 86 10 7H 63
Manteirn 2015(1) 8552 608 18 9552 118
Manteiro 2015(2) 9352 755 14 9552 118
Pena 2022 107 17.78 78 111 16848
Regaiey 2013 798 62 14 786 85
Se0 2019 9632 968 26 9367 1397
Shalltin 2009 7BT 141 85 793 141
Sigal 2014(3) 928 1126 75 948 11.33
Son 2017 845 313 20 863 447
Staiano 2017 107.8 2182 20 1082 2251
SuarezVilladat 2020 1534 918 16 2152 985
Suarez-Villadat 2023 7329 793 24 TATT 861
Sun 2011 819 85 26 821 88
Tan 2010 79 73 30 81T 72
Toulabi 2012 9623 95 TH 1004 609
asconcellos 2016 905 88 10 1018 17
wiang 2018 835 194 15 882 387
Xianba 2011 818 85 25 821 @9
inhui 2016 9301 562 14 10139 553
Yu 2020 84 104 88 851 68
Vuanyuan 2019¢1) 7956 335 10 8122 331
Vuanyuan 2019¢2) 7EO2 336 10 8122 an
Yuanmuan 201863 7314 324 8 8122 3N
Zensaz 2016 853 31 16 8934 27
Zehsaz 2017 828 49 18 258 61
Zhihui 2017 89.38 1245 40 1012 1443
Subtotal (95% CI) 1938

25
25
22
33
757

16
16
40
1522

Heterogeneity. Tau?= 8.37, Chi*= 262,62, df = 68 (P < 0.00001), F=74%

Testfor overall effect: Z= 6.93 (P =0.00001)

Total (95% Cl) 3163

2279

Heterngeneity: Tau®= 501, Chi*= 306.04, df =100 (P = 0.00001); F= 4%

Testfor overall effect: Z = 8.45 (P < 0.00001)

Test for subaroun differences: Chi*= 543 di=1 (P=002) F=81 6%

06%
0.5%
0.5%
0%
0.4%
0.5%
0.7%
0.4%
5%
1.4%
16%
1.6%
11%
1.3%
1.3%
5%
0.5%
16%
1.0%
0.5%
1.0%
1.4%
0%
0.6%
1.2%
&%
1.1%
1.2%
1.4%
1.5%
0.0%
11%
1%
1.0%
0.3%
0.9%
11%
0.0%
0.9%
1.0%
1.3%
38.8%

0.3%
0.3%
0.3%
0.3%
0.3%
1.3%
1.0%
1.2%
1.6%
1.7%
1.0%
0.4%
1.3%
0.4%
0.5%
0.0%
0.2%
0.3%
0.3%
08%
0.4%
0.9%
1.8%
0.9%
1.8%
0.5%
0.a%
1.8%
06%
1.3%
0.5%
0.5%
0.3%
0.4%
0.3%
0.3%
1.0%
0.8%
08%

0.00 (-7.26, 7.26]
1.00 [-6.59, 8 58]
1.00 [6.59, 8.59]
0.00 [-7.26, 7 26]

4401310, 4.30)

-2.50[10.28, 5.28]

A4S EE04,5.14)
-0.50 [-9.96, B.96]
200 [-4.56, 12.36]
110[1.99,4.19]
-0.80 [-2.86, 1.26]
-2.904.97,-0.83)
-6.16 [-9.49,-0.83]
1241473, 2.26)
-1.30 [-4.68, 2.08]
-3.00 [-10.58, 4.58)
701641, 1.41)
-0.80 [-2.97,1.37]
180 [6.17,2.87)
-0.70 (833, 6.93]
~4.501-9.00,-0.00)

294 [5.72,-0.16]

-6.10[12.82, 0.62)

-B.40[13.33, 0.53)

310 [6.91,0.71]
54011117, 0.37)
<300 [7.11,1.11)
-3.00 [-6.55, 0.55)
200 [5.14,1.14)
200 [-4.41,0.41]
260744, 2.44)
-1.80 [5.82, 2.22)
471 1-9.08,-0.34)
-2837.25,1.59)
7601812, 2.82)
310[1.684,8.04]
-2.80[7.22,1.42)
-1.30[6.42, 3.82)
1.80[-332,6.93]
0.70 387, 5.27]
480 [8.13,-1.47)
-1.99-2.62, -1.36]

1.00 [-0.68, 11.56]
-4.00[14.58, 6.58)
033[10.31,1087]
-0.88 [11.56, 9.79)
1.38[9.39,12.15)
200 [-5.37,1.37)
510[0.37,9.89
168 [-2.00, 5.36]
-4.706.89,-2.51)
-0.90 [-2.53,0.73)
-370[2.41,1.01)
-0.21 [10.23, 9.61]
-0.50 [-3.90, 2.80)
-0.37 (10,03, 9.29)
-0.84 [-9.25, 7.57)
017 [-4.69,5.0]
-15.70 [-30.44,-0.96]
650 [16.23, 5.23)
340 [14.10,7.90)
-2.80 [-8.29, 2.66)
1181018, 7.82)
-270[7.63,2.23)
-7.560.04,-6.08)
15,18 [20.55,-9.81]
-1.8012.70,-1.10)
-16.10 [-24.35,-7.85]
230 [257,717]
-2.20(-3.50,-0.80)
-2.30[-9.27, 4.67]
-2B0[6.13,0.83)
-4.50 12,69, 3.69]
3AGF11.11,4.78)
2.50[-6.39, 13.99)
260 [11.95, 6.75]
642 [16.75,3.91]
306 [7.37,13.47)
638 12.86,-3.80)
-5.30 [-10.98, 0.38]
-3.30 [-9.27, 2.67)

1.4% -13.08(-16.10,-10.06)
1.3% -13.73(17.08,-10.36)

1.4%
18%
0%
0.5%
4%
0.6%
0.8%
0.8%
0.9%
0.a%
1.5%
0.2%
0.8%
1.0%
0.8%
1.2%
1.5%
0.3%
16%
0.0%
11%
1.6%
1.1%
1%
1.2%
16%
1.2%
0.8%
61.2%

100.0%

-2.606.37,-0.83)
147 [2.70,0.36]
510[2.02,12.22)
-10.00 [-18.65,-1.35]
-2.00 [-11.08, 7.08]
-4.00[11.07,3.07)
1.20 (431, 6.71]
255(-291,8.21]
-0.60 [5.87, 4.67]
210715, 2.95)
-1.80[-4.19, 0.59)
-0.40[-14.53,13.73)
818 [12.01,-0.35)
-1.48[6.11,3.15)
-0.20 [-5.59, 5.18)
270534, 0.94]
417 [6.82,-1.52)
-11.40[-23.29, 0.49)
-4.70[6.89,-2.51]
-0.20[5.59, 5.19)
-8308[12.53,-4.23]
140 1350,1.30)
-1.66 [-5.84, 2.53)
-2.30 [-6.49, 1.88)
-8.08[11.67,-4.29)
-4.04 [6.05,-2.03]
180 [5.73,1.83)
11.83[17.74,-5.93)
-3.34[-4.28, -2.30]

-2.86[-3.52, -2.20]

Mean Difference
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Figure S3.4. Forest plot of subgroup analyses by exercise

frequency
Experimental

Study or Subgrou Mean SD Total
2.4.1<3 sessions per week

Benson 2008 752 1148 31
Boer 2014(1) 915 131 17
Boer 201 4(2) 834 af 14
Boff 2020 10051 1147 34
Espinoza-Silva 2019(1) B1.77 812 69
Espinoza-Silva 2015(2) 15 971 141
Faria 2020(1) FE 407 24
Faria 2020(2) ¥5.2 508 26

7963 1255 19
FO46 1061 28

Fampour-Lamben 2019(1)
Farpour-Lambert 2018(2)

Harder-Lauridsen 2014 769 803 12
Lambrick 2016 709 a7 15
Lofrano-Prada 2022 1026 127 37
Pena 2022 107 1778 T4
Plavsic 2020 891.8 7.8 22
Tjonna 2009 1048 76 0

Zensaz 2016
Zehsaz 2017
Subtotal (95% CI)
Heterageneity: Tau®= 0.81; OhiF= 19.54, of=17 (P
Testfor overall efiect 7= 3.30 (P = 0.0010)

853 31 16
838 48 16

2.4.2 =3 sessions per week
Abassi 2020(1) 103 884 8
Apassi 2020(2) 98 859 8
Abassi 2022(1) 101 851 13
Abassi 2022(2) 102 943 13
Abassi 2023(1) 102 943 13
Apassi 2023(2) 101 851 13
Anmadi 2020¢1) 9353 1291 28
Anrad 2020(2) 9232 133 29
Anmadi 2020¢3) 9458 139 29
Barbeau 2007 679 113 118
Bezera 2023 687 735 I
Bharath 2018 835 224 0
Chuensiri 2016(1) 842 B95 1
Chuensiri 2018(2) 886 891 15
CROKER 2012 89.56 328 33
Dais 2020 790 938 a0
Dennis 2013(1) 78 373 3
Dennis 2013(2) 748 39 36
Dut 2020 8929 746 18
Eimahgoun 2009 96.18 17.62 15
Gun 2015 TRFT 724 23
Hamila 2018(1) 758 M7 7

861 65 8
885 T4 8

Harnila 2018(2)
Harmila 2018(3)

Hay 2016¢1) 106 B9 32
Hay 2016(2) 102 15 38
Heidarianpour 2023 68.29 1296 14
Jain 2022 857 115 41
Jian 2014 B3I 348 44
Jianjun 2012 9246 838 20
Kai 2024 851 08 0
Ke 2024 84 104 10
Kelishadi 2008 802 538 45
Kirn 2007 896 748 14
Kirm 2011 871 658 12
Kim 2020 855 27 24
Kim 2022 842 75 1%
Larsen 2016 794 86 a1
Lee 2010(1) 829 972 0
Lee 2010¢2) 7963 773 16

1032 1228 146
979 8 16

Lee 20121}
Lee 2012(2)

Lee 2013¢1) 10441 1097 14
Lee 2013(2) 11358 1128 14
Liangmei 2015 93 581 12
Lingling 2021 89.7 7om
Liqun 2014 66.33 921 76
Liu 2018 955 82 30

82.29 77 43
8434 747 &2
844 108
728 6.1 12
785 75 1

Luo 2013¢1)
Luo 2013(2)
Maddison 2011
Meng 2022(1)
Meng 2022(2)

Migueles 2023 9185 375 47
Mohammadi 2019 801 a6 10
Morteiro 2015(1) 8552 608 1%
Monteiro 2015(2) 9352 755 14
Park 2007 819 66 19
Raciltt) 2016(1) a1 8 17T
Racil{t} 2016(2) il 4 16
Ratil(z) 201 6(1) 90 6 13
Raeil(2) 201 5(2) 90 4 26
Racil 2013(1) 903 &7 M
Racil 2013(2) 91 46 M
Ratil 2024(1) 9012 39 12
Racil 2024(2) 92 48 12
Regaieg 2013 798 62 14
Salus(1) 2022 953 898 14
Se0 2019 9532 068 76
Shalitin 2009 787 141 58
Shu 2023(1) 88 69 16
Shu 2023(3) 80 47 15

Sigal 2014(1)
Sigal 2014(2)
Sigal 2014(3)

938 1126 75
867 1148 &
928 1126 75

Soin 2017 845 313 20
Staiano 2017 1078 2182 0
Suarez Villadat 2020 1534 018 15
Suarez-villadat 2023 7329 793 4
Suh 2011 819 85 25
Tan 2010 97130
Toulabi 2012 9523 85 76
Vasconcellos 2016 905 89 10
Wong 2018 8315 194 15
3anbo 2011 818 85 25
Xinhui 2016 9301 562 14
Vangin 2017 8332 714 35
YU 2020 84 101 99
Yuanyuan 2019(1) 7056 335 10
Yuamuan 2019(2) 7892 338 10
Vuanyuan 2019(3) 7314 334 9
Zhihui 2017 8038 1245 40
Subtotal (95% CI) 2536

Control
SD Total Weight IV, Random, 95% Cl

Mean

701
959
8589
101.96
66.93
7274
TBS
TES
a0
a0
ey
e
1058
1
96.9
1042
89.34
858

6.7
8.2
82
1538
10.85
924
608
5.08

=0.30) F=13%

102
102
101
101
101
101
932
9332
932
3.5
67.02
882
847
847
a0.48
78
7r
wr
92.99
96.38
TTE
916
916
916
108
109
69.47
854
a3.87
107.64
a7
1001

91.2
843
ar’r
26.9

82.78
8278
100.5
100.5
110,53
110.53
101.38
942
6927
1008
95.37
as.07
as
249
849
a3.02
kil
95,52
95.53
85

94

94

492
528
928

9483
9483
786
1039
9367
733
829
829
949
848
949
86.3
1082
paliv}
TATT
821
ar
100.4
101.9
882
821
101.39
88132
851
a2
81.22
81.32
0121

36

40
1907

Heterogeneity. Tau®= 6.54; Chi*= 284,98, df=91 (P = 0.00001), I*= 6%

Testfor overall effect Z= 8.01 {P < 0.00001)

Total (95% Cly 3163

2279

Heterogeneity. Tau® = 5.91; Chi= 306.04, df=109 (P < 0.00001}; F= 64%

Testfor overall effect Z

45 (P <0.00001)

Testfor subaroun differences: Chi*= 219 df=1(P=014) F=543%

1.0%
0.4%
045%
0.7%
11%
1.3%
1.3%
1.3%
0.4%
5%
0.8%
0.5%
0.8%
6%
0.8%
1.0%
16%
1.2%
15.7%

0.3%
0.3%
06%
0.5%
0.5%
6%
0.3%
0.3%
0.3%
1.3%
1.2%
1.6%
0.4%
045%
1.7%
1.4%
1.6%
6%
1.0%
0.4%
0.4a%
0.2%
0.3%
0.3%
045%
0.5%
0.4%
0.a%
1.8%
0.9%
1.9%
5%
6%
1.0%
0.9%
1.8%
06%
1.3%
0.5%
045%
0.3%
0.4%
0.3%
0.3%
1.0%
1.0%
1.4%
08%

Mean Difference

5.10[0.37,9.83]
-4.40[13.10,4.30]
-2.50110.28, 5.28]
-1.45[-8.04,5.14)
-6.16 19.49,-0.83]
124 [4.73,2.28)
-0.50 [-2.90, 2.80)
-1.30 [-4.68, 2.08)
-0.37 [10.03,9.29]
-0.84 [-9.25,7.57)
-2.80[-2.29, 2.69)
-0.70[-8.33,6.93)
-330[9.27, 2.67)
-4.00[11.07,3.07]
-5.40[11.17,0.37)
0.70 [-367,5.27]
-4.04 16.05,-2.03]
-1.80 [5.73,1.93]
199 -3.17,.0.81]

1.00 [9.68, 11.66]
-4.00 [14.58, 6.58]
0.00(-7.26,7.26]
1.00[-6.59, 8.59]
1.00 [6.59, 8.59]
0.00 [-7.26, 7.26]
033[10.31,10.97]
-0.88 [11.55,9.79]
1.38[9.39,12.15]
-2.00 537, 1.37)
1.68 [-2.00,5.36]
-4.70-6.89,-2.51]
-0.50 [-0.96, 8.96]
3.90 [4.56, 12.36]
-0.90-2.53,0.73)
1.10[-1.99,4.19]
-0.80 [-2.86, 1.26]
-2.80 14.97,-0.83]
-370[8.41,1.01)
-0.21(10.23,9.01]
017 [4.69,5.03]
-15.70 1:30.44,-0.98]
-5.50 [16.22,5.2]
-310[14.10,7.90]
-3.00 [10.58, 4.58]
-7.00(16.41,1.41]
118 [10.18,7.87]
-27017.63,2.23)
-7.56 18.04,-6.08]
-15.16 120.55,-9.81]
-1.90 F2.70,-1.10]
-16.101-24.35,-7.05]
-0.80[-2.97,1.37)
-1.60[6.17,2.87)
230[-257,7.17)
-2.20 13.50,-0.80]
-230[9.27, 4.67)
-260 [6.13,0.93]
-4.50 (12,69, 3.69]
3B E11.11,4.79]
280[8.39,13.99)
-2.60[11.95,6.75]
-6.42[16.75,3.91]
3.06[7.37,13.47)
-6.38 112.86,-3.90]
-4.50 £9.00,-0.00]
-2.84 }5.72,-0.16]
-5.30[10.98, 0.38]

1.4% -13.08 F16.10,-10.08]
1.3% -13.73 }17.08,-10.38]

1.4%
06%
06%
1.8%
0%
0.5%
0.4%
1.2%
11%
1.2%
1.4%
1.5%
049%
1%
11%
1.0%
0.8%
0.3%
0.8%
0.a%
0.0%
1.1%
0.9%
0.a%
0.9%
1.5%
0.2%
08%
1.0%
0.9%
1.2%
1.6%
0.3%
16%
0.4a%
14%
1.3%
1.4%
11%
1%
1.2%
0a%
84.3%

100.0%

-3.60 16.37,-0.83]
-8.10(12.62,0.67]
-6.40[13.33,0.53]
-1.17 [2.70,0.36]
5.10[2.02,12.22)
-10.00 [18.65,-1.35]
-2.00[11.08, 7.08]
-310[6.91,0.71]
-300E711,1.11)
-3.00 [-6.55, 0.55)
-200[5.14,1.14]
-2.00 [-4.41,0.41)
-2E0[7.44,2.44)
-1.80[5.82,2.22)
-4.7119.08,-0.34]
-283[7.25,1.50)
1.20(4.31,8.71]
-760(16.12,2.97)
265[-291,821]
-0.60 [-5.57, 4.67)
310[1.84,8.04]
-290(7.22,1.42)
-1.30 [6.42, 3.82)
1.80[-3.32,692)
-210[7.15,2.95)
-1.80 [-4.19,0.59]
-0.40 [14.53,13.73]
-6.18112.01,-0.38]
-1.48[6.11,3.15)
-0.20 [5.59,5.19]
-270 1634, 0.94]
-4.17 16.82,-1.57]
-11.4023.29,0.49]
-4.70-6.89,-2.51]
-0.20 [-5.59, 5.19]
-8.38 11243, -4.23]
-4.80 F8.13,-1.47]
-1.10[-3.50,1.30)
1,66 [-5.84, 2.52)
-2.30[-6.49, 1.89)
-8.08 11,87, -4.29]
11,83 [17.74,-5.97]
-3.041-3.79, -2.30]

-2.86 [-3.52,-2.20]

Mean Difference
IV, Randoi

*

m, 95% C1

Favours [experimental]

Favours [control]
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Figure S3.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control Mean Difference
Study or Subarouy Mean  SD Total Mean  SD Tot V. Random, 95
2.5.1 <150 minutes per week

Abassi 2022(1) 1M 851 13 101 693 B DA% 0.0017.26, 7.26)
Abassi 2022(2) 102 843 13 101 699 6 0.5% 1.00[-6.58, 8.50]
Ahassi 2023(1) 102 943 13 101 6893 B D5% 1.00 1658, 8.59)
Ahassi 2023(2) 1M 851 13 101 693 B DA% 0.00[-7.26, 7.26]
Bensan 2008 752 118 3 704 6T 36 1.0% 510037, 9.83)
Boer 2014(1) 915 130 17 953 B2 7 04%  -440[1340,430)
Boer 2014(2) 934 8b 15 959 &2 7 D&%  -250[10.28, 538
Boff 2020 10051 1117 34 10196 1538 31 OF%  -1.4500.04,514)
Chuensiri 2018(1) 842 895 11 847 895 5 04%  -0.509.95 6.98]
Chuensiri 2018(2) 286 801 18 247 B8O 6 0.5% 3.00[-4.56,12.36]
Dennis 2013(1) 768 373 34 777 382 21 16% 080286 1.28]
Espinoza-Silva 2019(1) 6177 812 B9 0683 1085 30 14%  -515[9.4,-083
Espinoza-Silva 2019(2) TIE 971 141 7274 924 34 13%  -124[473, 229
Faria 2020(1) 76 497 24 765 508 13 13%  -0.50[3.90,2.90]
Faria 2020(2) 752 608 26 765 G08 13 13%  -130[468 208
Farpour-lambert2018(1)  79.63 1255 19 80 12 8 04%  -0.37(10.03 829
Farpour-lambert 2019¢2)  79.16 1081 28 80 12 10 05%  -084[9.25 757
Harder-Lauridsen 2014 759 893 18 787 783 17 08% 2801829269
Hay 2016(1) 106 88 32 103 15 18 05%  -3.00[1056, 4.56)
Hay 2016(2) 02 15 3 108 15 18 05%  -T.00[15.41,147]
Lamhrick 2016 709 &7 15 T8 119 14 05%  -070(833,69
Lingling 2021 897 7 20 942 75 20 1.0%  -450(9.00,-0.00)
Ligun 2014 6633 G.21 76 6927 8203 ar 1.4% -284[672,-0.16]
Laftano-Prado 2022 1026 127 37 1089 135 37 08%  -330(927,267)
Meng 2022(1) 788 61 12 849 72 B 0%  -6.10[1282,062)
Meng 2022(2) 786 75 11 848 72 T 0%  -6ADF1333,0.53
Pena 2022 107 1778 79 111 1848 38 0B%  -400(11.07, 307
Plavsic 2030 @15 7B 23 968 114 22 DE%  -540[M147,037)
Racil(1) 2018(1) o 6 17 @ 4T 1A% -300F741,147)
Racil(1) 2016(2) Ell 4 16 9 4 7 12%  -300(655055
Racil(2) 2016(1) a0 [ a2 3 3 14% -2001514,1.14]
Racil(2) 2016(2) 90 4 26 92 3 10 15% 200 441,041
Racil 2013(1) @03 BT 41 928 3T B D9%  -250(7.44,244)
Racil 2013(2) o1 4B 11 928 3T 6 1A% -1.80[582,2.27
Racil 2024(1) 9012 39 12 9483 43 5 1A% -47109.00,-0.34]
Racil 2024(2) 01 46 12 G483 43 6 1.0% 283725 1.50)
Salus(1) 2022 963 898 14 1039 1796 14 03%  -TAD[1812,282)
Shu 2023(1) 8 B9 16 823 52 8 09% 3101184, 8.04]
Shu 2023(2) 80 47 1§ 828 62 8 1A% -290(732,147
Sigal 2014(1) 936 1126 75 948 1133 25 08% 130642 382
Sigal 2014(2) 97 1148 78 948 1133 25 D% 1.80 332, 6.82]
Tionna 2009 1048 TE 20 1042 75 22 1.0% 0701387, 5.27)
Zehsaz 2017 839 49 16 858 61 16 12%  -1.90}573,1.93
Subtotal (95% C1) 1238 744 37A%  4.83[252,-143]
Heterogeneity: Tau® = 0.00; ChiF = 36.26, df= 42 (P = 0.72)

Testfor overall effect: Z= 514 (P < 0.00001)

2.5.2 150 minutes per week

hassi 1020(1) 103 BE4 & 102 883 4 03%  1.00[9.68 1168
Ahassl 2020(2) 99 859 8 102 993 4 03%  -400F14.58, 6.50]
Ahmadi 20201) 9353 1281 28 992 1455 9 03%  033-1031,10.97]
Ahmadi 2020(2) 9232 133 28 932 1456 E) 0.3% -0.88[-11.65,0.79]
Ahmadi 202063) 9458 139 29 932 1456 9 03%  138(939,1215
Barbeau 2007 679 113 118 6a8 125 83 13%  -200F537,1.37)
Bezena 2023 887 735 20 6702 414 21 12% 1.68 12.00, 5.36]
Bharath 2018 835 224 20 882 447 20 16%  -470(6.89,-251]
CROKER 2012 BO63 328 33 8048 331 30 1F%  -000[253,073
Davis 2020 791 938 90 T8 1134 85 1.4% 1101198, 4.19)
Dennis 2013(2) 748 38 36 777 382 21 16%  -290(497,-083)
Dun 2020 8929 746 18 9299 F14 19 10%  -370F8A1,1.01)
Elmahgoub 2009 9618 1782 15 9639 862 15 04%  -0.21[1023,981)
Gun 2015 FITF 724 13 7TH 682 12 0.9% 047 468, 5.09]
Hamila 2018(1) 789 17 7 916 86 2 02% -1670[30.44,-0.98]
Harnila 2018(2) 881 65 8 916 86 3 03%  -550(163252]
Hamila 2018(3) B85 T4 g 91.6 86 3 0.3% -310[-14.10, 7.80]
Heitariangour 2023 6829 1296 15 6947 1218 15 04%  -1.18[10.8,7.82)
Jain 2023 857 115 41 834 93 28 09%  -270(763,233)
Jian 2014 TEI 348 44 8387 382 44 18%  -75019.04,-6.08)
Jianjun 2012 9246 836 20 10764 776 15 09% -1518[2055-9.81)
Kai 2024 #5108 20 &7 16 24 19%  -180[270,-1.10]
Ke 2024 81 104 10 1004 B3 10 05% -16.10F24.35,-7.85]
Kelishadi 2008 602 538 45 61 523 47 16%  -080(297,1.37)
Kim 2007 BOE 748 14 91.2 416 12 1.0% -1.B0[617,2.87]
Kirn 2011 871 658 12 848 506 10 09% 230F257,7.17)
Kirm 2020 855 17 24 877 16 24 18%  -220[340,-080)
Kim 2022 292 75 13 965 104 13 06%  -2300927 467
Larsen 2016 794 BB 41 22 B8 43 13%  -260(613,083
Lee 2010(1) 7RI 072 20 8179 407 8 05%  -4.60[1268, 360
Lee 2010(2 FAE3 773 16 8279 107 8 08%  -31B[1111,479
Lee 2012(1 1033 1228 15 1005 1081 5 03%  280[839,1389
Lee 2012(3) 979 8 16 1005 1081 6 04%  -Z60F11.956.75]
Lee 201301 10441 1087 14 11053 B76 4 03%  -6A2[16.75 381
Lee 2013(3 11358 1126 14 11053 BI6 4 03%  305[7.37,1547)
Liangmei 2015 93 581 12 10138 658 12 1.0%  -B.38[1286,-3.90)
Liu 2018 955 B2 30 1008 114 20 08%  -530[1098,038
Luo 2013(1) 8229 T 43 08637 581 34 1.4% -13.08[16.10,-10.06]
Luo 2013(2) 8434 747 52 9807 B4 38 1.3% -1373(17.08,-10.39
Maddison 2011 844 108 115 88 107 116 14%  -3B0[637,-083)
Migueles 2023 9185 375 47 9302 374 45 18%  -1ATE270,0.36)
Mohammadi 2019 801 96 10 75 G310 0% 51002021222
Monteiro 201 5(1) 8552 608 18 9551 118 B 05% -10.00 }1865,-1.35
Monteire 2015(2) 9352 755 14 9552 118 8 04%  -200(11.08,7.09]
Park 2007 819 BB 19 85 A6 21 12%  -310F881,071)
Regaieg 2013 79.8 6.2 14 78.6 86 14 0.8% 1.20[431,671]
Seo 2019 9632 968 26 8367 1387 44 08% 265612491, 821)
Shalitin 2008 787 141 55 793 144 55 D9%  -0B0F5AT, 4.67)
Sigal 2014(3) 928 1126 75 949 1133 26 09%  -210[7.15 295
Son 2017 845 313 20 863 447 20 15%  -1.80F419,059
Staiano 2017 078 2182 20 1083 1280 1B 02% 04014531373
Suarez Villadal 2020 1539 918 15 2152 985 30 08%  -B.18[12.01,-0.35
SuarezVilladat 2023 7329 793 24 7477 BB1 25 10%  -14B[B11,315
Sun 2011 8.9 85 25 821 89 17 09%  -0.20(548,619)
Tan 2010 7972 30 817 72 30 12%  -270[6.34,0.84)
Toulahi 2012 9633 85 76 1004 B89 7B 15% 447 ph#2,-1.51)
vasconcellos 2016 905 89 10 1019 17 10 03% -11.40[23.29,049)
Wong 2018 835 194 15 882 387 15 16%  -470(6.89,-251)
Xianbo 2011 1.8 ) pia) 821 8a 7 0.9% -0.20[-5.68,6.19]
¥inhui 2016 9301 562 14 10139 559 14 1%  -8.33[1253,-423)
Yangin 2017 8332 714 35 8812 B85 33 13%  -480[813,-1.47)
Yu2020 81 104 98 861 68 72 1.5%  -1.10[340,1.30)
Yuanyuan 2019(1y 7956 335 10 8122 321 3 1A% -166[5.84,257]
Yuanyuan 2019 (2 TEA2 336 10 8122 3 3 1A% -130[548,1.89)
Yuanyuan 2019(3) 714324 9 8122 321 4 12%  -BOBFI187,-429)
Zehsaz 2018 853 31 16 B934 27 16 16%  -4D4FB05-201
Zhihui 2017 B89.38 1245 40 10121 1443 40 08% -11.83[17.74,-6.82]
Subtotal (95% CIy 1925 1565 62.9%  -3.43[4.34,-252]
Heterogeneity: Tau®= 7.76; Chi*= 260.58, df= 66 (P < 0.00001); = 75%

Testor overall eflect: Z=7.37 (P = 0.00001)

Total (95% CI) 3163 1000%  -286[-352,-2.20]

Heterogeneity: Tau®= 5.91; Chi* = 308.04, df= 108 (P < 0.00001); F
Testfor overall effect: Z= 8.45 (P = 0.00001)
Testfor subaroun diferences: Chi= 7,51, d7= 1 (F = 0.006). F = 36.7%

Mean Difference
IV, Random, 95Y

ol

ELTET 10 20
Favours [experimental] Favours [control]
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Figure S3.6. Forest plot of subgroup analyses by

intervention duration

Stucy or Su

Experimental
SD_Tot

2.6.1 <12 weeks (total intervention duration)

Ahrnadi 2020(1)
Ahrradi 2020(2)
Anmadi 202003)
Benson 2008
Bezerra 2023
Elmahgouh 2009
Hamila 2018(1)
Hamila 2018(2)
Hamila 3018(3)
Kir 2007
Lambrick 2018
Larsen 2016

Lee 2010(1)

Lee 2010(2)
Liu2018

Luo 2013(1)

Luo 2013(2)
Mohammadi 2019
Racil 2024(1)
Ratil 2024(2)
Sun 2011

Tan 2010
Toulahi 2012
Xianho 2011
Zhihui 2017
Subtotal (95% CI)

Control
Me

28 832 1455 9
29 932 1455 9
29 932 1455 9
31 701 BT 36
20 6702 414 21
15 8639 862 1§
7 WME 86 2
8 WE 86 3
8 W 86 3
14 @2 416 12
15 716 118 14
51 82 88 43
20 8278 107 9
16 8x7a 107 @
30 1008 119 20
43 9537 681 34
52 9807 84 38
10 75 B3 10
12 048% 43§
12 9483 43 6
25 821 88 17
0 87 7202
76 1004 693 7
25 &2 &8 17
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Heterogeneity: Tau® = 25.05; Chi*= 115,31, df= 24 (F < 0.00001), 1*= 7%
Testfor overall effect Z=2.78 (P = 0.
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Heterogeneity: Tau® = 3.26; Chi*= 179.45, df = 84 (P < 0.00001); F = 53%
Testfor overall effect 7= 8.30 (P < 0.00001)

Total (95% CI)

3163 2279

Heterogeneity. Tau® = 5.91; Chi= 306.04, ¢r=109 (P <0.00001), F= 64%
Test for overall effect 7= 8.45 (P < 0.00001)
Testfor subaroun diferences: Chi®= 0.31. df= 1 (P = 0.58). IF= 0%
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Figure S3.7. Forest plot of subgroup analyses by region Figure S3.8. Forest plot of subgroup analyses by economic status
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2.8.1 Lower-middle-income countries
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Jianjun 2012 9246 8.36 20 10764 776 15 08% -1518[2055,-8.81] - Jain 2022 857 115 41 88.4 8.3 28 09% -270[7.63 2.23] ]
Kai 2024 251 08 20 BT 18 4 1.8% -1.80F2.70,-1.10] - Racil(1) 2016(1) a1 3 17 94 4 T 11% -300ETA1,1.01] ]
Ke 2024 B4 104 10 1001 83 10 05% -16.10[2435,-7.85] - Racil(1) 2016(2) 91 4 16 94 4 7 12% -3.00 [-6.55, 0.55] b
Kelishadi 2008 602 638 45 61 623 47 1.6% -0.80 [2.97,1.37] | Ratil(2) 2018(1) a0 B 23 92 3 a 1.4% -2.00[5.14,1.14] T
Kim 2007 896 748 14 91.2 416 12 1.0% -1.60 [6.17, 2.97] Racil(2) 2016(2) a0 4 26 92 3 10 15% -200[-4.41,0.41] -
Kim 2011 871 bS8 12 848 5.08 10 0.9% 2.30 [2.57,7.7] T Racil 2013(1) 0.3 BT 11 92.8 3z & 08% -250[T.44,2.44] I
Kim 2022 842 75 13 BES 104 13 0.6% -2.30 [9.27, 4.67] -1 Reacil 2013(7) a1 4.6 11 92.8 37 & 11% -180[-5.82,2.22] |
Lee 2010(1) 829 4r2 20 8273 107 E) 0.5% -4.50[-12.69, 369 ] Racil 2024(1) 8012 39 12 9483 43 a 1.1% -4.71[-9.08,-0.34] ]
Lee 2010(2) TA63  TT3 16 8278 107 9 0.5% -316[11.11,4.79] e Racil 2024(2) 9z 49 12 94383 4.3 [ 10% -2.83[T.25,1.59] ]
Liangmei 2015 83 561 12 10138 558 12 1.0% -8.38 [-12.86,-3.90] - Regaieg 2013 798 6.2 14 786 8.5 14 08% 120[4.31,6.71] -t
Lingling 2021 29.7 7 20 84.2 75 20 1.0% -4.50 [-9.00,-0.00) - Subtotal (95% Cl) 274 138 14.9% -2.21[-3.32,-1.09] +
Liqun 2014 6633 921 76 69.27 929 97 14%  -284[572,-0.16] — Heterogensity TauF= 0.00; Chi*= 843, df= 18 (P = 095, F
Liv201g 955 82 30 1008 111 20 0.8% -5.30-10.98,0.39] 1 Testfor overall efflect Z=3.88 (P =0.0001)
Luo 2013(1) 82.29 7 43 9537 581 kL 1.4% -13.08 F16.10,-10.06] -
Luo 2013(2) 8434 74T 52 98.07 84 a8 1.3% -1373F17.08,-10.38] — 2.8.2 Upper-middie-income countries
Meng 2022(1) 788 6.1 12 4.9 T2 & 0.6% -6.10[12.82,0.62] " Ahrnadi 2020(1) 9383 1291 28 932 14489 a 03% 0.33[10.31,1097]
Meng 2022(2) 785 75 " 84.9 72 7 0.6% -6.40[-13.33,053] ] Ahmadi 2020(2) 9232 133 29 93.2 1455 El 03% -0.88 [11.55,9.79] e —
Mohammadi 2018 201 98 10 7h 63 10 0.6% 510[1-2.02,12.23] I Ahmadi 2020(3) 9458 129 29 93.2 1455 a 03% 1.38 19.36,12.15] —
Park 2007 81.9 -1 19 84 56 21 1.2% -310 (691, 0.71] ] Bezerra 2023 687 735 20 6702 414 21 12% 1,68 [-2.00, 5.36]
Sen 2019 96,32 9.68 26 93.67 13.97 44 0.8% 2,69 [2.91,8.21] -1 Bof 2020 10051 1147 34 10186 1538 3 07% -1.45[-8.04,5.14]
Shalitin 2009 787 1441 55 793 141 45 0.9% -0.60 [5.87, 4.67] T Chuensiri 2018(1) B42 BSOS 11 B4F BA5 & 0.4% -0.50 [-5.96, 8.96]
Shu 2023(1) a8 B9 18 829 5.2 e 0.9% 210 [(1.84,8.04] Chuensin 2018(2) 886 891 15 847 BI95 & 05% 3.90 [-4.56, 12.36]
Shu 2023(2) 80 47 15 82.9 52 8 11% -280[7.22,1.42] Dutt 2020 89,29 740 18 0289 714 19 1.0% -370(8.41,1.01]
Son 2017 845 313 20 BE.3 447 20 1.5% -1.80 (418,059 Faria 2020(1) 76497 24 765 508 13 13% -0.50[-3.90, 2.90]
Sun 2011 219 B85 15 821 28 17 0.8% -0.20 [-5.58,5.19] Faria 2020(2) 752 508 26 785 508 12 13% -1.30[-4.68 2.08]
Tan 2010 79 72 30 8.7 72 30 1.2% -270[6.34,084] Guo 2015 ITIT 1 23 776 682 12 09% 017 [-4.69,5.03]
Toulabi 2012 96.23 94 76 1004 6.99 T8 1.5% -41T FB.E2,-1.82) Heidarianpour 2023 £8.29 1296 15 6947 1218 15 0.4% -1.18 (1018, 7.82]
Hianbo 2011 819 85 25 821 89 17 0.9% -0.20 [5.59, 5.19] Jian 2014 76.31 348 44 8387 362 44 18% -7.56 [-8.04,-6.08]
Hinhui 2016 9201 562 14 10139 559 14 11% -8.38[1253,-4.23] - Jianjun 2012 9246 8.36 20 10764 776 15 09% -1518[2055-9.81]
Yangin 2017 8332 T4 35 8812 B85 33 1.3% -4B0[F813,-1.47] I Kai 2024 851 ne 20 27 1.8 24 19% -1.90F2.70,-1.10]
Yuz020 84 101 99 851 58 T2 15% -1.10(3.50,1.300 -1 Ke 2024 84 104 10 1004 8.3 10 05% -16.10[-24.35-7.85]
Yuanyuan 2019(1) TA.56 335 10 8122 31 3 11% -1.66 [-5.84, 2.52] Kelishadi 2008 802 538 45 61 523 47 16% -0.80[2.97,1.37]
Yuarnyuan 2019(2) 7882 336 10 8122 3N ) 1.1% -2.30 [6.49,1.89] Liangrmei 2015 93 561 12 10138 548 12 10% -8.38 [-12.86,-3.90]
Yuanyuan 2019(3) Tr4 334 8 8122 31 4 1.2% -B.0B[11.87,-4.28] Lingling 2021 89.7 T 20 94.2 75 20 10% -4.50[-8.00,-0.00]
Zehsaz 2016 853 31 16 89.34 27 16 1.6% -4.04 [6.05,-2.03] Ligun 2014 B6.33 9.1 T BO27 929 a7 1.4% -284[-572,-0.16]
Zehsaz 2017 239 49 18 85.8 B.1 16 1.2% -1.90(5.73,1.93] Liuz018 955 82 30 1008 114 20 0.8% -5.30 [-10.98,0.38]
Zhihui 2017 89.38 1245 40 10121 1443 40 08% -1183[1774,-5982] — Lofrano-Prado 2022 1026 127 371069 138 3T 0.8% -3.30[9.27, 2.67]
Subtotal (95% Cly 1227 44.9% -3.74[-4.96,-2.51] * Luo 2013(1) 82.29 77 43 9537 581 34 14% -13.08[16.10,-10.06] -
Heterogeneity: Tau®= 11.44; Chi*= 220.51, df= 45 (P = 0.00001); Luo 20132y 8434 74T 82 9807 8.4 L 1.3% -1373[17.08,-10.28) -
Testfor overall effect Z=5.98 (P < 0.00001) Meng 2022(1) 788 B.1 12 84.9 7.2 & 06% -6.10 [-12.82, 0.62]
Meng 2022(2) 78S 75 11 84.9 7.2 T 06% -6.40 [13.33,0.53]
2.7.2 Europe Mohammadi 2018 804 a6 10 75 6.3 10 06% 510 [F2.02,12.22) T
Boerz014(1) .5 131 17 85.9 22 7 0.4% -4.40[13.10, 430 D Manteiro 2015(1) 8552 608 18 9552 118 e 05% -10.00[18.65,-1.35]
Boer2014(2) 93.4 98 15 95.9 82 7 05% -2.50[-10.28,5.28) D Monteiro 2019(2) 9382 7.9 14 05462 11.8 g 0.4% -2.00 [11.0%,7.08] - 1
CROKER 2012 g9.58 228 33 904 3 20 1.7% -0.90 [2.53,0.73] | Plavsic 2020 915 78 22 969 11.4 22 08% -5.40 [11.17,0.37] I
Elmahgoub 2009 96.18 17.82 15 96.39 862 15 0.4% -0.21 [-10.23,98.81] Shu 2023(1) o6 6.9 16 829 8.2 e 09% 301,84, 8.04] T
Farpour-Lambert 2019(1) 79.63 1255 19 80 12 E) 0.4% -0.37-10.03,8.29 Shu 2023(2) 80 47 15 829 52 e 11% -2890[-7.22,1.42] I
Farpour-Lambert 2018(2) 7916 1061 28 D 12 10 0.5% -0.84 [8.25,7.57] Sun 2011 819 85 25 821 8.9 17 08% -020[-559,5.19] -1
Hardet-Lauridsen 2014 759 893 18 787 763 17 0.8% -280[8.29,269 Tan 2010 4 T2 30 817 7.2 30 1.2% -270[-6.34, 0.94] I
Lambrick 2016 709 87 18 716 119 14 0.5% -0.70 [8.33,6.93] Toulabi 2012 96.23 95 76 1004 699 76 15% -417 [6.82,-152] -
Larsen 2016 79.4 88 51 82 88 43 1.3% -2B0 (613,083 Vasconcellog 2016 805 29 10 1019 17 10 0.3%  -11.40 [23.29,0.49] I
Migueles 2023 91.85 278 47 9302 374 45 1.8% -117 (2,70, 0.36] | Hianbo 2011 819 85 25 821 8.9 17 09% -0.20[-5.59,5.19] b
Plavsic 2020 s 78 22 969 114 22 0.8% -5.40[1117,0.37] ] Hinhui 2016 93.01 582 14 10139 559 14 11% -2.38[12.52,-4.23] -
Salus(1) 2022 983 898 14 1039 17.96 14 0.3% -7.60[1812,282 - ] Yangin 2017 8332 714 35 8812 685 33 13% -4 80[-8.13,-1.47) —
Suarez-illadat 2020 1534 418 15 2152 985 30 0.8% -6.18[-12.01,-0.35] — Yuz020 84 101 ag 85.1 58 72 15% -1.10[-3.50,1.30] T
Suarez-villadat 2023 7329 793 24 7477 861 25 1.0% -1.48 (611,315 -1 Yuanyuan 201901 78.56 335 10 8122 3 3 11% -166[-5.84, 2.52] 7
Tjonna 2008 1048 76 20 1042 75 22 1.0% 070 [3.87,6.27] - Yuanyuan 2019(2) 7892 336 10 8122 3 3 1.1% -230[-6.49,1.89] I
Subtotal (95% Cly 353 310 122% -1.48 [-2.41,-0.55] 4 Yuanyuan 2019(3) 7314 324 9 8122 33 4 12% -B.08[11.87,-4.29] -
Heterogeneity: Tau®= 0.00; Chi*=8.27, df= 14 (P = 0.87), *= 0% Zehsaz 2016 853 31 16 8934 27 16 16% -4.04 [-6.05,-2.03] -
Testfor overall effect Z= 312 (P=0.002) Zehsaz 2017 839 4.9 16 85.8 8.1 16 12% -1.90(572,1.93] -1
Zhihui 2017 B89.38 1245 40 10121 1443 40 08% -11.83F17.74,-5.92]
2.7.3 Africa Subtotal (95% Cl) 1214 988  44.1% -4.05 [-5.30, -2.79] *
Ahassi 2020(1) 103 884 8 102 893 4 0.3% 1.00[-9.68,11.68 -1 Heterogeneity: Tau®= 11.80; Chi*= 22318, df= 45 (P < 0.00001); F= 0%
Ahassi 2020(2) 88 259 8 102 883 4 0.3% -4.00-14.58,6.58) — Testfor overall effect Z=6.33 (P < 0.00001)
Ahassi 2022(1) 101 851 13 101 699 B 0.6% 0.00 [7.26, 7.26] -1
Abassi 2022(2) 102 943 13 101 6.99 3 0.5% 1.00 [6.59, 8.9 [ I 2.8.3 High-income countries
Ahassi 2023(1) 102 943 13 101 B.99 B 05% 1.00 [6.59, 8.59] I — Barbeau 2007 6749 113 118 B39 125 83 13% -200[5.37,1.37]
Abassi 2023(2) 101 251 13 101 6.99 [ 0.6% 0.00 [7.28, 7.26] -1 Benson 2003 75r 118 kil 701 6.7 36 1.0% 5.10(0.37,9.83]
Hamila 2018(1) 759 117 7 91.6 86 2 02% -1570[-30.44,-0.96] Bharath 2018 8358 224 20 882 447 20 16% -4.70[-6.89,-2.51]
Hamila 2018(2) 861 B5 8 91.6 86 ) 0.3% -5.501-16.22,5.22] — Boer2014(1) 8148 131 17 95.9 82 T 0.4% -4.40 [13.10, 4.30]
Hamila 2018(3) 285 74 8 1.6 &6 3 0.3% -3.101-14.10,7.80] — Boer2014(2) 934 9.6 15 95.9 8.2 T 05% -2.50 [10.28,5.28]
Racilf1) 2016(1) 91 B 17 94 4 7 11% -300 (71, 1.01] - T CROKER 2012 89.598 3.28 33 0043 3™ 20 1.7% -090[2.53 0.73]
Racil(1) 2016(2) a1 4 16 94 4 7 1.2% -3.00 [8.55, 0.9 ] Davis 2020 791 938 a0 78 11.34 84 14% 1.10[1.99,4.19]
Racilt2) 2016(1) a0 B 23 92 3 9 1.4% -2.00 [5.14,1.14] T Dennis 2013(1) TES 373 34 iTF 382 21 16% -0.80[-2.86,1.26]
Ratil(2) 2018(2) el 4 26 92 3 10 1.5% -2.00 [4.41,0.41] ] Dennis 2013(2) 48 39 36 777 382 il 16% -240[-4.97,-0.83]
Racil 2013(1) 90.3 B7 " 92.8 a7 B 0.9% -2.50 [-7.44,2.44] e Elmahgoub 2009 96.18 17.82 15 09639 B62 14 0.4% -0.21 [10.23,9.81]
Racil 2013(2) a1 48 " 92.8 ar B 11% -1.80 (582,222 /T Espinoza-Silva 2019(1) 6177 B12 63 GES3 1085 30 11% -516[-8.49,-0.83]
Reacil 2024{1) an1z 34 12 9483 43 5 11% -4.71 [9.08,-0.34 — Espinoza-Silva 2019(2) 7148 971 141 7274 0924 34 13% 1241473 229]
Racil 2024(2) 82 49 12 9483 43 ] 1.0% -283[7.25,1.59 ] Farpour-Lambert Z019(1) 79.63 1289 19 20 12 a 0.4% -0.37 [10.0%,9.29]
Regaieg 2013 79.8 -] 14 786 &5 14 0.8% 1.20 [4.31,6.71] 1T Farpour-Lambert 2019(2) 7916 10.61 28 80 12 10 05% -084[-9.25 7.57]
Subtotal (95% CIy 233 110 14.0% -2.18[-3.33,-1.04] * Harder-Lauridsen 2014 7549 893 18 787 7R3 17 0.8% -280[-8.29, 2.69]
Heterogeneity: Tau®= 0.00; Chi*=9.28, df=17 (P = 0.93), = 0% Hay 2016(1) 106 8.9 32 108 15 18 05% -3.00 [10.58, 4.58]
Test for overall effect Z=3.74 (P = 0.0002) Hay 2016(2) 102 15 a8 109 15 18 05% -7.00 F15.41,1.41]
Kim 2007 BIG 748 14 912 416 12 1.0% -1 B0[6.17,2.87]
2.7.4 North America Kim 2011 871 658 12 848 506 10 0.9% 230257, 717]
Barbeau 2007 679 113 118 69.9 125 83 1.3% -2.00 [5.37,1.37] T Kim 2020 855 T 4 877 1.8 24 138% -2.20[-3.50,-0.90]
Bharath 2018 835 134 20 BEZ 447 i) 1.6% -470[688,-2.51] - Kim 2022 842 75 13 865 104 13 06% -230[-9.27, 4.67]
Davis 2020 791 938 90 781134 a5 1.4% 110 [1.99, 4.19] Lambrick 2016 T0a 8r 15 716 119 14 05% -070[-8.33 6.93]
Dennis 2013(1) TES T3 34 7T 382 21 1.6% -0.80 [2.86,1.26] Larsen 2016 T4 8.6 a1 82 8.8 43 13% -2B0[-6.13, 0.83]
Dennis 2013(2) 748 39 36 777 382 21 1.68% -2.90 [497,-0.83] - Les 2010(1) 7829 872 20 8279 107 a 05% -4.50 [-12.69, 3.69]
Hay 2018(1) 108 89 32 109 18 18 0.5% -3.00(-10.58, 4.58] I Lee 2010(2) 7863 773 16 8279 107 a 05% S3AB 1111, 4.79]
Hay 2016(2) 102 15 38 109 15 18 05% -7.00[15.41,1.41] EE— Lee 20121 1033 1228 15 1005 1061 a 03% 2.80-8.39,13.99]
Kim 2020 855 27 24 877 1.8 24 1.8% -220F3.50,-0.80] - Lee 2012(Zy Il g 16 1008 10861 [ 0.4% -2.60 [11.95,6.75]
Lee 2012(1) 1033 1228 15 1005 10.61 5 0.3% 2.801-839,13.89] N E— Lee 2013(1 10411 1097 14 11053 876 4 03% -6.42 [16.75,3.91]
Lee 2012(2) 97.9 8 16 1005 10.61 ] 0.4% -2.60[11.95,6.75 N Lee 2013(2) 11358 11.26 14 11053 B76 4 03% 308 [7.37,13.47]
Lee 2013(1) 10411 10,97 14 11083 876 4 0.3% -6.42[-16.75, 3.91] - 1 Maddison 2011 844 108 115 88 107 116 14% -360[-6.37,-0.83]
Lee 2013(2) 11358 11.26 14 11053 876 4 0.3% 3.05[7.37,13.47] S E— Migueles 2023 91.88 375 47 9302 374 45 18% 117 270, 0.36]
Pena 2022 107 17.78 79 111 18.49 28 0.6% -4.0011.07,3.07] ] Park 2007 814 6.6 19 25 56 il 1.2% -310[-6.81,0.71]
Sigal 2014{1) 936 11.26 75 949 1133 25 0.9% -1.30 [6.432,382] Pena 2022 107 17.78 79 111 18.49 38 06% -4.00 [11.07,3.07]
Sigal 2014(2) 967 11.48 78 949 1133 25 0.9% 1.80 [3.32,6.82] -1 Salus(1) 2022 96,2 8.8 14 1039 1798 14 03% -T.B0[18.12,2.92]
Sigal 2014(3) 928 11.26 75 84.9 1133 6 0.9% =210 715,285 Sen 2019 96.32 9.68 26 9367 1397 44 08% 2B5[-291,8.21]
Staiano 2017 1078 21.82 20 108.2 2251 18 02% -D40[1453 1373 - 1 Shalitin 2009 TET 141 55 793 141 85 09% -0B0[-5.87, 4.67]
Wong 2018 835 1.84 15 B8.2 387 15 1.6% -470[688,-2.51] - Sigal 2014{1) 836 11.26 75 94.9 1133 25 0.8% -130[-6.42 3.82]
Subtotal (95% Cly 793 456 16.8% -2.33[-3.32,-1.33] ¢+ Sigal 2014(2) 967 11.48 78 949 1133 26 08% 180[3.32,6.92]
Heterogeneity: Tau™= 0.95, Chi"= 22.76, df=17 (F=0.16); F= 26% Sigal 2014(3) 818 11.26 T8 949 1133 26 0.8% -240[-7.15, 2.95]
Testfor overall effect Z=4.59 (P = 0.00001) Son 2017 845 313 20 B6.3 447 20 15% -1.80[-4.19,0.59]
Staiano 2017 1078 21.82 20 1082 2251 12 0.2% -0.40(1453,13.73)
2.7.5 South America Suarez-Yilladat 2020 1534 918 15 1152 985 30 08% -6.18 [12.01,-0.35]
Bezerra 2023 BBY 735 20 B7.02 414 bal 1.2% 1.68 [2.00, 5.36] Suarez-villadat 2023 7329 7493 24 T4T7  BE1 25 10% -1.48[611,3.15]
Boff 2020 10051 1147 34 10196 1538 kil 07% -1.45[8.04,514] Tjonna 2009 10449 T8 o 1042 75 27 1.0% 0.70[-3.87,5.27] I —
Duft 2020 89.29 746 18 9299 714 19 1.0% -370[8.41,1.01] Wong 2018 835 194 15 B88.2 387 14 16% -470[6.89,-2.51] -
Espinoza-Silva 2019(1) 6177 812 69 B6.93 10.89 30 11% -5.16[9.49,-0.83] Subtotal (95% Cl) 1675 1153 41.0% -1.92[-2.53,-1.30] L]
Espinoza-Silva 2019(2) TS A7 141 7274 924 34 1.3% -1.24 [4.73,2.25] Heterogeneity Tau®= 0.52, Chi*= 51.00, df= 44 (P=0.22); F=14%
Faria 202001} TE 497 24 TES  5.08 13 1.3% -0.50 [3.90, 2.900 Testfor overall effiect Z=6.11 (P = 0.00001)
Faria 2020(7) 752 4508 26 7ES 508 13 1.3% -1.30 [-4 68, 2.08]
Lofrano-Prado 2022 1026 127 37 1088 138 v 0.8% -330 [9.27, 267] Total (95% Cly 3163 2279 100.0% -2.86 [-3.52, -2.20] ‘
Monteiro 2015(1) 8552 6.0% 18 8552 118 8 05% -1000[1865,-1.35] Heterogeneity. Tau®= 5.81; Chi*= 306.04, df= 108 (P < 0.00001); 64% ~ ~ 10 Bl
Manteiro 2015(2) 9352 755 14 9552 118 8 0.4% -2.00(11.08,7.08 Testfor overall efflect Z=8.45 (P < 0.00001) o o
vasroncellos 2016 %05 89 10 1019 17 10 03% -11.40(23.29,0.49] Test for subarous diflerences: Ch*= 8.87. df= 2 (F = D.01%. F= 77.7% Favours [experimental Favours [coniol
Subtotal (95% Cly m 224 9.7% -2.08[-3.77,-0.39]

Heterogeneity. Tau®=1.95; Chi* = 13.34, df=10 (P = 0.21); F= 26%
Test for overall eflect 7= 2.41 (P = 0.02)

2.7.6 Oceania
Benson 2008 782 119 31 704 BT 3 1.0% 5.10[037,9.83] —
Maddison 2011 344 108 115 83 107 116 14%  -360[6.37,-083 —

Subtotal (95% CI) 146 152 2.4% 0.53[.7.98, 9.05] g

Heterogeneity. Tau™= 33.94; Chi*= 0.68, df=1 (F = 0.002);
Test for overall effect 7= 0.12 (P = 0.90)

=90%

Total (95% Cl) 3163 -2.86[-352,-2.20] +
Heterogeneity: Tau™= 5.91; Chi*= 306.04, tf = 109 (P < 0.00001)
Test for overall effect 7= 8.45 (P = 0.00001)

Testfor subaroun differences: Ghit= 881 tf=5 (P = 0.12). 1

20 -1 10 20
Favours [experimental] Favours [control]
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Figure S3.9. Forest plot of subgroup analyses by weight status

Experimental

Study or Subgrou D_Total
2.9.1 Overweight

Barbeau 2007 679 113 118
Bezerra 2023 687 735 20
Boer 3014(1) 915 131 17
Boer 2014(2) a3.4 9.6 15
Espinoza-Silva 2019(1) 6177 812 89
Faria 20201} FE o497 24
Faria 202002 752 608 26
Harder-Lauridsen 2014 759 883 18
Wohammadi 2019 801 88 10
Sun 2011 819 85 25
Subtotal (95% CI) 342

Heterogenefty: TaL®= 062 Chi= 10.04, df= 9 (P= 0.35) F=

Testfar overall effect 7= 1.50 P = 0.13)

2.9.2 Obesity
Bharath 2018 235 1M
Chuensiri 2018(1) 342 895
Chuensiri 2018(2) 386 891
Esninoza-Silva 2019(2) 715 471
Farpour-Lambent 201(1) 7963 1255
Farpour-Lambert 2018(2) 7916 1061
Jian 2014 B3I 348
Jianjun 2012 9246 636
Kai 2024 851 08
Ke 2024 84 104
Kelishadi 2008 602 538
Kim 2007 895 748
Kirm 3011 871 658
Kim 2020 365 27
Lambrick 2016 708 87
Lee 2010(1) 7829 472
Lee 2010(2) 7963 773
Lee 2012(1) 103.3 1228
Lee 2012(2) 979 8
Lee 2013(1) 10411 10.97
Lee 2013(2) 11358 11.26
Liangrmei 2015 93 561
Liu 2018 955 83
Lofrano-Prado 2022 1026 127
Luo 2013(1) 8229 77
Luo 2013(2) 8434 747
Meng 2023(1) 788 61
Meng 2022(2) 785 74
Monteira 2015¢1) 8552 6.08
Wonteiro 2015¢2) 9352 758
Park 2007 819 66
Pena 2022 107 17.78
Plavsic 2020 915 78

Racili1) 2016¢1)
Racili1) 2016(2)
Racili2) 2016¢1) @ 6
Racili2) 2016(2)
Racil 20131y k
Racil 2013(2) a1 46

Racil 20241y G012 39
Racil 2024(2) 9z 49
Regaiey 2013 798 62
Salusi1) 2022 953 6898
Seo 2019 9632 968
Shalitin 2009 787 141
Shu 2023(1) X
Shu 2023(2) 80 47
Son 2017 845 313
SuarezVilladat 2020 1534 918
Tan 2010 79 73
Toulabi 2012 9523 85
wasconcellos 2016 a5 89
Wiang 2018 335 104
Xinhui 2016 9301 662
angin 2017 8332 7.14
Yu 2020 84 10
Yuaryuan 2019(1) 7a56 335
Yuaryuan 2019(2) 7892 336
uaryuan 2019(3) [EXTREET
Zehsaz 2016 853 31
Zhihui 2017 89.38 1245
Subtotal (95% CI)

1549

Control
Mean __SD_Tot:

69.9
67.02
959
85.9
66.93
76.5
765
787
75
821

9367
793
829
829
86.3

2152
81.7

100.4

101.8
88.2

101.39

8812
85.1

8122

8122

8122

89.34

10121
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20
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13
17
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Heterogeneity. Tau®= 8.01; Chi*= 231.26, df= 60 (P = 0.00001), P = 74%

Testfor overall effect Z= 2.08 (P = 0.00001)

Total (95% CI)
Heterogeneity: Tau*=
Testfar overall effect Z=7.96 (P < 0.00001)

1891

71, ChF= 25091, df= 70 (P = 0.00007)

1355
2%

Testfar suboroun diferences: ChF=8.22. df= 1 (P = 0.002). F= 89.2%

1.9%
1.8%
07%
0.8%
1.8%
1.8%
1.9%
1.3%
0.9%
1.3%
14.0%

21%
0.68%
0.8%
18%
0.6%
0.8%
2.4%
1.3%
25%
0.8%
2.2%
1.5%
1.4%
24%
0.8%
0.8%
0.8%
0.5%
0.6%
0.6%
0.6%
1.5%
1.2%
1.2%
2.0%
1.8%
1.0%
1.0%
07%
07%
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1.0%
1.2%
1.6%
1.8%
1.9%
21%
14%
1.7%
1.8%
1.5%
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1.3%
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1.6%
2.2%
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1.8%
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2.2%
168%
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100.0%

Mean Difference
IV, Random, 95% CI
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-2.00 [-4.41,0.41]
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471 19.08,-0.34]
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Figure S3.10. Forest plot of subgroup analyses by sex

Experimental Control Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.10.1Boys
Chuensir 2018(1) 842 885 11 847 885 & 11% -0.50 [-9.96, 8.96]
Chuensir 2018(2) 886 881 15 847 885 6 12%  3.90[4.56,1238 —
Jianjun 2012 9246 836 20 10764 776 15 21% -1518[-2055-9.81]
Kim 2007 895 748 14 912 416 12 25% 160 [-6.17,2.97) —T
Kim 2011 87 688 12 848 506 10 13% 2300267, 747) I
Lee 20121 1033 1228 15 1005 1061 5 08%  280[8.35,13.99)
Lee 2012(2) 979 8 16 1005 1061 6 11%  -260[11.956.75 —
Lingling 2021 897 7 942 75 20 25%  -450(9.00,-0.00]
Luo 20132) 8434 747 52 9807 @84 38 30% -1373(17.08,-10.38 —_—
Meng 2022(1) 788 61 12 849 T2 6 17%  -610[28%062 T
Meng 2022(2) 785 75 11 848 72 7 16%  -640(13.33,053 [
salus(l) 2022 963 888 14 1039 17.96 14 09%  -760[18.12,297 —
Zehsaz 2016 853 31 16 8934 27 16 37%  -4.04[6.05-203 —
Zehsaz 2017 839 48 16 858 61 16 28% -1.90[-5.73,1.99] —
Subtotal (95% CI) 244 176 27.4%  -439].7.42,-1.35] -
Heterogeneity: Tau®= 23.00; Chi*=61.74, df= 13 (P < 0.00001); F= 79%
Testfor averall effect 7= 2.83 (P
2102 Girls
Ahassi 2020(1) 103 884 & 102 893 4 09%  1.00[0.68, 1163
Abassi 2020(2) 98 859 8 102 8893 4 089%  -400[14.58,658 —
Abassi 2022(1) 101 8BS 13 101 699 B 15% 0.00(7.26,7 26]
Abassi 2023(2) 102 943 13 101 699 B 1.4% 1.00[5.59, 8.59] —
Ahassi 2023(1) 102 843 13 101 B89 B 14% 1.00 (-6.59, 8.59) ]
Ahassi 2023(2) 101 BA 13 1M 689 B 1.5% 0.00(7.26, 7.26)
Barheau 2007 679 113 118 699 125 83 30% -2.00£5.37,1.37] —
Bharath 2018 835 224 20 882 447 20 36%  -4.70[6.89,-251] —_
Heidarianpour 2023 68.28 1296 15 6947 1218 15 11%  -118[F1018,7.82)
Jian2014 7631 343 44 2387 382 44 39%  -7.56[0.04,-60% -
Kai 2024 851 08 0 87 18 24 41%  -180[270,-140]
Kim 2020 855 27 24 877 18 24 389%  -22003.50,-080] —
Kirn 2022 842 75 13 865 104 13 16% -2.30[9.27, 467) —
Lee 2013(1) 10411 1097 14 11053 876 4 09%  -642[16.75,391] —
Lee 2013(2) 11358 1128 14 11053 876 4 08%  306[7.37,1347)
Liu 2018 955 82 30 1008 114 20 20%  -5.30[10.85,038
Luo 2013(1) 8228 77 43 9537 681 34 32% -13.08[16.10,-10.08] I
Mohaminadi 2019 801 96 10 75 B3 10 16%  510[202,1227 =
Park 2007 819 BB 19 85 56 21 28% 310[6.91,0.71] —
Playsic 2020 915 78 22 669 114 22 20%  -5A0F1147.037)
Racil(1) 2016(1) a1 617 o 47 7% S300FF.1, 141 T
Racil(1) 2016(2) a1 416 o 47 29% -3.00[6.55, 0.55] —
Ratil(2) 2016(1) @ 5 3@ @ 39 % 200[5.14,1.14] —T
Racil(2) 2016(2) @ 4 %/ @ 310 35% -2.00 [4.41,0.41] —
Racil 2013(1) a3 67 11 68 37 6 13% -250F7.44,2.44] —
Racil 2013(2) o1 4B 11 828 37 6 27% -1.80[5.82,2.22] —
Racil 2024(1) 9012 38 12 9483 43§ 28%  -4.71[0.08-0.34)
Ratil 2024(2) 92 48 12 9483 43 6 25% -2.83[7.25,1.59) ™
Son 2017 845 313 0 863 447 20 35% -1.80 [4.19,0.59) —
Staiano 2017 107.8 2182 20 1082 251 18 06%  -040[14.53,1373
Wiong 2018 835 184 15 882 387 15 36%  -470[6.89,-251) -
Subtotal (95% CI) 657 479 726%  -3.18[4.37,-2.00] *
Heterogeneity: Tau® = 5.66; Ghi*= 107.62, df= 30 (P < 0.00001); F= 72%
Test for averall effect 7= 5.26 (P < 0.00001)
Total (95% CI) 201 655 100.0%  -3.53[-4.66,-2.40] *
Heterogeneity: Taur= 7.99; Ghi== 176.81, df= 44 (P < 0.00001); = 75% o p

Testfar overall effect 7= 6.12 (P < 0.00001)
Testfor suboroun differences; Chif= 093, df=

Figure S3.11. Forest plot of subgroup analyses by metabolic status

Experimental
SD
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2.11.1 Metabolically heatthy obesity

Boer 2014(1) 915 131 17
Boer 2014(2) 934 88 18
Davis 2020 791 938 80
Faria 2020(1) 76 407 24
Faria 2020(3) 752 508 36
Harder-Lauridsen 2014 768 883 18
Kim 2007 898 7.48 14
Shalitin 2009 787 141 55

84 101 99

Yu 2020
Subtotal (95% CI)

1P=0470 F=0%

Control

Heterogeneity Tau®= 0.00; Chi*= 3.0&, df= 8 (P =043, 1*= 0%

Testfor averall effect: Z=1.33(P=0.18)

2.11.2 Metaholically unhealthy obesity
Bezena 2023 687 735 20
Kelishaci 2008 602 538 45
Lee 2010(1) 7829 972 20

Lee 2010(2) 7983 773 18
Luo 2013(1) 8229 77 43
Luo 2013(2) 8434 747 A2
Meng 2022(1) 788 61 132
Meng 2022(2) 785 75 11
Tjonna 2009 1049 76 30
Vasconcellos 2016 905 89 10

Subtotal (95% CI)
Heterogeneity. Tau®= 41.83; Chi*= 8816, df=
Testfor averall effect Z= 2.44 (P = 0.01)

Total (95% CI) 607

953 832 ToaTe
9549 82 T4l
78 1134 85 B.3%
TS 608 13 6.2%
765 508 13 6.3%
TaT  FB3 17 652%
1.2 416 12 57%
793 141 55 63%
26,1 6.8 72 B.6%
281 49.3%

6702 414 21 B1%
81 523 47 BT%
8279 10.7 9 39%
2270 107 9 40%
9537 581 34 64%
4507 84 38 6.2%
848 73 6 46%
a4a 72 7 45%
1042 75 22 56%
10148 17 10 26%
203 50.7%

9P < 0.00007); IF= 90%

484 100.0%

Heterogeneity: Tau?= 22.25; ChF= 11210, df= 18 {P < 0.00001); = 84%

Test for averall effect 7= 2.73 (P = 0.006)
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Figure S4. Forest plots of subgroup analyses for BF%o in children and adolescents with overweight or obesity

Figure S4.1. Forest plot of subgroup analyses by type of exercise  Figure S4.2. Forest plot of subgroup analyses by exercise intensity
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Figure S4.3. Forest plot of subgroup analyses by duration per session
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Figure S4.4. Forest plot of subgroup analyses by exercise

frequency
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Figure S4.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control
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Figure S4.6. Forest plot of subgroup analyses by

intervention duration
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Figure S4.7. Forest plot of subgroup analyses by region Figure S4.8. Forest plot of subgroup analyses by economic status
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Experimental Control
Study or Su Mean  SD Total Mean _SD Tot:
2.9.1 Overweight
Barbeau 2007 91 118 18 3 122 62
Boer 2014(1) w47 17 %77
Boer2014(2) 33 6.6 15 32 T T
Espinza-Giva2018(1) 1955 481 69 2278 615 30
Faria 2020¢1) 61 557 14 273 582 13
Faria 2020¢2) 65 82 26 273 582 13
Gulijianati 2022 3803 346 47 4198 387 46
Harder-Lauridsen 2014 340 698 18 378 778 18
Kelly 2004 454 664 10 453 758 10
Lapes 2016 435 46 17 46 B3 16
Mahammadi 2012 2306 1.4 10 275 1 10
Naczk 2021 237 419 11 268 347 M
Shaibi 2006 328 BO96 11307 464 1"
Silva 2012 W6 56 9 207 58 5
Sun 2011 30 48 25 3\B 51 17
2666 219 10 27.3 181 10
Subtotal (95% CIy 437 307

Heterogeneity. Tau®= 2.01; Chi*= 31.21, 07= 15 (F = 0.008); = 6%
Testfor overall efisct Z= 3.48 (P = 0.0008)

2.9.2 Obesity
Ben 2010 353 54 14 398 53 14
Bharath 2018 396 939 20 43 984 20
Bruyndonckx 2016 3757 939 27 5164 388 2
Can 2022 w1 78 M 4 75 20
Carrel 2008 28 B4 27 245 s8 23
Chae 2010 327 567 19 378 436 19
Chuensir 2015(1) 215 531 11 244 831 5
Chuensir 2018(2) 248 542 15 244 531 G
Dias 2018(1) 434 74 18 428 65 &
Dias 2018(2) 428 6 22 428 &5 B
Espinoza-Silva 2019(2) 2681 B8 141 2817 645 34
Farpour-Lambert 2008 411 897 22 432 TR 22

Farpourlambert 2019(1) 4022 86 19 44 52 4
Farpourlambert2018(2) 429 272 28 44 &2 10

Haiying 2023 358 516 20 398 615 20
Hongling 2012 71 46 3 33 8 3
Jianjun 2012 2724 808 20 4056 666 15
Julian 2022¢1) 18 36 19 377 36§
Julian 2023(2) 388 38 19 377 36 6
Jun 2008(1) 3408 381 33 WAL 46 3
Jun 2006(2) 3512 35 35 3547 479 32
Kai 2024 052 101 0 378 072 24
Ke 2024 289 55 10 351 54 10
Kirn 2007 203 374 14 203 65 12
Kim 2011 346 52 12 341 348 10
Kirm 2020 08 26 M 349 25 I
Lamhrick 2016 277 15 205 84 1
Lee 2013(1) 4614 337 14 5138 348 4
Lee 2013() 4080 A1 14 5138 348 4
Laftano-Pratio 2022 456 108 37 494 1T a7
Luo 2013(1) 3234 562 43 3808 397 34
Luo 2013(2) 2046 59 52 3592 524 38
McCormack 2014 43 393 10 41 a0t 8
heng 2023(1) 32 38 12 305 21 6
Meng 2022(2) 44 15 11 385 21 T
Meyer 2006 48 471 33 373 8s 3
Monteire 2015(1) 4312 374 18 4798 384 8
Monteiro 2015(2) 4521 453 14 4798 334 8
Moon 2004 329 68 34 36 6.2 28
Moslehi 2019(1) 3152 308 10 3176 249 5
Moslehi 2019(2) 851 203 10 3176 249 5
Waylor 2016 432 82 8 44 432 5
Nowicka 2009 466 5 19 472 45 13
Park 2007 e 46 18 448 36 21
Pena 2022 44 889 78 47 GA6 38
Pena 2013 427 443 4D 4B3 48 24
Plavsic 2020 18 81 2 44 319 22
Prado 2009 02 55 2 325 33 17
Prado 2010 304 652 18 328 436 16
Qinng 2015(1) 231 43 15 268 5§
Qiong 2015(2) 137 56 15 6% 5§
Qiong 2015(3) 24 37 15 289 5§
Racil(1) 2016(1) 3|4 15 17 393 07 7
Racil(1) 2016(2) 372 12 16 393 0T 7
Racil(2) 2016(1) #5 13 23 37 18 @
Racil(3) 2016(2) 8 37 1 37 a4 10
Racil 2013(1) 3 17 11 3/4 126
Racil 2013(2) 3|2 1 11 354 12 6
Racil 2024(1) 3641 1.6 12 376 23 &
Racil 2024(2) 3683 25 12 376 23 6
Regaieg 2013 B8 68 14 2805 &4 14
Salus(1) 2022 392 561 14 389 T 14
Savoye 2007 436 82 75 482 TAR 44
Savoye 2011 431 759 76 479 656 44
Se0 2012 3566 1913 10 3615 2071 10
Seo 2014 4nE2 462 26 4105 449 44
Shalitin 2008 376 1088 &5 383 1179 55
Shu 2023(1) 342 51 16 379 48 8
Shu 2023(2) 338 &7 15 379 49 8
Son 2017 04 72 20 3385 1078 20
SuarezVilladat 2020 2314 938 15 2818 8957 30
Tan 2018 |5 84 11 415 81 13
Tas 2023 4519 BAB 31 4405 BB 6
vasconcellos 2016 389 61 10 417 &1 10
Wong 2008 48 7 12 383 38 12
Wong 2018 306 813 15 434 852 16
Yackobovich-Gavan 2009 376 816 36 386 873 40
Yuanyuan 20191 2 3 10 48 2 3
Yuanyuan 2019(2) @@ 3 10 48z 3
Yuanyuan 201903 ¥ 2 9 4 2 4
Zehsaz 2016 84 38 1B 348 34 16
Zhihui 2017 3085 705 40 3287 4B1 40
Subtotal (95% Cly 1920 1357

Heterogeneity, Tau® = 4.65; Chi*= 343,97, df= 81 (P < 0.00001); F=78%
Testfor overall effect Z= 9.91 (P < 0.00001)

Total (95% CI) 2357 1664
Heterogeneity. Tau®= 4.27; Chi*= 38265, df= 87 (P < 0.00001); F= 75%
Testfor overall effect Z=10.38 (F < 0.00001)

Testfor subcroun differences: ChP= 3.08. df= 1 (P= 0.08). F= 67.4%
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Figure S4.9. Forest plot of subgroup analyses by weight status
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Experimental

Control Mean Difference

Study or Subgroup _Mean __SD_Total Mean

2.10.1 Boys
Chuensiri 2018(1) 215 531 11
Chuensiri 2018(2) 248 542 15
Cwethonic 2018(1) 3347 693 10
Cretkovit 2018() 3115 69 11

Ghorbanian 2013 27.43 13 15
Hongling 2012 1 46 30
dianjun 2012 2724 608 20
Kim 2007 93 374 14
Kim 2011 46 52 12
Lingling 2021 W1 4720
Luo 2013¢7) 2045 59 52
Meng 2022(1) #®2 39 12
Meng 2022(7) 44 15 M
Mosiehi 20191) 362 308 10
Moslehi 20197) 2851 203 10
Wobre 2017 %9 832 40
Qiong 2015(1) 231 43 15
Qiong 2015(2) 27 86 1§
Qiong 2015(3) 224 37 15
Salus(1) 2022 W2 861 14
Sehranz 2014 4 5 26
Se02012 3566 1903 10
Shaibi 2006 9268 B9 1
Tan 2018 @|s 84 1
Wong 2008 48 7 12
Zehsaz 2016 M4 39 16
Zehsaz 2017 3 74 16
Subtotal (95% Cl) 454

Heterogensity: Tau = 5.61; Chi*= 77.96, if =
Testfor overall effect Z= 419 (P < 0.0001)

2.10.2 Girls
Abassi 202001 333 241 8
Abassi 202002) T a4 8
Abassi 202201 24 342 13
Abassi 2022(2) 28 299 13
Abassi 202301 328 283 13
Abassi 2023(2) 21 342 13
Barbeau 2007 204 118 118
Bharath 2018 36 933 20
Kai 2024 3052 101 20
Kim 2020 we 26 24
Kim 2032 13 29 13
Les 2013(1) 4644 337 14
Lee 2013(2) 4089 41 14
Lopes 2016 435 46 17
Luo 2013¢1) 3234 557 43
Mohammadi 2018 2306 14 10
Park 2007 M6 46 13
Plavsic 2020 18 61 2
Raeil(l) 20156(1) W4 15 AT
Rasil(1) 2016:2) 72 12 16
Raeil(2) 20161) %5 13 23
Racil(2) 2016:2) |8 37 2%
Raeil 2013(1) 343 17 1
Racil 2013(2 ‘2 1M
Raeil 2024(1) 3841 16 12
Racil 2024(2 3593 25 12
Son 2017 ;04 72020
Staiann 2017 488 841 20
Wang 2018 306 813 15
Voussef 2015 382 688 14
Subtotal (95% CI)

Heterageneity: Tau® = 2.24; Chi*= 118.13, df= 28 (P < 0.00001};

Testfor overall effect: 7= 5.26 (F < 0.00001)

Total (95% CI) 1053

Heterogeneity: Tau®= 2.80; Chi*=199.11, df= 56 (P < 0.00001); F= 72%

Test for overall effect: Z= 7.5 (F < 0.00001}
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Figure S4.10. Forest plot of subgroup analyses by sex
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Testfar subaroun difierences: Chi*= 0.76. df= 1 (P = 0.38). F= 0%

Experimental

ol
Mean _ SD Total Mean  SD_Total Weight IV, Ra

Stuy or Subaro

2.11.1 Metabolically healthy obesity

Boer 2014(1) 304 717
Boer 2014(2) 313 66 15
Davis 2020 362 T4 90
Faria 2020(1) 261 557 24
Faia 2020(2) 265 582 26
Harder-Lauridsen 2014 340 688 18
Hangling 2012 274 a8 30
Kim 2007 293 374 19
Shalitin 2008 376 1093 55
Wiang 2008 348 712
Subtotal (95% CI) 301

Heterogeneity. Tau® = 0.00; Chi*= 5.35, df= 9
Testfor overall eflect Z=1.93 (P = 0.08)

2.11.2 Metabolically unhealthy obesity

Fapourlamhert 2008 411 6.97
Kelly 2004 454 BE4
Luo 201313 3224 682
Luo 2013(3) 046 59
Meng 2022(1) 3|2 39
Meng 2022(2) Ma 15
Savoye 2007 436 82
Savaye 2011 431 759
Tionna 2009 383 23
Vastoncellos 2016 389 61

Subtotal (95% CI)

Contre Mean Difference

3 7 7 13% 1601776458
37 7 13%  -0701687,547)

362 749 85 7.3%  0.00(216,216
273 582 13 44% 120507267
273 682 13 44% 080467307
370 TFE 18 33% 300783183
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Figure S4.11. Forest plot of subgroup analyses by metabolic status
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Figure S5. Forest plots of subgroup analyses for VOmax in children and adolescents with overweight or obesity
Figure S5.1. Forest plot of subgroup analyses by type of exercise  Figure S5.2. Forest plot of subgroup analyses by exercise intensity
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Figure S5.3. Forest plot of subgroup analyses by duration per session Figure S5.4. Forest plot of subgroup analyses by exercise
frequency
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Total (95% CI) 78 633 100.0%  283[2.7,3500 * Total (95% C1) 78 633 100.0%  283[2.17,350]
Heltogerely Tau= 165 GA" < | S057. =37 P < 00001 P=77% x + t 5 Heterogeneity: TauR= 2.65; Chi*= 160,57, df= 37 (P < 0.00001); F= 7% s p
est for overall effect 2= 8.32 (P < 0.00001) S ’ o Testfor averal effect 2= 8,32 (P < 0,00007) e .
Testfor subaroun dilerences: CIF=1.25. dr=1 (P = 0.26). F= 18.8% Favours [experimentall Favours fonfol Testfor subaroun difierences: Chi*= 0.46, df=1 (P=0.50). F= 0% Favours [experimental - Favours [confol

79



Figure S5.5. Forest plot of subgroup analyses by weekly exercise duration Figure S5.6. Forest plot of subgroup analyses by
intervention duration
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Figure S5.7. Forest plot of subgroup analyses by region Figure S5.8. Forest plot of subgroup analyses by economic status
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2.7.2 Europe Sun 2011 413 B2 25 393 43 17 22% 200118518 -
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Tjonna 2009 353 358 20 323 375 22 30%  3.00[0.76,5.22) o Canel 2005 45 6 27 325 6 23 24%  200[1.34,534 =
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Testfor overall effect: 7= 243 (P = 0.02) Farpour-Lambert 2009 383 406 22 353 B2T 22 22% 100[2.12,412) ]
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2.7.5 South America
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Figure S5.9. Forest plot of subgroup analyses by weight status
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Figure S5.10. Forest plot of subgroup analyses by sex
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Figure S6. Forest plots of subgroup analyses for VO;peak in children and adolescents with overweight or obesity
Figure S6.1. Forest plot of subgroup analyses by type of exercise  Figure S6.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Mean Difference Wean Difference Experimental Control Mean Difference Mean Difference
Study or Subaroup __Mean _SD_Total Mean _SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI Study or Subaroup __ Mean _SD Mean SD _Total Weight IV, Random, 95% 95%CI
2.1.1 Rerobic exercise 2.2.1 Moderate-to-low intensity
Alberga 2016(1y 334 606 75 MG B 35 6%  250[026,536 — Dais 2020 307 356 90 313 401 85 38%  DA0F0T4,1.54] T
Danvis 2020 317 356 90 M3 441 85 8%  0.40[074,154] Dias 2018(2) 936 63 25 322 589 13 18% 140265545 —
Dennis 2013(1) 279 641 34 355 648 31 2%  240[1.11,591] T Elmahgoub 2009 27 BAS 15 2731 4B 15 1.9% 031 [430,3.58 e
Dennis 2013(2) 203 73 36 355 648 31 20%  380[017,743 — Elnaggar 2021 3087 278 13 3745 184 14 33%  342[163,531] —
Dias 2018(2) 336 63 25 322 59 13 18%  1.40[285545] T Faria 2020(1) 384 45 24 363 458 13 24%  2100097,517) -
Elnaggar 2021 3087 278 13 2745 184 14 33%  342(163,521) — Hay 2016(1) 26 59 32 223 43 18 24%  270[032,473)
Hay 2016(1) 26 59 32 233 48 18 24%  270(032,572) — Heidarianpour 2023 4062 648 15 38.38 656 15 1.5%  224[242,690] 7
Kelly 2004 232 474 10 208 685 10 13% 23029275 — Kelly 2004 21 474 10 309 686 10 13%  2.300292,7.53) -
Lee 2012(1) 38 364 15 399 308 5 22%  8.10[4.83,11.37) — Lee 2012(1) 38 364 15 200 308 5 22%  BA0M8311.37)
Lee 2013(1) 3BET T8 14 2347 434 4 1A% 10.20[4.34,16.06) - Lee 2013(1) 3367 TEO 14 2347 434 4 11%  10.20[4.34 16.06]
Meng 2022(2) 456 21 11 426 29 T 8% :00[052,543 — Meng 2022(2) 456 21 11 426 289 7 28%  3.00[052 5.46) —_—
Murphy 2009 285 45 13 243 48 127 22% 5.20[1.82,8.48] - Murphy 2008 205 45 23 243 48 12 22% £.20[192,846)
Plavsic 2020 238 37 21 333 48 32 28% 060183313 T Praco 2009 31.3 458 21 26 454 17 25% £30[238,821]
Prado 2009 313 458 N 26 454 17 25% 5.30[239,8.21] - Prado 2010 303 424 18 26 485 15 24% 430124, 7.36)
Prado 2010 303 424 18 26 485 15 24% 430[124,7.35] - Racil 2013(2) 3|9 22 11 3BE 14 6 34% 030142202 T
Racll 2013(2) 388 22 11 386 14 6 34%  030[142,202 1 Won 2012 3273 266 10 3206 318 10 27%  067[190,324 T
Williams 2019 316 66 90 32 58 85 34%  0.40[129,209) I Subtotal (95% CI) 347 259 37.6%  291[1.66,4.15] >
oo 2012 3273 266 10 3206 318 10 27%  067(1.90,3.24) T Heterageneity Tauz= 3.90; ChPF = 48.57, df= 15 (P < 0.0001); FF= 69%
Youssef 2015 282 412 14 276 21 8 7% 060[196,31§ T a Testfor overall sffect: Z= 458 (P < 0.00001)
Subtotal (95% €1) 564 399 475%  2.61[1.58,365] >
Heterogeneity. Tau?=3.14; Chi*= 54.03, df= 18 (P < 0.0001); F= 67% 2.2.2 High intensity
Testfor overall effect 7= 4.95 (P < 0.00001) Alberga 20161} 334 BOB 75 309 B1 25 26% 2.50 [-0.26, 5.26] —
Alberga 2018(2) 39 618 7R WO 61 25 28%  0.00[278,276) -
2:1.2 Anaerobic exercise Alberga 2016(3) 322 52 76 W8 B4 28 27%  1.3001.32,3.92) I
Chuensiri 20181y 355 464 11 264 398 & 16% Q10651354 - Benson 2008 M4 68 20 424 76 34 Z0%  1.00[4.56 2.56) —_—
Chuensiri 2018(2) 308 387 15 264 388 6 1.9%  440[0D86,8.14 - Chuensiri 2018(1) 355 464 11 264 3.98 5 1.6%  910[4.66 1354
Dias 2018(1y 366 74 22 322 53 13 16%  4.40[006,8.68] — Chuensiri 2018(2) 308 387 15 264 3.98 6 1.9% 4400066514
Hay 2016(2) 66 4 38 23 48 1E 27 330(074,6.38) - Dennis 2013(1) 279 641 34 255 B48 21 21%  240[111,681] o
Larnbrick 2018 482 7.8 15 821 8 14 0% -20000.08 328 - | _ Dennis 2013(2) 283 72 36 255 648 21 20%  380[017,7.43
Meng 2023(1) 478 26 12 46 18 6 26%  530[23560 I Dias 2018(1) 36 T4 22 322 58 13 18%  4.40(0.08,8.86
RacilZ) 2016(1) 381 113 388 15 9 39% 040066, 1.46) e DUt 2020 37E6 618 18 3506 §5 19 1.9%  260[1.18,6.38 T
Racil(2) 2016(2) 394 18 26 38 15 10 38%  0.60[056,1.76 T Faria 202002) 39 47 26 363 458 13 24%  270[038.578
Ratil 2013(1) 387 18 11 36 14 6 35%  1.10[044,264 T Hay 201602) %6 4 38 233 48 18 27%  330[074 506 —_
Salusi1) 2022 33 449 14 28 486 14 2% 500[153,847) - Lambrick 2016 492 79 15 s21 8 14 10% -2.890(-9.08,3.28] e
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Figure S6.3. Forest plot of subgroup analyses by duration per session Figure S6.4. Forest plot of subgroup analyses by exercise
frequency
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Alberga 2016(1) 934 606 75 308 61 25 26%  250[0.26,526] — Benson 2008 414 B8 30 434 TH 34 20%  -1.00[4.56, 256
Alberga 2016(2) 308 618 78 308 61 26  26%  0.00[L7B, 276 — Faria 2020(1) 384 45 24 363 458 13 24%  210[0.87,517]
Alerga 2016(3) 322 62 75 308 &1 26 27%  130(1.32,392) T Faria 2030(2) 39 47 36 363 450 13 24%  2TD[038,578
Chuensin 2018(1) 355 484 11 264 3198 5 1.6%  9.10[466,13.54) — Lambrick 2016 492 79 15 §21 9 14 10% -2.00[0.08,3.28)
Chuensiri 2018(2) 303 387 15 264 388 6 1.8%  440[065,8.14) — Plavsic 2020 239 37 12 233 48 22 28%  0D[1.93313
Davis 2020 317 358 90 313 411 85 38%  040[-0.74,154 Subtotal (95% Cl) 116 96 105%  0.92[-0.65,2.48]
Dennis 2013(1) 279 641 34 255 648 21 21%  24001.11,591) T Heterogeneity: Tau®= 0.36; Chi*= 4,50, df=4 (P = 0.34; F=11%
Dennis 2013(2) 293 72 3 255 648 21 20%  380[0.17,7.43) —— Testfor overall effect Z=1.15 (P = 0.25)
Dias 3018¢1) 36 74 22 323 58 13 1.6%  440[0.06,8086) —
Dias 2018¢2) 336 B3 25 322 89 13 18%  140[266,545 T 2.4.2 =3 sessions per week
Elnaggar 2021 3087 278 13 2745 184 14 33%  342[163,521] — Alberga 2016(1) 334 608 75 308 61 25 26%  2.50[0.36,5.36) —
Faria 2020(2) 39 47 326 363 458 13 24%  270[0.38,579) — Alberga 2016(2) 308 618 78 308 61 25 26%  0.00[276, 278 —
Hay 2016(1) 26 68 32 133 48 18  24%  270[0.32,67) T Alberya 2016(3) 322 52 75 308 61 26 27%  1.30[1.32,392
Hay 2016(2) %6 4 39 233 48 1@ 27%  33000.74,596) — Chuensir 20181) 355 464 11 164 388 5 16%  GA0[66 1354
Kelly 2004 232 474 10 209 686 10 1.3%  230[292,7.52) T Chuensir 2018(2) 08 267 15 284 398 6 19%  440[0.66,8.14]
Lambrick 2016 491 74 15 521 8 14 1.0%  -2.60[4.08,3.28) —_—T Davis 2020 317 358 G0 313 411 85 3IB%  DA0F0T4, 154 —
Meng 2023(1) 478 25 17 426 28 6 26%  530(256,808 — Dennis 2013(1) 178 641 34 155 648 2 21%  240[111,591)
Meng 2022(2) 456 21 11 426 28 7 28%  3.00(052548) e Dennis 2013(2) 203 72 3% 255 648 21 20%  380[0.17,7.43
Murphy 2009 295 45 23 243 48 127 2%  520[192,848) —_— Dias 2018(1) 366 74 22 322 59 13 16%  4.40[0.06, 8.6
Plavsic 2020 38 37 22 233 48 27 28%  060[1.03,313) T Dias 2018(2) 336 B3 25 322 68 13 18%  1.40[2665.48) —_
Racil(2) 2016(1) 92 1 23 388 15 9 39%  040[065,1.48) Dutt 2020 3766 619 18 3506 55 19 19%  2.60[1.18,6.38)
Racil(2) 2016(2) 384 18 26 388 15 10 38%  060[0.56,1.76) T Elmahgoub 2009 27 615 15 3731 46 15 19%  -0.31[430,3.58) — T
Racil 2013(1) 87 18 11 386 14 6 35%  110[0.44,364] I Einaggar 2021 3087 278 13 2745 184 14 33%  343(1.63,6.21] -
Racil 2013(2) 385 22 11 386 14 6 34%  030[142,202) - Hay 2016(1) 26 68 32 233 48 18 24%  270[032,572) ——
Salusi(1) 2022 33 448 14 28 4895 14 21%  500[153,847) — Hay 2016(2) 66 4 3B 233 48 1B 27%  330[074, 586 —
Salus(Z) 2022 33 449 14 28 486 14 21%  500[1.53,847) - Heidarianpour 2023 4062 648 15 38.3¢ €55 15 15%  224[2.42,690] 1
Tas 3023 4083 723 31 4441 723 6 10%  -34B[060,28 e — Kelly 2004 232 474 10 209 695 10 13%  230(282,7.52) —
williams 2019 6 86 90 312 £ 85 4% 040(1.29,200) *7 Lee 2013(1) 38 364 15 268 308 5 22%  BAD[48311.37)
Subtotal (95% C1) 883 524 69.3%  212[139,2:36] Lee 2012(2) 38 599 16 208 308 B 19% B10[427,11.83)
Heterogeneity: Tau®= 1.92; Chi* = B6.30, df= 27 (P < 0.0001); F = 50% Lee 2013(1) 3367 769 14 2347 434 4 11% 10.20[434,16.06)
Testfor overall effect Z= 564 (F =< 0.00001) Lee 2013(2) 274 726 14 2347 434 4 1.1% 393[1.78,0.64] |

o Lopes 2016 352 24 17 321 45 16 28%  310[0.62,558) —
2.3.2 50 minutes per sess Meng 20231 478 26 12 426 28 B 26%  530[255 8.0
Benson 2008 414 68 29 424 76 34 20%  -1.00[4.56,256) I Meng 2022(2) 456 21 11 428 29 7To28% 3.00(0.52,5.48) -
Duft 2020 3766 618 18 3506 55 19 1.0%  260[1.18,6.35 T Murphy 2009 205 45 23 243 48 12 22%  52001.92,848
Elmahgoub 2009 27 BA6 15 2731 46 16 19%  -0.31[420,358 -1 Naylor 2016 64 99 B 274 604 5 0B% -1.00[0.67, 767
Faria 2020(1) 384 45 24 363 458 13 24%  210[097,517) T Prado 2009 313 458 21 26 454 17 25%  530(239,821)
Heidarianpour 2023 4062 648 15 3338 655 15 1.5%  224[243,690) —_— Prado 2010 303 424 18 26 465 15 24%  430[1.24 736
Lee 2012(1) 3 364 15 299 308 6§ 22%  810[03,1137) I Ratil2) 2016(1) 382 1 23 388 15 0 3%  0.40[0.66,1.48]
Lee 2012(2) 38 588 16 249 308 6 1.8%  810[4.27,11.83) Racil2) 2016(2) 384 18 26 388 15 10 38%  O0G0[0.56,1.76
Lee 2013(1) 3367 7BI 14 2347 434 4 11% 1020[434 160 e Racil 2013(1) 307 18 11 386 14 6 35%  110[0.44,264)
Lee 2013(2) 274 726 14 3347 434 4 11%  3.93[1.78, 864] ] Raeil 2013(2) 388 22 11 386 14 6 34%  0.30[1.42,201
Lopes 2018 382 24 17 321 45 16 28%  310[0.62,658) Salus(1) 2022 33 448 14 28 486 14 2% 500153847
Naylor 2016 k4 99 8 274 604 5 06%  -1.00[9.67,7.67] Salus(2) 2032 33 449 14 28 486 14 21% 5.00[1.53,8.47)
Prado 2009 33 458 2 26 454 17 15% 5.30(2.38,8.21] - Tasg 2023 4093 T.23 31 4441 723 6 1.0% -3.48[9.80,2.84] I
Prado 2010 303 424 18 26 485 16 24%  4.30[1.24,7.36) - vastoncellos 2016 334 92 10 24 39 10 10%  9100[291,1539]
vasconcellos 2016 331 892 10 24 38 10 1.0%  940(281,1529) I — williams 2019 316 56 80 312 58 85  3d%  04D[129,208 -+
Voo 2012 3273 266 10 3206 318 10 27%  0.67[1.90,324] T Woo 2012 3273 268 10 3206 318 10 27%  0.67[1.90,3.24 T
Youssel 2015 832 412 14 276 24 9 27%  0.60[1.96 316 T o Youssef2015 282 412 14 276 21 9 27%  DEO[1.96 3186 T
Subtotal (95% C1) 258 197 30.7%  3.46[189,503] -> Subtotal (95% C1) 1025 625 B80.5%  279[2.03,3.55] +*
Heterogeneity: Tau= 6.29; Chi* = 44.26, df=15 (P < 0.0001); = 6% Heterogeneity: Tau®= 3.27; Chi=115.98, df= 38 (P < 0.00001); F= 67%
Testfor overall effect 7= 4.31 (P < 0.0001) Test for averall effect 7= 7.17 (P < 0.00001)
Total (95% Cl) 1 721 100.0%  2.56[1.86,3.27] * Total (95% CI) 1141 721 1000%  2.56[1.86,3.27] *
:E‘T;DQEHE\(\/HT;H’FZE ng,fﬂhg: 1071003076%1: 43P <0.00001); F= 85% Er—- P— Heterogensity: Tau= 3.06; Chi= 121,87, df= 43 (P < 0.00001); = 5% P 0
st for overall effect 7= B - - -

Favours [experimental] Favours [control] Testfor overall effect: Z=7.10 (P = 0.00001) " e 0

Test for subaroun differences: ChiF= 2.28. df= 1 (F = 0.13). F= 56.1% fexp I ! I Test for subaroun differences: ChiF= 4.45. df= 1 (P = 0.03). F = 77.5% Favours [experimental] Favours [control]
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Figure S6.5. Forest plot of subgroup analyses by weekly exercise duration  Figure S6.6. Forest plot of subgroup analyses by
intervention duration

Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup _ Mean _SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% C1 Study or Subgros SD Total Mean SD Total Weight IV.Random,9 IV, Randopn, 95% CI
2.5.1 <150 minutes per week 2.6.1 <12 weeks {total intervention duration)

Alberga 2016(1) 334 606 75 309 61 25 26%  250[036,5.26] Benson 2008 414 BB 28 424 76 34 20% -1.00[456 258 —
Alberga 2016(2) 00 618 7B 300 61 26 26% Q00176 276] 1 Elmahgoub 2008 7 BAE 15 2731 46 15 10%  -031 [430, 359 B
Alberga 2016(3) 322 82 75 300 B1 26 27% 1300132383 — Elnaggar 2021 3087 278 13 2745 184 14  33%  342[163,521] —
Benson 2008 414 B8 29 424 TE 34 20%  -1.00[456,258 T Kelly 2004 732 474 10 208 6865 10 13%  230[282,753 —]
Chuensiri 2016(1) 355 464 11 264 398 5 16%  910[4.66,19.54] —_— Lambrick 2016 482 78 15 521 9 14 10% -290[008 329 —_—
Chuensiri 2018(Z) 308 387 15 264 388 6 18%  440[086,6.14] —_— Tas 2023 4093 723 31 4441 723 6 10% -348[080, 234 —
Dennis 2013(1) 279 641 38 755 648 21 21%  240[1.11,581] T Subtotal (95% CI) 113 93 105%  0.33[-2.16,281] -
Dias 2018(1) 366 7422 322 58 13 16%  4.40}0.06,8.88] — Heterogeneity: Tau®= 4.97; Chif= 11.53, df= & (P = 0.04), F= 7%
Dias 2018(2) 336 B3 25 322 88 13 18%  1.40[285.5.45 I Testfor overall effect Z = 0.26 P = 0.80)
Elnaggar 2021 3087 278 13 2745 184 14 33%  342[163,5.21] —
Faria 2020(1} 384 45 24 383 458 13 24%  210R087,507] — 2.6.2 =12 weeks (total intervention duration)
Farla 2020(2) 39 47 26 303 458 13 24% 2.7040.38,5.78] Alberga 2016(1) 334 BOE 75 308 B 25 26% 2.50 [-0.26, 5.26] —
Hay 2016(1) 26 58 32 233 48 18 24%  270[032,573 Alberga 2016(2) 308 B2 78 308 B1 25 ZB% 000276 276 I
Hay 2016(3) 266 4 38 233 48 18 27% 3.30[0.74, 5.86] - Alberga 201 6(3) 322 52 75 308 B1 26 27%  1.30[1.32,387 T
Lambrick 2016 442 78 15 521 9 14 10%  -280[0.0% 325 - 1 _ Chuensir 2018(1) 364 464 11 264 398 5 16%  010[4.661354]
Meng 2022(1) 478 26 12 426 29 B 26% 5.30[2.55, 8.08] Chuensiti 2018(2) 308 387 15 264 398 B 1.9% 4.40 [0.66, 8.14]
Meny 2022(2) 456 21 11 426 28 T 28%  300[052,548 Davis 2020 307 358 80 313 411 B85 38%  D4D[0T4 154
Murghy 2009 295 45 23 243 48 12 21% 5200192, 848 Dennis 2013(1) 379 B41 34 255 B4B 21 21% 240[1.11,5.91] T
Plavsic 2020 238 37 22 233 48 22 28%  OQE0[183,313 I Dennis 2013(2) 283 T2 36 255 648 21 20%  380[017,743
Racil{2) 2016(1) 382 1 23 388 15 9 39%  D40F0BG,1.46] T Dias 2018(1) 366 T4 22 323 58 13 16%  4.40[0.06, 686
Racil(2) 201 6(2) 04 18 26 388 15 10 38% 060056 1.76] T Dias 2018(2) 336 63 25 322 58 13 18% 1400285 548 o ma—
Racil 2013(1) 4718 11 386 14 & 35% 11004264 I Duft 2020 3766 619 18 3506 55 19 1.9%  260(1.18,6.38 T
Racil 2013(2) 389 22386 14 6 34% 0300142207 1 Faria 2020(1) 384 45 24 363 458 13 24%  210[087,517] T
Salus(1) 2022 33 443 14 26 486 14 21%  S00(1.53,0.47 - Faria 2020(2) 38 47 16 363 458 13 24%  Z70[038,578
Salus2) 2022 33 449 14 28 485 14 21%  E00[153,6.47] Hay 201517 % 59 32 233 48 18 24%  270[032 572]
Tas 2023 4083 723 31 4441 723 6 10%  -3481980,2.84] e Hay 2018(2) 66 4 38 233 4B 18 7%  3.30[0.74,536 —
Subtotal (95% Cly 710 370 632% - 2.21[1.41,3.02] * Heidarianpour2023 4062 B4B 15 3838 BSS 15  15% 224 [2.42,6.90] —
Helerogeneity: Tau= 2.17; Chi"= 61.05, df= 25 (F < 0.0001); "= 5% Lee 2013011 S 364 15 308 308 8 2% 5100483 1137
Testfor overall eflect: Z= 5.40 (P < 0.00001) Lee 20122} 38 599 16 209 308 B 1.9%  810[427,1193
) i Lee 2013(1) 3367 T 14 2347 434 4 11% 1020434, 16.08]
2.5.2 2150 minutes per week Les 2013(2) 74 TI6 14 2347 434 4 11%  393[1.78,964] —
Davis 2020 317 358 00 313 411 85 38% 040074154 T Lopes 2016 32 74 A7 321 45 16 zew  ai0ms2 s _
Dennis 2013(2) 203 73 36 755 648 21 20%  3B0[047,7.43 Wong 2023(1) wa 78 12 426 29 5 ze%  aa0[as ond
Dul 2020 I7EE 618 1B 3606 65 18 1.0%  260[1.186.39 Meng 202202 W6 21 11 426 23 7 ze%  300[s2 s4a) -
Elmahgoub 2009 20 815 15 2731 46 15 19%  -0.31(420,358] 1 Murphy 2009 295 45 23 243 48 12 22% 5300192848
Heldanianpour2023 4062 648 15 3838 655 15 15%  224242,6.80] — Naylor 2018 s 99 5 274 BUe 5 Q6%  1h0raer7en
Kelly 2004 #2474 10 209 686 10 13%  230F292,7.57] ] Plavsic 2020 238 37 22 233 48 20 28% 060193313 -1
t""iggg Boimogo e 8w glg{: = g;} Prado 2009 313 458 21 26 454 17 25%  530[239,821]
ee .
Lee 2013(1) 3367 7.9 14 2247 434 4 11%  1020[4.34,16.08] ;;af””(ju;na - ggg ”: ;2 3;§ Afg 12 gg: D"j]u[,[; ég : 35} 1
tsﬁ;ﬁ”;sfg 5;; 75? 1: Z:;: 452 1; ;;: 3;’13;[; ;3223} — Racil(2) 2016(2) 384 18 26 388 15 10 38% 060056 176l T
Narlor 2016 /4 99 0 204 B4 5 08%  -LO00FRET.7E I— pach 2 P R o S i
B 2008 32 488 o 6 4ss 17 25% 5300306201 Feacil 2013(2) 389 27 11 385 14 6 34%  030[142201 T
Prado 2010 303 424 18 26 485 15 24% 430124736 Salus(1) 2022 33 443 14 36 486 14 2T SOO[1.53, 8471
p 8alus(2) 2022 33 448 14 20 486 14 21%  500[153,847]
vasconcellos 2016 3931 92 10 24 389 10 1.0% 9102911539 vasmeloe 2016 391 B2 10 24 39 10 10%  910zer 1526l
Williams 2018 36 56 00 312 58 B85 34%  040[129,2.08] G J6 58 @0 32 58 83 14%  o4npro 2oq) -
oo 1012 I3 26010 AT06 318 A0 27RO DATRO0.324 - oo 2012 9273 266 10 3200 1B 10 27%  0E7L190,324 T
e O A > Yousser2015 282 412 14 206 21 9 27%  OB0[196 318 -
ubtotal (95% Cly a3 351 368%  3.25[1.85 4.65] <ubtotal (95% C1 078 628 gosy 2610206 3561 .
Heterogeneity. Taur = § 58; ChiF = 58.97, t1= 17 (P < 0.00001); = 72% e ~ o 8112.06,3-
st for mvorall sfact 2= .55 < 0.00007) Heterogenelty. Taur= 3.10; ChF = 110.28, df= 37 (P < 0.00001); F= B6%
Testior overall effect Z= 7.33 (F < 0.00001)
Total (95% CI) 141 721 1000%  2.56[1.86,3.27] * N "
:E(f’fngmW"T?;UHfzaPE;;wcghl;TgﬂggEgngm: 13F e nO0OE=B% 0 5 5 L‘:;Ir(ng;anvscw:«: Taur= 3.08;ChP=1 211;;1ur: PRI nnng; \11:02'5“; 2anttan a2 t t hd t t
Tiznﬁz :ﬂi’fmiue.fm;mes (cnﬁ:w 58 1)1f=1 (P=0213.7=37.2% Favours [experimental] - Favours [conirol Testfor averall effect 2= 7.10 (P < 0.00001) Fa ﬂ.]:sulgx ;"‘?ﬂema\] Fa .:.‘.2 [mm‘;\]u
Testfor subaroun difierences: ChP= 3,50 df=1 (P = 0.0). F= 71.4% : P
Figure S6.7. Forest plot of subgroup analyses by region Figure S6.8. Forest plot of subgroup analyses by economic status
Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup _ Mean _SD Total Mean SD Total Weight IV.Random, 95% CI IV, Random, 95% C1 Study or Suboroup  Mean  SD Total Mean SD Total Weight IV. Randorn. 95% Cl IV, Random, 95% C1
2.7.1 Asia 2.8.1 Lower-middle-income countries
Chuensiri 2018(1) 355 464 11 264 388 5 16%  BAD[465,13.54] — Racil(2) 2016(1) 382 1 23 388 15 8 30%  040[06E 1.48] T
Chuensiri 2018(2) 306 387 15 64 298 6 1.9%  440[0666.14] —_— Racil(2) 2016(2) 364 1.8 26 388 16 10 8% 060[05E 178 T
Elnaggar 2021 3087 278 13 2745 184 14  33% 3.42[1.63,521] - Racil 2013(1) 397 18 11 386 14 B 35% 1100044, 2,64 T
Heidarianpour 2023 40.62 5.48 15 38.38 B55 15 1.5%  224[242,680] — Racll 2013() 389 22 11 386 14 B 34%  030(142,207 -1
Meng 2022(1) 478 26 12 226 28 B 26%  530[2558.0 Subtotal (95% Cl) 7 31 146% 057 [0.081.22] .
Weng 2022(2) 456 21 1 425 29 20%  3.00[052,5.40] — Heterngeneity. Taus = 0.00; ChF = 0.6, df= 3 (P = 0.99), F= 0%
Voo 2012 3273 266 10 3206 348 27%  0.67[1.90,3.24] T Testor overall effect: 2= 1.73 (P = 0.08)
Subtotal (95% CI) 16.5%  3.72[2.08,5.36] ->
Heterogeneity: Tau"= 2.50; Chi"= 13.00, df= 6 (F = 0.04); 2.8.2 Upper-middie income countries
Testfor overall effect Z= 4.43 (P < 0.00001) Chuensifi 2018¢1) 355 464 11 364 398 5 1E%  9.10[4.66,13.54
Chuensif 2018(7) 308 387 15 364 388 B 10%  240(066,8.14
2.7.2 Europe Duft 2020 3766 B19 18 3506 55 19 19% 2.60 [1.18, 6.38] T
Elmangou 2008 37 B15 15 3731 4B 15 1.0%  -0.31[4.20,358) T Faria 20201) 384 45 24 363 458 13 24%  210[087,517] —
Lambrick 2016 482 78 15 520 8 14 10%  -280[G.08,3.20] 1 Faria 2020(3) 38 47 26 363 458 13 24%  270[0.38,578 —
Plavsic 2020 238 37 27 233 48 22 18%  0G0[1.83313] - Heidarianpour 2023 40.62 648 16 3838 6485 15 146% 224242680 ]
Salus(1) 2022 33 449 14 28 486 14 21% 5.00[1.53,8.47] Lopes 2016 362 24 17 331 45 16 28% 3.10(0.62, 5.58) —
Salus(Z) 2022 33 449 14 28 486 14 2% 5.00[1.53, 8.47) Mehg 2022(1) 479 26 12 426 29 B 6% 5.30(2.55,8.09
‘ousser 2015 282 213 14 276 21 9 27%  DE0[1.953.16] —— Men 2022(2) 456 21 11 435 29 7 28%  300[053.548 —
Subtotal (95% CI) 9 88 126%  1.65[-047,377] - Plavsie 2020 36 37 22 m3 48 1 a%  DE0L199 313 R T
Heterogeneity: Tau®= 3.78; Chi"= 11,64, df= § (F = 0L.04Y; = 67% Prada 2000 313 488 2 26 454 17 25%  530(239.821]
Testfor overall effect: 2=1.53 (P =0.13) Frado 2010 303 424 18 26 455 15 4% 4.30 [1.24, 7.36]
i vasconcellos 2016 331 82 10 24 38 10 1.0%  810(201,15.29)
2.7.3 Africa Subtotal (95% CI) 220 164 284%  3.71[2.56,4.86] <>
Racil(@ 2018(1) 382 123 388 15 8 38% 040066, 1.46] Heterogensin: Tauk = 1.66; ChF = 19.69, df= 12 (P = 0.07); F= 39%
Racil(z) 2016(2) 384 18 26 388 15 10 38% 050056, 176] T Testfor overall eflett Z = 6.33 (P < 0.00001)
Racll 2013(1) 387 18 11 386 14 B 35%  1.10[0.44,264] —
Racil 2013(2) 388 22 11 3BE 14 B 34%  030[1.42,207 1 2.8.3 High-income countries
Subtotal (95% C1) 14.6% 0571008, 1.22] d Alberga 2016(1) 334 BO6 75 308 61 25 26%  2.50[0.26 5.26] —
Heterogeneity. Tau®= 0.00; Chi*= 0.65, 4f=3 (P = 0.89); Alberga 2016(2) 308 B18 78 308 61 25 26%  000F276,278 —
Testfor overall effect 7=1.73 (7 = 0.08) Alberga 2016(7) 322 52 75 W8 61 26 7% 13041.32,397 T—
- Benson 2008 414 68 29 424 76 M 20%  -1.00F456 258 — 1
2.7.4 North America Davis 2020 1.7 358 90 313 411 85 38%  0.40[0.74,154] -
Alberya Z016(1) 334 606 76 08 BA 25 26%  250[0.26,5.26) — Dennis 201301y B |
Alberya 2016(3) 309 618 78 308 B1 25 26%  D.00[276,276] — Dennis 2013() M3 72 3 85 645 2 20% 280017743
Alberya 2016(3) 322 82 75 308 BA 26 27%  1.30[1.32,382 - Dizs 2018() 35 T4 22 m2 B8 13 18% 4401006688
Davis 2020 17 358 90 313 41 85 8% 040074, 1.54) Dias 201802 336 63 25 322 83 13 18% 1401265 545 -
Dennis 2015(1) 78 641 34 2305 648 27 2% 240L111,5.91] Elmahgoub 2009 27 815 15 2731 46 15 1.8%  -0.31F4.20,358) e —
Dennis 2013(2) W3 723 205 645 Il 2D% 3E0IN7.74% Elnaggar 2021 3067 270 13 2745 184 14 3% 3.42(163,5.21] —
Hay 20156(1) £ 58 32 233 48 18 24% 2700032572 Hay 2016(1) 26 59 32 233 48 18 24%  270[0.32,572 —
Hay 2016(2) 266 4 38 233 48 18 27%  3.30[0.74,5.86] —_— g
Kelly 2004 232 474 10 208 BSE 10 1.3%  230[202,7.62] —_—T ::ﬁfzn;naf) gg 2 B 7: 3§ ;g g eaag lﬁ f;: 233300[7[2 ;; : 22} _
Lee 2012(1) 38 364 15 299 308 5 22%  BAD[483,11.37] Lo rich 2016 W2 7o 15 21 8 14 10% 280[003 323 R
Lee 2012 % 595 16 205308 B 10% 810271193 Lee 201301} 3 361 15 293 308 5 22% 21014831137
Lee 201301} 3367 769 14 2347 434 4 11%  1020[434, 16.06] - g
| Lee 2012(2) 98 599 16 299 308 6 1.9%  810[437,11.99)
Lee 201302 a4 T 14 a3aT 43 4 11% - 393[178,9.84 Lee 2013(1) 3367 7H9 14 7347 431 4 11% 10.20(434,16.06]
Murhy 2003 205 45 23 243 48 12 23%  530[1.02,8.48] . _
I Lee 2013(2) 274 726 14 2347 4331 4 11%  383[178,064
Tas 2023 4083 723 31 4841 733 B 10%  -348[-8.80,284)
Willams 2018 16 56 60 32 58 85 34% 0400120 200 lurphy 2009 205 45 23 243 48 92 12%  520[192,8.48
i . : Naylor 2016 264 80 B 374 604 5 0B% -100[067 767
Subtotal (95% CI) 671 371 351%  2.98[158,438]
Heterogensity Taus= 5 07: Chit= 5314, dr= 15 (P < 000001}, F 7 2% Salus(1} 2022 33 448 14 78 485 14 21%  500[1.53,8.47]
Testfor overall afect 2= 4 18 (P <0.0001) Salus(2} 2022 33 449 14 38 485 14 21%  6.00[1.53,8.47) | —
Tas 2023 4093 723 31 4441 723 B 10%  -3.40 F9.80, 2.84)
2.7.5 South America williams 2018 316 56 90 3132 58 85 34%  D40[129,20 T
Duft 2020 37.66 618 18 35068 65 18 1.8%  260[1.12 6.38) "ioo 2012 3273 286 10 32068 318 10 7%  D0.67[1.80, 324 1
Faia 20201 384 45 24 353 458 13 24%  210[-0.97,517] Youssef 2015 282 412 14 276 21 9 27%  0B0F1.95,316) 7
Fatia 202002 W 67 % 33 48 13 24% 2700038876 [ Subtotal (95% CI) ] 850 526 570%  248[143,348)
Lopes 2016 e A e PR Heterogeneiby: Tau= 3.84; Chi*= 71,60, df= 26 (P < 0.00001); F = 64%
Prado 2008 313 458 21 26 454 17 25%  530[239,8.21) —_— Testfor averall effect 2= 4.86 (F < 0.00001)
Frado 2010 303 424 18 35 465 15 24%  430[1.24,7.30] —_— ) '
Vasconcellos 2016 334 93 10 24 39 10 10%  910[291,1529) S SEEme— Total (95% Cly 1141 721 1000%  2.56[1.86,3.27] *
Subtotal (95% CI) 134 103 15.3% 3621240, 4.85] *> :E[T;DEE”EWHT;UTZS D’;WCDH(F; 101;;076%& 43(P = 0.00001); F=65% B -
. s e e estfor overall eflect Z= B . .
e omee zU_Ug‘anm(p <5D2D1D‘Du£1)a PoDALr= % Testfor subaroun diflerences: Ghi*= 25 6. df= 2 (F < 0.00001). F= 82 2% Favaurs [xpenmental) Favours [contrl]
2.7.6 Oceania
Benson 2008 414 B8 29 424 TE 34 20%  -1.00[456,256] —_—
Dias 2018(1) 366 74 22 323 58 13 15%  4.40[0.06,8.36] 83
Dias 2018(2) 336 63 25 323 58 13 18%  1.40[265545] R
Maylor 2016 264 08 8 274 BO4 5 DE% -1.00[BE7,757] E—
Subtotal (95% CI) 81 60%  1.11[1.41,363] -
Heterogeneity: Tau== 1.27; Ghi*= 3.69, tf= 3 (P = 0.30);
Testfor overall effect 7= 0.86 (F = 0.30)
Total (95% CI) 141 721 100.0%  2.56[1.86,3.27] *
Heterogeneity: Tau®= 3.06; Chi"= 121.87, df = 43 (P < 00000, F= 65% » -

Testfor averall effect: Z=7.10 (P < 0.00001)

Test for subarau diferences: Chi*= 30.43.tf= & (P « 0.0001) 1°= 83.6% Favours [expenimental] Favours [contrel



Figure S6.9. Forest plot of subgroup analyses by weight status Figure S6.10. Forest plot of subgroup analyses by sex

Experimental Control Wean Difference Wean Difference Experimental Control _ Mean Difference Mean Difference
Studyor Subgroup  Mean  SD_Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI Study or Subgreup M SD Total Mean SD Total Weigit IV, Random, 95%; C| IV, Randorn, 5% £1
2.9.1 Overweight 2.10.1 Boys
Faria 20201) 4 45 4 B3 458 13 3% 21000976171 - Chuensir 2018(1) 355 464 11 264 398 6 40%  8.10[466,13.54)
Faria 2020¢2) 3 47 3 W 458 13 1% 2700038578 r . Chuensiri 2018(2) 0 387 15 264 398 6 48%  440(0.66,8.14) e
Kelly 2004 237 474 10 09 895 10 18%  230[2927.57] RN S Lee 201 (1) 3 364 15 209 308 5 53%  B10[483,11.37) —
Lopes 2016 352 24 17 321 45 16 37% 310 (062556 —_— Lee 201 2(2y 38 540 16 204 308 6 47%  810[417,1143) —
Murphy 2009 295 45 23 243 48 12 3% 620[1.920.48] m— Meng 2022(1} 47928 12 428 6 58%  530[255,805 -
ioo 201 3273 266 10 3208 318 10 7%  0.67[1.90,3.24] — Meng 2022(3) 456 21 11 428 63%  300(052,548) —_
Subtatal (95% CI) 10 74 188%  257[1.33,3.80] <> Salus(1) 2022 93 448 14 38 486 51%  500([1.53,847] -
Heleragensity Tau = 0,00 Chis= 4.85, df= 5 (P = 0 43): | Salus(2) 2022 33 449 14 2 485 51%  5.00(153,047] —
Testfor averall efiect 2= 4.07 (P < 0.0001) Subtotal (95% CI) 108 A% 570[422,7.19] >

Heterogeneity: Tau= 1.69; Ohif=11.14, df= 7 (P= 0

2.8.2 Onesity Testfar overall effect Z= 7.51 (P < 0.00001)
Alberga 2016(1) 334 GO6 TS 309 G126 3.5%  250[0.26,5.26 — _
Alberga 2016(2) 309 618 78 308 61 25 35%  0.00[2.76,2.76] —_— 2.10.2 Girls.
Alberga 2016(3) 322 52 75 308 61 26 36% 1300132302 —_ Heidarianpour 2023 40.62 648 15 30.38 655 15  3.8% 224242690 —
Chuensiri 2018¢1) 355 464 11 264 3898 5 23% 9.10[468,13.54] — Lee 2013(1) FLET THO 14 I3AT 4344 26% 10200434, 10.08]
Chuensiri 2018(2) 308 387 15 264 388 6 27%  4.40(0.86,8.14] I Lee 2013(2) T4 72614 2347 434 4 30%  RO3[1.76 0.64) ]
Dias 2018(1} 366 74 23 322 589 13 23%  4.40 [0.06,8.98 — Lopes 2016 382 24 AT 321 45 16 63%  310(0.62,558) —
Dias 2018(2) 336 63 25 322 53 13 25%  1.40[265,545 —T Plavsic 2020 239 37 32 233 48 22 B2%  060[1.83343 T
Elnaggar 2021 30.87 278 13 2745 1.84 14 43% 3.42[1.63,5.21] i Racil(2) 2016(1) 392 1 33 388 15 9 7.9%  040[08B,1.48] T
Lambrick 2016 482 78 15 521 9 14 15% -280[-8.08,3.28] e Racil(2) 2016(2) 384 18 26 388 15 10 T78% 0.60-0.56,1.76] T
Lee 2012(1) 38 364 15 299 308 5 31% B10[483,11.37] —_— Racil 2013(1) 397 18 11 386 14 B 74% 1A0[0.44, 264] T
Lee 2012(2) 38 589 16 298 308 B 27% 8.10[4.27,11.93 — Racil 2013(2) 388 22 11 386 14 B 7% 0.30[1.42,2.02] T
Lee 2013(1) 3367 T.9 14 2347 434 4 1.6% 1020134, 16.08] — Youssef2015 282 412 14 276 21 9 B2%  0.60[1.965,316 mre
Lee 2013(2) 274 736 14 2347 434 4 17%  3.93[1.78,9.64] —_ Subtotal (95% CI) 167 01 589%  1.14[0.26,2.03] L d
Meng 202201 479 26 12 426 28 6 35%  530[255808 —_— Heterogeneity: Tau®=0.74; Chi*= 15,84, df= 8 (P = 0.07); F = 43%
Meng 2022(2) 456 21 11 426 28 7 37% 3000052648 e Testfar overall effect 7= 2.52 (P = 0.01)
Maylor 2016 264 98 8 274 604 5 0.8% -1.00[0.57,7.67] E——
Plavsic 2020 238 37 22 233 48 22 37% 0.60[1.93,3.13] -1 Total (95% Cl) 275 164 100.0% 3.35[2.11,4.59] <>
Prado 2009 313 488 21 26 484 17 34%  530[2.38,821] Heterogeneity: Tau®= 4.79; ChiF= 76,34, df= 17 (P < 0.00001), F= 7% R r— Fa—
Frado 2010 03 42418 26 485 16 33%  430[1.24,7.34 — Testfor overall effect 2= 5,29 (F = 0.00001) Favours [experimental] Favours [controll
Racil(Z) 2016(1) 393 1 33 388 15 8 49%  0.40[0.86,1.45] — Testfr subaraun differences: Chi*=26.63, df=1 (P < 0.00001). 1°= 96.2%
Racil2) 2016(2) 394 18 26 388 15 10 48%  0.60[0.56,1.76] s
Racil 2013(1) 397 18 11 3\E 14 6 45%  1.10[0.44,264] —
Rail 2013(2) 386 22 11 386 14 6 44%  030[1.43,203] -
Salus(1) 2022 93 449 14 28 486 14 29%  500[1.53,847]
Salus(2) 2022 33 449 14 28 486 14 28%  500[1.53,847]
Tas 2013 M8 T2 I 4441 T3 6 14%  -348[0.80,284] —
Vasconcellos 2016 331 93 10 24 38 10 15%  940[291,1539]
Subtotal (95% CI) 620 307 81.2%  3.14[2.09,4.18] >
Heterogeneity. Tau® = 4.66; Chi*= 99.93, f = 26 (P < 0.00001); = 74%
Test for overall effect 7= 5.88 (P < 0.00001)
Total (95% CI) 730 381 100.0%  3.02[2.12,3.91] *
Heterogeneity. Tau® = 3.06; Chi*= 104.47, df= 32 (F < 0.00001); F = 59%

Test for overall effect: 2= 6.62 (P < 0.00001)

5 10
Testfor subtoun diferences: Chiz= 0.48. df= 1 (P = 0.49). I°= 0% niall Favours [control

R
Favours [experin

Figure S6.11. Forest plot of subgroup analyses by metabolic status

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.11.1 Metabolically heatthy obesity

Davis 2020 31T 358 G0 33 411 85 10.0%  O.40[074,1.54 T

Faria 202001) 384 45 34 363 458 13 130%  2100087,517] T
Faria 202002) 38 47 26 363 458 13 130% 2700038 578 —
Subtotal (95% CI) 140 M1 450%  14110.30,251] nat
Heterogenelty: Tal = 0.45; GhP= 2.62, of= 2 (P = 0.27); F= 24%

Testfor overall effect 2= 1.54 (P=0.12)

2.11.2 Metabolically unhealthy obesity

Kelly 2004 232 474 10 209 696 10 7% 2.300282,7.51) e
Meng 2022(1) 479 2B 12 426 29 6 140%  530(255 808 —
Meng 2022(2) 456 21 11 426 29 7 149%  3.00[052 5.48] —
Murphy 2008 205 45 23 243 48 12 123%  520[1928.48] —_—
Vastonesllos 2016 334 93 10 24 39 10 64% 910[291,15.29) _—
Subtatal (95% CI) 4.48[2.82,6.15] -
Heterogenelly: Taw'= 0.55; Chi*= 4.70, df= 4 (P = 0.32); F= 16%

Testfor overall effect 7= 5.28 (F < 0.00001)

Total (95% CI) 206 156 100.0%  3.26[1.44,5.09] -
Heterogenelty: Tal"= 4.21; GhP= 22,60, df= 7 (P = 0.002); I*= 63% R

Testfor overall effect 7= 3.51 0005)
Testfor subaroun differences: Chi*= 9,24, df=1 (P = 0.002). F=89.2%

Favours [experimental] Favaurs [eontral]
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Figure S7. Forest plots of subgroup analyses for HRmax in children and adolescents with overweight or obesity
Figure S7.1. Forest plot of subgroup analyses by type of exercise  Figure S7.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup _ Mean SD_Total Mean SD Total Weight IV, Random, 95% CI 1v, Random, 95% C1 Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95Y% C1
2.1.1 Aerobic exercise 2.2.1 Moderate-to-low intensity
Abassi 2020(1) 198 3.02 8 200 1.2 4 B4% -200[4.40,040 ] Abassi 2020(1) 188 302 8 T 3 4 64%  -20004.40,040] ]
Abassi 2022(2) 198 264 13 198 164 B TA%  1.00[284,004] - T Abassi 2022(2) 198 264 13 199 164 6 7%  -1.0002.94,0.84) - T
Crova 2014 1505 64 37 1504 16 33 Z6% 010F5.74,5.94] I Crova 2014 1505 B4 37 1504 16 33 26% 010[574,5.94] I E—
Cvetiovic 2018(1) 2039 3.07 10 20072 389 7 48%  31B[0.27,6.63 T Cretiovic 2018(1) 2038 307 10 20072 283 7 49%  3.18027,663 T
Elnaggar 2021 197 9 13 189 9 14 27%  B00[121,1479) - Elnaggar 2021 197 3 13 189 9 14 2%  BOO[1.21,1479)
Naczk 2021 186 825 11 189 537 11 26% -1.0046.62,487 T Narzk 2021 168 835 11 168 537 11 26% -1.00F6.83 4.82) B
Plavsic 2020 183 8 22 182 25 22 08% 1.00[10.10,1210] Racil{1) 2016021 2006 198 16 2023 22 7 T2% -1.70(356,0.18) ]
Racil{1) 2016(2) 2006 18 16 3023 132 T 7TI% -1.70[358,018 /7 Racil 2024(2) 1942 B8 12 19831 41 B 1A% -4.11[F12.37 415 — 1
Racll 2024(2) 1842 68 12 19831 81 6 1.5% 41101237418 -1 Shu 2023(2) 197.2 27 15 1843 38 8  64%  2.00(013,593
Regaiey 2013 1753 78 14 1808 B 14 25% -560[1153,033 — Subtotal (95% CI) 135 96 39.9%  0.18[-1.60, 1.96]
Shu 2023(2) 1872 27 15 1943 38 8 A4%  200[013,593 Heterogeneity: Tau®= 3 64; Chi*= 18,32, d7= 8 (F = 0.01); F= 53%
Sitva 2012 197.6 14 9 1981 13 5 7.8% -0.50[1.96,0.95 7 Testfor overall effect Z = 0.20 (P = 0.64)
Subtotal (95% CI) 180 137 512% _025[-163,1.13] <>
Heterogeneity: Tau® = 2.37; Chif= 22.25, df= 11 (P = 0.02); F= 51% 2.2.2 High intensity
Testfor overall eflect 2= 0.35 (P = 0.73) Abassi 2020(2) 198 1.2 8 200 12 4 79% -200F3.44,-0.56] -

Abassi 2022(1) 196 26 13 198 164 B 72% -3.004.83,-1.07) —_

2.1.2 Rnaerobic exercise Can 2022 1884 53 20 1992 44 20 55% -0.80(382,2.2 T
Hhassi 2020(2) 198 12 8 00 12 4 TA% -200[3.44,-0.58) — Cwetkawit 2018(2) 1983 28 11 20072 389 7 50% -2421577,0403 —
Abassi 2022(1) 196 26 13 199 164 B 7.2% -300(4.83,-1.07] - Lambrick 2016 203 14 15 202 13 14 1A% 1.00(8.83,10.83 ]
Can 2022 1984 53 20 1982 44 20 A5% -D80[382,227) —T Lingling 2021 182 B 20 198 7 20  41% -6.00[10.04,-1.96] —_—
Cuetkoié 2018(2) 1983 29 11 20072 389 7 50% -242[677,093 - Plavsic 2020 183 8 22 182 25 22 00% 1.00[1040,1210]
Lambrick 2016 03 14 15 202 13 14 1A% 100[B.83,10.83 I Racil{1) 2016¢1) 2028 21 17 23 22 7 TI%  0.50(141,241 T
Lingling 2021 192 6 2 198 7 20 41% -6.00[10.04,-1.96] Racil 2024(1) 1954 84 12 1983 a1 §  12% -201F1219,637] —
Racili1) 2016(1) 2028 21 17 2023 22 7 T2%  DSDRLA, 241 Regaieg 2013 1763 78 14 1808 81 14 5% -560F1153,0.33
Racil 2024(1) 1954 84 12 19831 81 5 1.2% -281[1218,837] Salus(1) 2022 1944 973 14 1814 116 14 16% 30044931093 —
Salusi1) 2022 1844 973 14 1914 116 14 16% 300(4.93,1093 S Shu 2023(1) 1044 34 1B 1843 38 B 52%  010(307,327) —t
Shu 2023(1) 194434 16 1943 38 8 52%  04D(3.07, 327 o Silva 2012 1976 14 9 1981 13 5 T.9% -0.5011.96,0.96) -
Subtotal (95% CI) 146 105 46.1%  -1.571-2.82,-0.33] - WU 2017 18014 BS6 14 1BS.64 BI1 14 27% 11.50(579,17.21]
Heterogeneity: Tau®= 1.32; ChF=14.75, df= 8 (F = 0.10); 7= 39% Subtotal (95% CI) 205 160 60.1% -0.96[-2.45,0.53] <
Testfor overall effect 2= 2.48 (P=0.01) Heterogeneity: Tau = 3.95; Chi*= 37.75, of= 13 (P = 0.0003); I

N . Test for overall effect Z=1.26 (P=0.21)
2.1.3 Resistance exercise

Subtotal (95% Cl) 0 o Not estimahle Total (95% Cl) 340 256 100.0%  -0.52[-1.63, 0.60] +*
Heterageneity: Mot applicable Heterogeneity: Tau®= 3.54; Ch*= 58,53, df= 22 (P <0.0001); F=62%
Test for overall effect: Not applicable Testfor averall eflect Z = 0.1 (P = 0.36) Ny -

§ i Test for subaroun diflerances: ChiF= 0.83.d7=1 (P = 0.33. 7= 0% Favours [xpenimental] Favours [control
2.1.4 Combined aerobic and resistance exercise

W7 1014 686 14 15ER4 BTI 14 2T 11EN5FE AT
Subtotal (95% Cl) 14 14 2.7% 11.50[5.79,17.21]
Hetorogensity. Not applicable

Testfor overall effect: Z= 3.95 (P < 0.0001)

Total (95% CI) 340 256 100.0% -0.52[-1.63, 0.60] L
Heterogeneity. Tau®= 3.54, Chi*= 58,53, df= 22 (P = 0.0001), F= 62%
Test for overall efiect Z= 0.81 (P = 0.36)

Testfor subaroun differences: Chi*=19.83. df= 2(P < 0.0001), F=88.9%

-1

5 5 10
Favours [experimental] Favours [contro]

Figure S7.3. Forest plot of subgroup analyses by duration per session Figure S7.4. Forest plot of subgroup analyses by exercise

frequency

Experimental Control Mean Difference WMean Difference e Control Mean Difference Mean Difference
Study or Subaroup __Mean _ SD_Total Mean SD_Total Weight IV, Random. 95% CI IV, Random, 95% CI Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI v, Random, 95% C1
2.3.1<50 minutes per session 2.4.1 <3 sessions per week
Abassi 202201} 196 26 13 199 184 B 7.2% -3.00[493,-1.07] - Crova 2014 1505 B4 37 1804 16 33 26%  0AD[AT4 594
Abassi 2022(2) 198 264 13 189 164 6 7% -1.00(2.94,0.84) - Lambrick 2016 3 14 15 203 13 14 1A% 1.00(8.83,1083
Can 2022 1934 53 20 1982 44 20 65%  -0.80(3.82,222) T Plavsic 2020 183 9 22 182 2§ 22 09% 1.00(10.10,1210)
Cvetkavic 2018(2) 1923 2.8 11 20072 388 7 60% -2420677,0993 T Subtotal (95% CI) 7 69 46%  0.45[4.12,502] i
Elnaggar 2021 197 8 13 189 8 14 Z1%  BO0[1.21,1479 EEE— Heterageneity: Taus= 0.00; Chi*= 0.04, df = 2 (P = 0.98); F= 0%
Lambrick 20156 03 14 15 202 13 14 1% 1.00[8.83,1083 - Testfor overall effect 7= 0.19 (P= 0.85)
Lingling 2021 192 6 20 188 7 20 41% -6.00(10.04,-198] I
Plavsic 2020 183 9 22 182 35 22 08% 1.00410.40,1240) —_— 2.4.2 =3 sessions per week
Racil(1) 2016(1) 028 21 17 2023 22 7 72%  050F1.41,2.41) - Abassi 20201 198 302 8 200 12 4 64% -2004.40,040) ]
Racil(1) 2016(2) 2006 18 16 2023 22 7 7.2% -1.70[(368,018 — Abassi 2020(2) 198 1.2 8 200 12 4 7.9% -200[3.44,-058) -
Racll 202401 1954 B4 12 19831 91 5 1.2% -281F1219,637) L Abassi 2022(1) 196 26 13 198 164 6 72% -3.000493,-107) —
Raril 2024(2) 1942 69 12 19831 91 6 15% -4.11[12.37,4.15) — — Abassi 2022(2) 198 264 13 189 164 B A% -1.00[2.84,094) —T
Salus(l) 2022 1844 873 14 1914 116 14 16%  3.0004.83, 1083 T Cao 2022 1984 53 20 1982 44 20 65% -080(3.82,227 I
Shu 2023(1) 1944 34 16 1943 3.8 8 52%  010F3.07,3.27) T Cuetkovit 201601} 2038 307 10 20072 389 7 49%  318}0.27,6.63 |
Shu 2023(2) 1972 27 15 1943 33 B 54%  280[013,593 — Cuetkawit 2018(2) 1983 28 11 20072 389 7 50% -242}577,093 —
Silva 2012 1976 14 8 1981 1.3 5 7.0%  -0.60 1196086 - Elnaggar 2021 197 8 13 189§ 14 24%  8.00[1.21,1479)
Subtotal (95% CI) 238 169 704%  -0.79]-1.92,0.33] * Lingling 2021 192 6 20 188 7 20 44% -B.00F10.04,-198) e
Heteragenefty Tau®= 2.05; Chif= 29.49, df= 15 (P = 0.01); F= 49% Naczk 2021 168 825 11 169 537 11 26% -1.00}6.82 482 I
Testior overall effect 7=1.38 (P = 0.17) Racil(1) 2016(1) 028 21 17 2023 23 7 72%  050[F147,241) -

Racil(1) 2016(2) 006 1.9 18 2023 22 7 72% -1.70[358,018 -
2.3.2 =50 minutes per session Racil 2024¢1) 1954 84 12 1883 61 5 12% -2.01[(1218,6.37] —
Abassi 2020(1) 183 302 B 200 1.2 4 G4%  -2.00[4.40,040 7 Racil 2024(2) 1942 6.8 12 18831 81 6 15% -4.11(1237, 415 R
Abassi 2020(2) 198 12 8 200 12 4 79% -20013.44,-0.56 - Regaieg 2013 1753 78 14 1808 81 14 25% -5.60F11.53 033 .
Crova 2014 1505 64 37 1504 16 33 26% 010F5.74,5.94] - Salus(1) 2022 1944 973 14 1914 116 14 16% 300[483,1083 —
Cetkavit 2018(1) 2038 307 10 20072 388 7 48% 318027663 T Shu 20231 1944 34 18 1943 39 8 52%  010(307,327) i
Nanzk 2021 163 835 11 169 637 11 26% -1.00[(682483 T Shu 2023t2) 1872 27 15 1843 39 8 54%  290}0.13593 —
Regaieq 2013 1753 78 14 1808 81 14 15% -560[1153033 y [ Sika 2012 1976 14 8 1881 13 5 78% -05001.96 0.96) -T
Wu 2017 18014 BA6 14 16864 871 14 27% 1150[578,17.21] Wy 2017 18014 BS6 14 16264 871 14 27% 11.50[5.79,17.21]
Subtotal (95% CI) 102 87 29.6%  0.36]-260,3.33] - Subtotal (95% CI) 266 187 95.4%  .055[-1.72,0.62] -+
Heterogeneity: Tau®= 11.10; Chi*= 28,99, df= 6 (P < 0.0001); F= 78% Heterogeneity Tau®= 3.87; Chi*= 58.15, df= 19 (P = 0.00001); *=67%
Testior overall effect 7= 0.24 (P = 0.81) Testfor overall effect 7= 0.92 (P = 0.36)
Total (95% Cl) 340 256 100.0%  -0.52[-1.63, 0.60] + Total (95% CI) 340 256 100.0%  -0.52[-1.63,0.60] *
Heterogeneity: Tau®= 3.54; Chi*= 58 53, dr= 22 (P = 0.0001); F=62% Heterogeneity Tau? = 3.54; Chi*= 58.53, df= 22 (P < 0.0001); *= 62% o 5 t T
36;

-n -5 5 10
Testfor overall effect Z=0.91 (P = 0.36) Favours [experimental] Favours [control Testfor overall effect Z=0.91 (P=

Testfor subarous differences: Chi*= 0.51. df= 1 (P = 0.48). F= 0% Testfor subaroun diferences: Chi*= 017, df=1 tP = 0.68), F= 0% Favours [experimental]  Favours [control]
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Experimental Control
Mean SD Total Mean SD Total W
inutes per week
Apassi 2022(1) 196 28 13 188 164 6 72%
Apassi 2022(2) 198 264 13 188 164 6 Ti%
Capn 2022 1984 53 20 1892 44 20 55%
Crova 2014 1505 64 37 1504 168 33 26%
Cvetkovié 2018(2) 1883 28 11 20072 3.89 7To60%
Elnaggar 2021 187 9 13 189 ] 14 21%
Lambrick 2018 03 14 15 02 13 14 11%
Lingling 2021 182 6 20 188 7 20 4%
Plavsic 2020 183 8 22 182 28 22 09%
Racil(1) 2016(1) 2028 21 17 2023 22 7T
Racil(1) 2016(3) 2006 18 16 2023 22 PooI%
Racil 2024(1) 1854 84 12 18831 91 5 12%
Racil 2024(2) 1942 68 12 18831 91 6 15%
Salus(1) 2022 1944 873 14 1914 118 14 16%
Shu 2023(1) 1944 34 16 1843 38 8 5%
Shu2023(2) 197.2 27 15 1843 38 8 54%
Silva 2012 1976 14 9 1881 13 5 7a%
Subtetal (95% CI) 275 202 73.0%

Heterogeneity Tau?= 1.89; Chi*= 20,59, df= 16 (P = 0.02); ¢
Testfar overall effect Z=1.39 (P = 0.16)

2.5.2 =150 minutes per week

Abassi 20201} 198 302 8 200 12 4 B4m
Apassi 2020(2) 198 12 8 200 12 1 Ta%
Cvetkovié 2018(1) 2039 307 10 20072 3388 Toaa%
Naczk 2021 168 825 11 1689 537 11 26%
Regaieg 2013 1763 78 14 1808 B1 14 25%
W 2017 18014 B.56 14 168.64 BT1 14 27%
Subtotal (95% Cl) 65 54 27.0%

Heterogeneity. Tau" = 12.43; Chi*= 28.85, df= 5 (F < 0.0001); F= 3%
Test for overall effect Z=0.25 (F = 0.80)

Total (95% Cl 340 256 100.0%
Heterogeneity. Tau® = 3.54, Chi®= 48,53, df= 22 (P = 0.0001), F= 62%
Testfor overall effect Z= 0.81 (F = 0.36)

Testfor subaroun differences: Chi= 045, df= 1 7= 0L60% F= 0%

Experimental Control
Study or Subgroup __Mean _SD_Total Mean SD Total Weight

Mean Difference
95!

-3.00(4.93,-1.07)
-1.00(2.94,0.84)
-0.8013.82,2.22)

0.1015.74,5.94]
-2.42[5.77,0.83)
200[1.21,14.79]
1.00[8.83,10.83]
-6.00 [10.04,-1.96]
1.00F10.40,12.00)
0.50[1.41,2.41]
170 £3.56,0.18]
-2.91 [1219,6.37]
411 [1237,4.15]
3.00(4.93,10.93]
0.10(3.07,3.37]
2801013, 5,93
-0.50 196, 0.96]
-0.77[-1.86,0.31]

-2.00F4.40,0.40]
-2.00[3.44,-0.56]
3.18[-0.27,6.63)
-1.00 1682, 4.82]
-560[1153,033]
11.60(5.78,17.21]
0.42[-2.87,3.71]

052163, 0.60]

Figure S7.7. Forest plot of subgroup analyses by region

Mean Difference
IV, Random, 95% CI

Figure S7.5. Forest plot of subgroup analyses by weekly exercise duration

Mean Difference
IV, Random, 95% CI

0 4 5 10
Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

2.7.1 Asia
Can 2022 1984 53 20 1992 44 20 55%
Elnagaar 2021 197 9 13 189 9 14 21%
Lingling 2021 192 6 20 198 T 20 4%
Shu 2023(1) 1944 34 16 1943 389 8 52%
Shu 2023(2) 1872 27 15 1843 39 8 54%
18014 656 14 16864 871 14  27%
Subtotal (95% CI) 98 84 25.0%

Heterogeneity: Tau®= 20.41; Chi¥= 31.76, if= 5 (P < 0.00001); F= 84%
Test for overall effect: Z=1.02 (P =0.31)

2.7.2 Europe
Crova 2014 1505 64 37 1A04 16 33 26%
Cuetkonic 2018(1) 2038 307 10 20072 389 7 4.9%
Cvetkovic 2018(2) 1983 28 11 20072 388 7 5.0%

Lambrick 2016 203 14 15 202 13 14 1%
Maczk 2021 168 824 " 169 537 " 6%
Plavsic 2020 183 a 22 182 25 22 09%
Salus(1) 2022 1944 973 14 1914 116 14 16%
Subtotal (95% CI) 120 108 18.7%

Heterogeneity: Tau? = 0.00; ChiF= 5.87, df = 6 (P = 0.44); F= 0%
Testfor overall eflect Z= 0.35 (P = 0.73)

273 Africa
Abassi 2020(1) 198 302 8 200 12 4 B4%
Abassi 2020(2) 198 12 8 200 12 4 7.9%
Abassi 2022(1) 196 26 13 169 164 6 7.2%
Abassi 2022(2) 198 264 13 199 164 6 71%
Racilit) 2016(1) 2028 21 17 W23 22 7 732%
Racili1) 2016(2) 2006 19 16 2023 22 7 72%
Racil 2024(1) 1954 B4 12 19831 91 5 132%
Racil 2024(2) 1942 B 12 19831 81 6 1.5%
Regaiey 2013 1753 78 14 1809 B 14 25%
Subtotal (95% CI) 13 59 48.3%
Heterogeneity: Tau*= 0.28; Chi*= 9.60, df = 8 (P=0.29); F=17%

Testfor overall eflect Z= 3.81 (P = 0.0001)

2.7.4 North America

Subtotal (95% CI) 0 0
Heterogeneity: Mot applicable

Testfor overall effect, Not applicable

2.7.5 South America

Sitva 2012 197.6 14 9 1981 13 & 7.9%
Subtotal (95% CI) 9 5 79%
Haterogensity: Not applicable

Testfor overall effect 2= 0,67 (P = 0.50)

2.7.6 Oceania

Subtotal (95% CI) 0 0
Heterogeneity: Not applicable

Testfor overall effect: Mot applicable

Total (95% CI) 340 256 100.0%

Heterogeneity: Tau®= 2.54; Chi*= §8.63, df= 22 (P < 0.0001), F=62%
Test for overall efiect 2= 0.81 (P = 0.36)
Test for subaroun differences: Chi*= 6.87. df= 3 (P = 0.08). F= 56.4%

-0.80[3.62,227]
8.00[1.21,14.79]
-6.00 [10.04,-1.96]
010307, 3.27]
2901013, 5.93]
1150 (5.79,17.21]
2.10[-1.93,6.12]

0ADF5.74, 5.84]
3.48[0.27, 6.63]
-2.42[4.77,097
1.00 (883, 1083]
-1.00[6.62, 4.87]
1.00 1040, 12.10]
3.00[4.93,1093]
0.34[-1.60, 2.28]

-2.00 F4.40, 0.40]
-2.00 3.44,-0.56]
-3.00 [4.93,-1.07]

-1.00 [2.94, 0.94]

050 F1.41, 2.41]

170358, 0.18]
-2.91 [42.19, 637
411 1237, 48]
-5.60 [11.53,0.33]
1.67[-253,-0.81]

Not estimable

-0.50 [1.96, 0.96]
-0.50 [-1.96, 0.96]

Not estimable

-0.52[-1.63, 0.60]

*
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Figure S7.6. Forest plot of subgroup analyses by

intervention duration

Experimental

Coni
Study or Subgroup __Mean _ SD_Total Mean SD Total Weight

Mean Difference
IV. Random, 95% C1

Mean Difference
IV. Random. 95% C1

2.6.1 <12 weeks (total intervention duration)

Elnaggar 2021 147 a 13 189 El 14 1%
Lambrick 2016 03 14 18 202 13 14 1%
Racil 2024(1) 1954 84 12 19831 91 5 12%
Racil 2024(2) 1942 B8 12 18831 94 6 15%
Subtotal (95% Cly 52 39 6.0%

Heterogeneity: Tau®= 18.43, ChF= 616, df= 3 (P =010, F=51%
Testfor overall effect: 2= 0.30 (P =0.77)

2.6.2 12 weeks (total intervention duration)

Abassi 2020(1) 198 302 g 00 1.2 4 64%
Abassi 2020(2) 198 12 g 00 12 4 7.9%
Apassl 2022(1) 196 26 13 199 184 6 TI2%
Abassi 2022(2) 198 264 13 199 164 6 T1%
Can 2022 1984 53 20 1992 44 20 55%
Crova 2014 1505 B4 37 1504 18 33 2E%

Cretkovit 2018(1) 2038 307 10 20072 380 ToO40%
Cretkovic 2018(2) 1883 24 11 20072 389 7OA0%

Lingling 2021 192 6 20 198 7 20 41%
Natzk 2021 168 825 11 169 537 11 26%
Plavsic 2020 183 8 37 182 25 21 09%
Racil(1) 2016(1) 2028 24 17 2023 22 7OTI%
Racil(1) 2016(2) 2006 14 16 2023 22 7OT%
Regaieg 2013 1753 78 14 1808 81 14 25%
salus(1) 2022 1944 973 14 1914 116 14 16%
Shu 2023(1) 1944 34 16 1943 39 8 53%
Shu 2023(2) 1972 27 15 1943 30 8 a4%
Silva 2012 1976 14 4 1481 13 5 79%

18014 B.56 14 18884 BTF1 14 27%
Subtotal (95% CIy 288 217 94.0%

Heterogeneity: Tau®= 3.28; Chi = 50.99, df= 18 {P < 0.0001); F= 65%
Testfor overall effect Z=1.13 (P = 0.26)

Total (95% Cly 256 100.0%
Heterogeneity: Tauk = 3.54; Chit= 58.53, df= 22 (P < 0.0001); = 62%
Testfor averall effect: Z = 0.91 (P = 0.3

Testfor subaroup differences: Chi*= 0.25.df= 1 (F = 0.62). F= 0%

Experimental Control
Study or Subgroup __ Mean _ SD_Total _Mean SD_Total Weight

8.00[1.21,14.78]
1.00 £8.83,10.83]
-2.91[12.19,6.37]
411 [12.37,4.15]
0.92[-5.13,6.97]

-2.00 £4.40,0.40]
-200F3.44,-0.56]
-3.00F4.93,-1.07]
-1.00 12.94,0.94]
-0.8013.62,2.22
010 [-5.74,5.94]
318 10.27,6.63]
242 FA77,0.93]
-6.00 [10.04,-1.96]
-1.00 16,82, 4.82]
1.00(10.10,12.10]
050 (.41, 2.41]
170 13.58,0.18]
-6.60 [11.63,033]
3.00 £4.93,10.93]
010 (3.07,3.27]
2.90(0.13,5.93]
-1.50 £1.96, 0.96]
1.0 [5.79,17.21]
-0.64 [-1.76, 0.48]

-0.52[-1.63, 0.60]

Mean Difference
IV, Random, 95% C1

J——

*
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Figure S7.8. Forest plot of subgroup analyses by economic status

Mean Difference
IV, Random, 95% CI

2.8.1 Lower-middle-income countries

Abassi 202001 198 302 8 200 12 4 64%
Abassi 2020(2) 198 12 B 200 12 4 7.9%
Ahassi 202201) 196 26 13 199 164 B 7.2%
Ahassi 2022(2) 198 264 13 199 164 B 7%
Racilft) 2016(1) 2028 21 17 2023 22 7 72%
Racil(1) 2016(2) 2006 18 16 2023 22 7 72%
Racil 2024(1) 1954 B4 12 19831 91 5 13%
Racil 2024(2) 1942 B8 12 19831 81 B 15%
Regaieg 2013 1753 78 14 1808 81 14 25%
Subtotal (95% C) 113 59 48.3%
Heteragenefty: Tau?= 0.28; Chi*=8.60, df= 8 (P = 0.2); F=17%
Test for overall effect: = 3.81 (P = 0.0001)

2.8.2 Upper-middie-ncome countries

GCan 2022 1984 53 20 1992 44 20 55%
Cretkavic 2018(1) 2039 307 10 20072 388 7 4.9%
Cretkavit 2018(2) 1983 28 11 20072 389 7 50%
Lingling 2021 192 B 20 198 7 20 41%
Plaisic 2020 183 @ 22 182 3§ 33 09%
Shu 2023(1) 1944 34 16 1943 39 8 52%
Shu 2023(2) 197.2 27 15 1943 38 B 64%
Silva 2012 197.6 14 9 1981 13 5 7.9%
i 2017 18014 BA6 14 16864 BT 14 27%
Subtotal (95% Cl) 137 1M 416%

Heterogenetty. Tau?= 8.30; Chf
Testfor overall effect: 2= 0.52

3.57,df= 8 (P < 0.0001); F=T8%
0.60)

2.8.3 High-income countries

Crowa 2014 1505 64 37 1504 16 33 26%
Elnaggar 2021 1978 13 183 8 14 21%
Lambrick 2018 03 14 15 202 13 14 1%
MNaczk 2021 168 825 11 169 537 11 26%
Salus(1) 2022 1944 Q73 14 1904 1B 14 1.6%
Subtotal (95% CI) 90 86 10.0%
Heterogenefty. Tau?= 1.64; ChF= 4.52,d= 4 (P= 0.34); F=12%

Testfor overall eflect: 2= 1.18 (P = 0.24)

Total (95% CI) 340 256 100.0%

Heteragenefty Tau®= 3.54; Chi= 58.53, df = 22 (P < 0.0001); F= 62%
Testfor overall effect = 0.91 (F = 0.36)
Testfor subaroun differences: Chi= 7.12. df= 2 (P = 0.03). F= 71.9%

200 [-4.40, 0.40)
-2.00 [-3.44,-0.56]
-2.00[-4.93,-1.07)
-1.00[-2.94, 0.84)
050 [-1.47, 2.41]
1701358, 0.18)
291 [12.19,6.37]
4111237, 4.15]
-5.60[11.53,0.33)
-1.67 [-2.53, -0.81]

-0.80 [-3.82, 2.22)
318[0.27, 6.6
-2.42[5.77,0.93)
-6.00(10.04,-1.85]
1.00 (-10.10,12.10)
010[-3.07,327]
290(0.13,5.83]
-0.50 [-1.96, 0.96]
11.6015.78,17.21]
0.61]-1.68, 2.90]

0.10(574, 5.94]
2.00[1.21,14.79]
1.00 6,63, 10.83)
100 [6.82, 4.82]
3.00[-4.93, 10.83)
1.97 [-1.31,5.25]

052 [-163, 0.60]
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Figure S7.9. Forest plot of subgroup analyses by weight status

Control

Experimental
S|

or Subgr Mean SD Total
2.9.1 Overweight

Crova 2014 1505 64 37
Naezk 2021 188 835 11
Gilva 2012 197.6 14 8
Subtotal (95% CI) 57

Mean

1604

Mean Difference

SD Total Weight IV,Random, 95% CI

16

168 537

10881

13

33 31%
"M 3%
5 212%
49 274%

Heterogeneity: Tau®= 0.00; Chi*=0.07, df= 2 (P = 047} "= 0%

Testior averall effect Z= 0.70 (P = 0.48)

2.9.2 Obesity

Can 2022 1984 53 10
Elnaggar 2021 197 9 13
Lambrick 2016 w3 14 15
Plavsic 2020 183 9 12

2028 21 17
2006 18 16
1064 8.4 12
1942 68 12
1763 7.8 14
1944 973 14

Racil(1) 2016(1)
Racil(1) 2016(2)
Racil 2024(1)
Ratil 2024(2)
Regaien 2013
Salus(l) 2022

Shu 2023(1) 1944 34 16
Shu 2023(2) 1972 27 15
Subtotal (95% CI) 186

Heterageneity: Tau®= 2.25; Chi
Testfor overall effect Z= 0.05 ¢

0.98)

Total (95% Cl 243

1852
188
202
182

2023

2023

198.31
198.31
1808

44
9
13
25
22
22
a1
a1
21

1914 118

1043
1943

29
29

20 8.3%
14 23%
14 1.2%
22 09%
7Oo16E%
7 o169%
6 1.3%
6 1E6%
14 30%
14 1T%
8 BE%
8 93%
139 726%

7.86,df= 11 (P = 0.08); I*= 38%

188 100.0%

Heterageneity: Tau®= 0.86; Chi*=18.11, df= 14 (P = 0.20); 1*= 23%

Testfor overall effect Z= 0.27 (P=0.79)

Testfor subaroun differences: Chi*= 026 df=1 (P = 0611 F=0%

010F45.74,584]
-1.00 [6.82, 4.82)
-0.50 [.96, 0.96]
-0.49[-1.87, 0.88]

-0.80 1382, 2.22]
8.00[1.21,14.79]
1.00F8.83, 1083
1.00 (1090, 12.10]
0.50 (.41, 2.41]
-1.70 258, 0.18]
-2.81 11219, 6.37]
411 F12.37, 4.15]
-6.60111.53,0.33]
3.00[4.93, 1083
010F207,3.27]
280013, 5.93]
0.04[-1.49,157]

-0.15[-1.22,0.93]

Mean Difference

IV, Randoj

<>

95% CI
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Figure S7.10. Forest plot of subgroup analyses by sex

Experimental

Study or Subgroup _ Mean _SD_Total _Mean

Control

SD_Total Weight

Mean Difference
IV, Random, 95% C1

Mean Difference
IV, Random, 95Y% CI

2.10.1 Boys

Cretkovit 2018(1) 2038 307 10 20072
Cretkovic 2018(2) 1983 29 11 20072
Lingling 2021 192 8 20 198
Salus(1) 2022 1944 973 14 1014
Subtotal (95% CI) 55

388
3.89

;
118

T B6%
7 B9%
0 53%
4 17%
48 20.4%

Heterogenetty: Tau™= 15.20; Chi*= 13.17, df= 3 (F = 0.004), = 77%

Test for overall effect. Z= 0.39 (P = 0.69)

2102 Girls
Abassi 2020(1) 198 302 8 200
Abassi 2020(2) 198 12 8 200
Ahassi 202201} 196 28 13 199
Anassi 2022(2) 198 2684 13 199
Plavsic 2020 183 9 22 182
Racil(1) 2016(1) 2028 21 17 2023
Racil1) 2016(2) 2006 19 18 2023
Racil 2024(1) 1954 84 12 190.31
Racil 2024(2) 1942 BY 12 19831

Subtotal (95% CI)

1.2
12
1.64
164
28
2.2
22
91
a1

10.2%
163%
125%
124%

0.9%
126%
128%

1.2%

w
TomwaHooss

67 79.6%

Heterageneity Taus= 0.01; Chi= 8.08, df= 8 (P= 0.43); F=1%

Test for overall effect =410 (P = 0.0001)

Total (95% CI) 17

6
Heterogeneity: Tau®= 1.41; Chi*= 21.47, df= 12 (P =0.04);

Test for averall effect: Z= 2.71 (P = 0.007)

115 100.0%
F=44%

Test for subaroun differences: ChiF= 0.08. df=1 (P=077 F=0%

3181027, 6.63]
-242[5.77,0.83)
-6.00[10.04,-1.95]
3.00[-4.93, 10.93)
-0.90 [-5.36, 3.57]

-2.00 [-4.40, 0.40)
-2.00[-3.44,-0.56)
-3.004.93,-1.07)
-1.00[-2.94, 0.94]

1.00(10.10,12.10]

0.50 1,47, 2.41]
170258, 0.16)

-2.91 (1219, 6.37)
4111237, 4.15]
-158[-2.33, -0.82]

-1.48 [-2.55, -0.41]

-
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Figure S8. Forest plots of subgroup analyses for HRrest in children and adolescents with overweight or obesity

Experimental Control

Mean Difference

Mean Difference

Figure S8.1. Forest plot of subgroup analyses by type of exercise

Figure S8.2. Forest plot of subgroup analyses by exercise intensity

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.1.1 Rerobic exercise

Cretkovit 2018(1) TS B5 10 8445 83 7 00% -B6SHE01, 271] —
Daley 2006(1) 8042 480 27 B123 48 13 46%  -DET[413,230 -
Daley 2006(2) 8216 431 22 B123 48 13 46% 0870235400

Haila 2018(1) 857 2 7 888 33 2 27%  -410[8.81,071] r
Haila 2018(2) 87 1 8 888 33 3 38% -280[660,1.00] T
Harila 2018(3) 878 32 8 888 33 3 32%  -180[6.24,244] 1
Jain 2022 81 8 40 78 8 27 33% 200220620

Jian 2014 7E71 201 44 7881 188 44  87%  -320[403,-237] -

Kirm 2007 704 FBB 14 762 831 12 18% -580112.05 0.4

Plavsic 2020 98 16 22 12 18 22 0F% -3.00F13.38,7.38) —
Racili1) 2016(2) 68 2 16 70 2 7 TE% -200[378-023] —]
Saygin 2011 8845 817 20 0422 877 18 23% -576F1109,-0.43

Shu 2023(2) 739 33 15 756 18 8 E7%  -170[383,043 —
Subtotal (95% CI) 253 180 51.9%  -2.191-3.20,-1.17] *
Heterogenety: Taus= 0.81; Chi*= 16.83, df=12 (P = 0.16); = 20%

Testfor overall eflect Z= 4.21 (P < 0.0001)

2.1.2 Anaerobic exercise

Ca0 2022 743 33 20 748 31 20 7% -0B0F2.31,1.11]

Cretlovit 2018(2) 769 1141 11 8415 983 7 08% -7.5}17.05 255 —
Pena 2022 77 883 78 B2 1217 37 3%  -500[8.38,-062]

Racil{1) 2016(1) 67 2 17 70 2 7 TE% -300[476-12q) —
Salusi1) 2022 P30 1272 14 865 888 14 14% -1240[20.66,-4.24]

Shu 2023(1) 74 24 16 FEB 18 B TE%  -1.50[3.37,017] —
Subtotal (95% CI) 156 93 28.0% 2.82[4.74,.091] -
Heterogeneily: Tau® = 2.80; Chi*= 13.12, 0= & (P = 0.02); F= 62%

Test for overall eflect: Z= 2,89 (F = 0.004)

2.1.3 Resistance exercise

Subtotal (95% CI) 0 0 Not estimable

Heterogenell: Not applicable

Testfor overall eflect. Not apylicable

2.1.4 Combined aerobic and resistance exercise

Bharath 2018 67 447 20 B9 884 20 31%  -200[638,236) —1
HarderLawidsen 2014 755 7.4 18 828 1215 18 17% -T40[1387,-083

Heldarianpour 2023 834 085 15 9a71 1077 15 14% -

Hongling 2012 23 3 78 4 30 Ts% —
Wwong 2008 725 12 76 38 12 57%  -500[7.62,-238) —
wong 2018 69 1162 15 74 1548 15 08% -500[14.80,480] —_—
Subtotal (95% CI) 202%  -5511-8.19,-2.83] -
Heterogenelty: Tau = 5.47; Chi=12.23, df= 5 (P = 0.03);

Testfor overall effect: Z= 4.03 (P < 0.0001)

Total (95% CI) 519 383 100.0%  -2.89[-3.82,-1.97] *

Heterogeneity: Tau®= 2.11; Chi= 51.89, df = 24 (P = 0.0008; P= 54%
Test for overall effect: Z= B.14 (P < 0.00001)
Testfr subaroun differences: Chi*= 5.21. df= 2 (P = 0.07). F= 81.6%
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Figure S8.3. Forest plot of subgroup analyses by duration per session

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 05% CI IV, Random, 95% €I
2.3.1 <50 minutes per session
Can 2022 74333 20 748 21 30 RT%  -DGOFRIM AN —-r
Cvetknvit 2018(2) 7EG 1101 11 8415 983 7 08% -7.25(17.05255 —
Daley 20061) 8042 499 27 8129 48 13 45%  -0.87[413,2.39)
Daley 2006(2) 8216 432 22 8129 48 13  46%  0.87[-235,4.09 -
Kim 2007 704 7EE 14 762 B3 12 18% -600(1205045
Plavsic 2020 99 16 22 102 18 22 07% -3.00[13387.38) —
Racil(1) 2016(1) 67 2 17 70 2 7 7E%  -R00LATE-1.24] -
Racil(1) 2016(2) 68 2 16 70 2 7 7E%  -RO0LETE-022 -
Salus(1) 2032 7311272 14 855 898 14 14% -1240(-20.56,-1.24]
Shu 2023(1) 74 24 16 756 189 8 7E%  -160F337,047] -
Shu 2023(2) 738 33 15 756 19 8 67%  -1.70[0383,043 -7
Subtotal (95% CIy 194 131 50.8%  -1.85[2.92,-0.78] *
Heterageneity: Tau=1.05; Chi== 16.02, df=10 (P = 0.10); F = 38%
Testor overall effect Z= 3,39 (P = 0.0007)
2.3.2 50 minutes per session
Bharath 2018 447 20 B9 31% 2001638238
Cetkavit 2018(1) 775 95 10 8415 09% -B65[16.01,271]
Harnila 2018(1) gs7 2 7 898 27%  -41018.91,071]
Harnila 2018(2) 87 1 8 898 38%  -280[660,100] 7
Harnila 2018(3) 878 32 8 898 32%  -1.801624,249] —
HarderLauridsen 2014 755 7.4 18 820 1215 17%  -7.40[1397,-083]
Heidarianpour 2023 834 835 16 9871 1097 14% 1631 [23.70,-892)
Hangling 2012 723 30 76 75%  -4001579,-231] -
Jain 2022 a1 8 40 79 33%  2.004220,620] -
Jian 2014 7571 201 44 7891 97% 3201403237 -
Pena 2022 77 883 78 82 1217 31%  -6001838,-062)
Saygin 2011 8845 817 20 94.22 23% -576[11.08,-043]
Wang 2008 Mooz8 12 76 57%  -5.0017.02,-2.38] -

69 1162 15 74 1549 05%  -5.00[14.80,4.80) —
Subtotal (95% CIf 492% 388520, -2.55] *
Heterageneity: Tau?= 2.16; Chi*= 24.37, df= 13 (P= 0.03;
Testfor overall effect Z= 5.74 (P < 0.00001)
Total (95% CI) 519 383 100.0%  -2.80[3.82,-1.97] *

Heterageneity: Tau®= 2.11; Chi*= §1.89, df= 24 (P = 0.0008); F= 54%
Test for overall effect Z= .14 (P = 0.00001)
Test for suboroun differences: Chif= 5.45, df =1 (F = 0.02) F= #1.6%
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Experimental Control WMean Difference Mean Difference
Study or Subaroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.2.1 Moderate-to-low intensity

Bharath 2018 67 447 20 B9 884 20 3% -200[6.32 238

Cvetkovii 2018¢1) 775 85 10 8445 883 7 09% 6651601271

Daley 2006(1) 8042 489 27 8129 49 13 45%  -087H4.13,230)

Daley 2006(2) 8216 432 22 8129 49 13 46% 0871235400 T
Harmila 2018(1) 857 2 7 898 33 2 27%  -410[8.81,0.71) r
Harmila 2018(2) 87 1 8 898 33 3 38%  -280[660,1.00] -
Hamila 2018(3) 879 32 8 898 33 3 33% 190624244 —T
HarderLawidsen 2014 755 74 18 828 1245 18 17% -740[13.97,-0.83)

Heidarianpour 2023 834 685 15 9971 1077 15 1.4% -16.31[2370,-8.92)

Jain 2022 81 g 4D T8 9 27 33%  200[220,6.20) I
Jian 2014 7571 201 44 7881 1898 44 97%  -32004.03,-237] -
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Subtotal (95% Cl) 299 226 58.1%  -2.69[3.97,-140] >
Heterogeneily: Tau® = 2.66; Chi*= 32.23, df = 15 (P = 0.006), F=53%

Testfar overall effect Z= 4.10 (P < 0.0001)

2.2.2 High intensity

Can 2022 743 33 20 748 21 20 7F%  -DE0FZI, 141 -T
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Fena 2022 77883 78 82 1247 37 3% -600[0.38,-0.62)
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RaciltT) 2016(1) 67 2 17 t0 2 7 T6% -300[4.76,-1.24] -
Salust1) 2022 730 1272 14 855 BOB 14 11% -12.40[20.56,-4.24]

Shu 2023(1) 74 24 16 756 19 8 T6%  -160F337,047) =

Wong 2008 25 12 76 39 13 57%  -500[7.62,-2.38) —

Subtotal (95% CI) 220 157 419%  3.20[4.79,-1.80] -
Heterogeneily: Tau® = 2.45 Chi*= 19,66, df = & (P = 0.01); I = 59%

Testfar overall effect Z= 4.31 (P < 0.0001)

Total (95% CI) 519 383 100.0%  -2.89[-3.82,-197] *
Heterogenefty: Talk= 2.11; Chi= 51.89, df = 24 (P = 0.0008); = 54% o R P P

Test for overall effect 7= 6.14 {P < 0.00001)
Testfor subaroun differences: Chi*= 0.36. df=1 (P =055, F=0%
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Figure S8.4. Forest plot of subgroup analyses by exercise

frequency

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random. 95% Cl
2.4.1 <3 sessions per week
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Hongling 2012 72 3 30 Th 4 a0 TA% -4.00F6.78,-2 21] -
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Plavsic 2020 89 16 22 10z 13 2z 07% 30001338739 —
Wong 2008 71 25 12 76 38 12 87% -5.00[7.62,-2.38]
Subtotal (95% Cl) 160 119 18.7% -4.49 [-5.85, -3.13]
Heterogeneity: Tau®= 0.00; ChF = 1.32, df= 4 (P = 0.86); F=0%
Test for overall effect; Z= 6.48 (P < 0.00001)
2.4.2 =3 sessions per week
Bharath 2018 B7 447 20 63 804 200 3% -2.00 [B.38, 2.38] -1
Cao 2022 743 33 20 749 21 i) TI% -0.60 [-2.31,1.11]
Cvetkovit 2018(1) 775 a5 10 8415 883 7 08% -BESFIE0T 271] —
Cuetkowid 2018(2) 76.9 1111 11 8415 983 7 08% -735[17.05 2,55 —
Daley 2006(1) 8042 4483 27 8120 48 13 46% -0.87 [4.13,2.38] T
Daley 2006(2) 8216 432 22 8119 43 13 46% 0.87 [-2.35,4.09]
Hamila 2018(1) 85.7 2 7oosag 33 2z 27% -41008.91,071]
Hamila 2018{(2) a7 1 8 898 33 3 38% -2.80 [6.60, 1.00] /T
Hamila 2018(3) 87.9 3.2 g s0g 33 3 2I% -1.00 [6.24, 2.44] /T
Heidarianpour 2023 834 985 15 9971 1077 18 1.4% -16.31[23.70,-8.92]
WJain 2022 8 E 40 el el 7 2Im 2,00 [-2.20,8.20] T
Jian 2014 7571 2m 44 7891 198 44 97% -3.20[4.03,-2.37] -
Kim 2007 704 7.BE 14 762 8.3 12 1.8%  -5.80F12.05 049
Racil{1) 201611 BT 2 7 70 2 7 TE% -3.00[476,-124] -
Racil{1) 20162} B8 2 16 70 3 7 7B% -2.00[378,-037) —
Salus(1) 2022 731 1272 14 885 808 14 11% 12402056, -4 24
Sayain 2011 8846 817 20 9422 BT 19 23% -576[-11.09,-0.43]
Shu 2023(1) 74 24 16 746 18 & TH% -1.60 13370171 -
Shu 2023(2) 739 33 15 756 18 ) B6.7% -1.70 [3.83,0.43] ]
Wong 2016 69 1162 15 T4 1548 16 08% 5001480, 480 —
Subtotal (95% CI) 359 264 813%  -2.48[3.52,-1.44] L d
Heterogeneity. Tau®= 2,23, Chi*= 42.23, df=10 (P = 0.001}, F= 66%
Testfor overall effect: 2= 4.68 (P < 0.00001)
Total (95% CI) 519 383 100.0%  -2.89[-3.82,-1.97] +
Heterogeneity. Tau®= 211, Chi*= 51.89, df= 24 (P = 0.0008), *= 54% BN B 10 70

Test for overall effect Z=6.14 (P <0.00001)
Testfor subaroun differences: Chi*=5.31.df= 1 (P = 0.020. *= 81.2%
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Figure S8.5. Forest plot of subgroup analyses by weekly exercise duration

Figure S8.6. Forest plot of subgroup analyses by
intervention duration

Experimental Contral Mean Difference Mean Difference Experimental Control WMean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight [V, Random, 95% Cl 1V, Random, 95% CI Study or Subgroup Mean  SD Total Mean SO Total Weight [V, Random, 95% CI 1V, Random, 95% CI
2.5.1 <150 minutes per week 2.6.1<12 weeks (total intervention duration)
Can 2022 743 33 20 748 21 20 74%  -080(231,1.11] - Daley 2006(1) 8042 499 27 8129 48 13 45%  -0.87(4.13,239 —r
Cuetkawic 2018(2) 769 1141 11 B415 983 7 08% -7.25[17.05,255 — Daley 2006(2) 8216 437 22 8129 49 13 46% 087235400
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Hongling 2012 7203 30 76 4 30 75%  -400(679,-221] — Hongling 21 2 7203 3 7B 4 30 7E%  -4001678,-221) -
Pena 2022 77 683 78 02 1217 37  31%  -5.00(9.36,-0.67) Kim 2007 704 786 14 762 831 12 1.8% -580[12.05,045
Plavsic 2020 95 16 22 102 18 22 07% -300F1338,7.38 — Subtotal (95% CI) 116 76 282%  -244[4.10,-077] L 4
Racil(1) 2016(1) 67 2 17 f0 2 7 T&% -300[476,-1.24] - Heterogeneity: Tau? = 1.71; Chi*= 8.37, df=6 (P = 0.14); F= 36%
Racil(1) 2016(2) 68 2 16 70 2 7 T76% -200(378,-0.23] — Testfor averall effect 2= 2.87 (P = 0.004)
Salus(l) 2022 731 1272 14 855 888 14 1.1% -12.40 [20.6,-4.24]
Shu 2023(1) 7424 16 756 18 8 7TE%  -160(337,047) —7 2.6.2 =12 weeks (total intervention duration)
Shu 2023(2) 739 33 15 756 19 8 G7%  -1.70(383,043 — Bharath 2018 67 447 20 69 894 20 31%  -200[6.38,23g —
wiong 2008 25 132 76 39 13 57%  -500(762,-238 — Can 2022 TAZ 3320 THE 21 20 TF% -DEDELE, A1) -
Subtotal (95% CI) 318 216 67.0%  -2.59[3.69,-1.49] * Cvetkovit 201811 775 95 10 8415 983 T 09% -BBS[16.01,2.71] —
Heterageneity: Tau? = 1.95; Chi*= 28.04, df=13 (P = 0.008); = 54% Cvetkouic 2018(2) 769 1141 11 8415 983 7 08% -7.25[17.05,255 —
Testfor averall effect 7= 4.62 (P < 0.00001) HarderLauridsen 2014 746 7.4 18 829 1215 18 17% -7.40013.87,-0.83)
Heidarianpaur 2023 834 985 15 9971 1077 15 1.4% -16.31[2370,-8.9)
25.2 =150 minutes per week Jain 2022 81 8 40 9 27 33%  200F2.20,6.20) I
Bharath 2018 67 447 20 B9 884 20 3% -200638, 238 — 1 Jian 2014 TETT 201 44 7RO 198 44 OF%  -3.20403,-237] -
Cuetkawié 2018¢1) 775 95 10 8415 983 7 09% -665[16.01,271] — Pena 2022 77 883 7B 82 1217 37  31% 500938067
Hamila 2018(1) 85.7 2 7 838 33 2 27%  -410[891,0.71] T Plavsic 2020 98 16 22 102 19 22 0F% -300[13.38,7.38 —
Hamila 201 8(2) 87 1§ 89F 33 3 38%  -2806.60,1.00] — Racil(1) 2016(1) 6 2 17 f0 2 T 76% -3.001476,-1.24] —
Hamila 201 8(3) 879 32 8 098 33 3 32%  -1.90(B24,2.44] — Racil(1) 2016(2) 68 2 16 0 2 T 76% —
Heldarianpour 2023 834 985 15 9971 1077 15 1.4% -1631[2370,-897] Sa\us((1))2022() 731 X7 14 855 898 14 14% -124002056,-4.24)
Jain 2022 81 8 40 78 4 27 33% 2.00(2.20,6.20] T Saygin 2011 8846 817 20 9422 877 19  23% -576[11.09,-0.43
Jian 2014 TEFT 201 44 7891 188 44 A7% 320 F403,-237) - shxgznza(w) 74 24 16 756 19 8 TE% - s[u 13370 17} —
Kim 2007 704 786 14 762 831 12 1.8%  -580F12.05 045 Shu 2023(2) T30 33 15 756 18 & 67% -1.701-383,043) 7
Saygin 2011 88.46 BA7 20 9432 B77 19 23% -576[11.09,-0.43] Wong 2008 71 25 12 76 39 12 57%  -500[762-231 —_—
‘15“/1:9‘1?155 o 69 1162 2;? 74 1543 “1; 3';?]% -ggz[{-?ﬁﬂ?ﬂ‘:;ﬂ - I Wang 2018 69 1162 15 74 1549 15 08% -500[14.80,4.80 Py I
ubtotal (95% 0% -3.66[5.57, 1. Subtotal (95% CI) 07 71.8% .99]
Heterageneity: Tau® = 4.31; Chi*=20.99, df= 10 (P = 0.02); F= 52% Heterogeneity: Tau* = 2.51; Chi*= 42.51, df= 17 (P = 0.0006); = 60%
Testfor ovetall effect Z= 375 (P = 0.0002) Testfor overall effect Z= 5,36 (P < 0.00001)
Total {95% CI) 519 383 100.0% -2.89[3.82,-1.97] * Total (95% CI) 519 383 100.0% -2.89[-3.82,-1.97] *
?mf:ﬂgenew“T:ﬁ:;1:5‘10:(\‘; EETDEEIEEIIET‘\():ZQ(P:DDDDE)I FF=54% =0 =0 0 i Heterageneity: Tau? = 2.11; Chi*= 51.50, df= 24 (P = 0.0008); F=54% En = p P
estfor averal effect: < oUrs [expe . = -
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Figure S8.7. Forest plot of subgroup analyses by region Figure S8.8. Forest plot of subgroup analyses by economic status
Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Su Mean _ SD Total Mean  SD Total Weight IV, Random, 95% CI m, 85% C| Study or Subaroup Mean  SD Total Mean _ SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
2.7.1 Asia 2.8.1 Lower-middle-income countries
Can 2022 74333 20 748 21 20 7% -DB0FZIN, 111 - Harmila 2018(1) 857 2 7 898 33 2 27%  -410(8.91,0.01 r
Heidarianpour 2023 834 985 15 9971 1077 15  1.4% -16.31[23.70,-8.92) Harnila 2018(2) 7 1 8 888 33 3 38%  -28016.60,1.00) —
Hongling 2012 72 330 76 4 30 75%  -4.00F579,-221] — Harnila 2018(3) 878 32 8 898 33 3 32%  -1.90}5.24,2.44] —T
Jain 2022 81 8 40 748 37 33% 20042206200 - Jain 2022 a1 8 40 798 27 33%  200F2.20,6.200 I
Jian 2014 7571 201 44 TR@T 198 44 97%  -320[4.03,-237] - Raciltty 2016¢1) 67 2 17 70 2 7 76% -3.00F4.76,-1.24] —
Kim 2007 704 786 14 TEZ 831 12 18% 5801205045 Raciltt) 20162) 68 2 16 70 2 7 78% -200378-0.22) —
Saygin 2011 8846 817 30 8422 B8F7 19 23% -576[11.09,-043] Subtotal (95% Cly 96 49 28.1%  -2.25[-3.40,-1.10] *
Shu 2023(1) 74 24 16 TG 1.8 B 76%  -1.60}3.37,0.17) — Heterageneity: Tau®=0.16; Chi*=5.37, df=5 (P = 0.37); F=T%
Shu 2023(2) 738 33 15 756 18 B 67%  -1.70F3.83,0.43) - Testfor overall eflect 2= 3.62 (P = 0.0001)
wang 2008 7125 12 76 39 12 57%  -5.00(7.62,-2.3 —
Subtotal (95% C1) 226 195 537%  3.03 [[,4_47,' ) <> 2.8.2 Upper-middie-income countries
Heterogeneity: Tau®= 3.19; Chi*= 34.38, df = 9 (P < 0.00013; = 74% Can 2022 743 33 20 749 21 20 7%  -DB0FZ31,1.1]
Testior overall effect: Z= 410 (F < 0.0001) Cretkavic 2018(1) 77695 10 8415 983 7 09% -B85[16.01,2.71) —
Cretkavif 2018(2) 768 1111 11 B415 983 7 08% -7.25[17.05255 —
2.7.2 Europe Heldarianpour 2023 234 985 15 8871 1077 15 14% -16.3123.70,-8.92)
Cuetkavié 2018(1) 775 95 10 8415 983 708% -6B5[F1B.01,271] — Hongling 2012 7z 3 30 78 4 30 75% -400[578,-2.21] -
Cethovic 2016(2) 769 1141 11 8415 683 7 08% -7.2517.05,2.56 — Jian 2014 TETY 201 44 TEST 188 44 A7%  -320014.03,-237 -
Daley 2006(1) 8042 488 27 8128 48 13 45%  -087[}413,239 - Plavsic 2020 99 16 22 102 19 21 07% -300[13.38,739 —
Daley 2006(2) 8216 432 22 8129 48 13 46% 067235409 Saygin 2011 8846 817 20 9422 877 19 23% 576 [11.08,-043
Harder-Lauridsen 2014 755 74 18 829 1215 18 1.7% -7.40[13.97,-083] Shu 2023(1) 7424 1B 756 19 8 7B%  -180[337,017] ]
Plavsic 2020 99 16 22 102 19 22 O07% -3.00113.357.36) — Shu 2023(2) 73833 15 TEB 18 B G7%  -1.70(3.03,0.43) —
Salus(1) 2022 731 1272 14 865 898 14 11% -12.40 [20.56,-4.24) Subtotal (95% Cl) 180 45.4%  -3.15[-4.62,-1.68] >
Subtotal (95% CI) 94 144% 409 [7.69,-0.48] - Heterageneity: Tau®= 2.60; Ghi*= 27.22, df= 9 (P = 0.001); F=67%
Heterogeneity: Tau™= 11.82; Chi*= 14.44,df= 6 (F = 0.03); F=58% Testfor overall eflect 2= 4.19 (P < 0.0001)
Testtor overal effect: 2= 232 (P = 0.03) 23t .
8.3 High-income countries
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Subtotal (95% CI) 56 22 248%  258(-369, * Salusi1) 2022 7311272 14 855 898 14 14% -
Heterogeneity: Taus= 0.00; Chi= 112, df= 4 (P = 0.89); F= 0% Wang 2008 725 12 TR 39 12 57% —
Testior overall effect: 7= 4.53 (F < 0.00001) \Wong 2018 B9 1182 15 74 1548 15 08% -500[14.80,4.80) -
Subtotal (95% CI) 220 154 265%  -3.77[6.08,-1.46] <>
2.7.4 North America Heteragenefty: Tau®= 6.20; Chi*=18.11, f=8 (P = 0.02); F= 5%
Bharath 2018 67 447 20 69 884 20 31%  -2.0016.38,2.36) — Testfor overal efiect 7= 3.20 (P = 0.001)
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‘Wong 2018 69 1162 15 74 1549 15 08%  -5.0014.80,4.80) — Total (95% CI) 519 383 100.0%  -2.89[-3.82,-1.97]
Subtotal (95% CI) 72 74%  -3.64[-6.59,-0.68 - Heterageneity: Tau®= 2.11; Chi= 51.89, df= 24 (F = 0.0008); F=54% E = P
Heterogeneity: Tau?= 0.00; ChF= 0,83, df= 2 (P = 0.61); F=0% Testfor overall efiect 7= 6.14 (P < 0.00007) ours [sxperimental] Favours [control]
Testtor overal effect: 2= 2.41 (P = 0.02) Testfor subaroun differences: Chi*=1.75. df= 2 (P= 0.42). F= 0%
2.7.5 South America
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Mot applicable
Testfor overall effect: Not applicable
2.7.6 Oceania
Subtotal (95% CI) 0 0 Not estimable
Heterageneity: Mot applicable
Testfor averall effect: Not applicable
Total (95% CI) 519 383 100.0%  -2.89[3.82,-197] *
Hetsrogeneity: Taus= 2.11; Chi*= 51.89, df = 24 (P = 0.0008); F=54% E - t e

Testfor overall effect: Z=f14 (P = 0.00001)

Test for subaroun differences: Chi*=1.01. df= 3 (P = 0.800. F= 0%
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Figure S8.9. Forest plot of subgroup analyses by weight status

Control
SD

Experimental
Mean Total Meas

Total

2.9.1 Overweight

Harder-Lauridsen 2014 755 7.4 18 828 1215 18
Subtotal (95% CI) 18 18
Heterageneity: Mot applicable

Testfor overall effect: 7= 2.21 (P = 0.03)

2.9.2 Obesity
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Testfor overall effect. Z= 6.89 (F = 0.00001)
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Heterogeneity: Tau?=1.26; ChiF= 32.08, df =17 (F = 0.01);
Testfor overall effect; 2= 6.12 (P = 0.00001)
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Heterogeneity: Taus = 0.00; ChF = 461, df= 5 (P = 0.47); = 0%
Test for overall effect: Z= 6.59 (P = 0.00001)
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Jian 2014 75.71
Plavsic 2020 a9
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Racil{1) 2016(2) 68
Saygin 2011 88.46
Wang 2018 69

Subtotal (95% CI)
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201 49 7891
16 22 102
2 17 T
2 18 70
817 20 9422
11.62 15 T4
169

Test for overall effect Z= 4.46 (P < 0.00001)
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Figure S8.10. Forest plot of subgroup analyses by sex
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Figure S9. Forest plots of subgroup analyses for SBP in children and adolescents with overweight or obesity
Figure S9.1. Forest plot of subgroup analyses by type of exercise ~ Figure S9.2. Forest plot of subgroup analyses by exercise intensity
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Hamila 2018(3) 118 B2 8 1385 112 3 0%  -370}1708,0.68) — Guijun 2008 1497 15 1B 12315 27 10 17%  -818[10.01,-5.35] —
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Figure S9.3. Forest plot of subgroup analyses by duration per session
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Figure S9.4. Forest plot of subgroup analyses by exercise

frequency
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2.4.1 <3 sessions per week

Boer 2014(1) 138 17 M9 10 T 1% 60011433233 B
Boer 2014(2) 1198 16 1@ 10 7 11% 0.00 £8.70, 8.70] S
Boff 2020 12284 1037 34 121 1108 31 14% 1643308,7.07] T
Espinoza-Gika 2018¢1) 10306 1353 B4 1026 1074 30 15% 0.46437,5.29] 1
Espinoza-Gika 2018(2) 10303 648 141 10281 895 3¢ 18% 012F318,3.42] I
Faria 2020(1) 1157 BDS 24 173 829 13 14% -16017.14,3.84] — 71
Faria 2020(2) 1145 828 26 173 829 13 14% -2.80832,2.77) — 1
Gonzalez-Galvez 2024(1) 123 114 9 1265 1316 B 07%  -350[(16.40,9.40)

Gonzalez-Galvez 2024(2) 1163 11.28 11 1265 1316 6 08% -10.20(-2266,2.26) —
Harder-Lauridsen 2014 1045 933 16 1023 998 18 13% 2204.13,8.53] 1
Hongling 2012 M3 5 30 16 630 17%  -300F578,-0.21] —
Machaco 2022 W03 48 20 10T 133 15 13%  -880 F16.95-285]

Plavsic 2020 103 85 12 144 6B 2T 15% 410865, 0.45] —
Savaye 2007 171 11 75 1204 1254 44 15% 0.60 356, 5.06] -1
Savaye 2011 1217 1024 75 1217 1082 44 18% 0.00 1395, 3.95] -
Tjonna 2008 1194 716 20 1226 704 27 15% -3.1017.40,1.20] T
Wong 2008 13E 71 12 17T 682 1T 14% -3301853,213] —
Subtotal (95% CI) 618 354 229%  -172[-3.01,-042] *
Heterogeneity: Taus = 0.77; Chi"=17.86, df= 18 (P = 0.33), F= 10%

Test for overall effect: Z= 2.60 (P = 0.009)

2.4.2 =3 sessions per week

Abags] 20221 12223 13 126 38 B 18% -3.008.29,0.29] -]
Abassi 2022020 123 38 13 128 38 B 18% -2.00 15,68, 1.68] T
Aguilar-Cordero 2020 12488 672 48 13116 1224 48 16%  -6.47[10.25-269) —

Bezerra 2023 1116 113 20 11126 B4 21 14% 0111677, 6.68]

Bharath 2018 120 178 20 124 626 20 17%  -400F685-1.15] —
Bruyndonchy 2015 08 B 27 1200 11 20 14% 120001722678

Chuensiri 2018(1} 125 1327 11 121 1327 5 07%  4.00[(10.03,18.03)

Chuensiri 2018(2) 116 1162 15 121 1327 6 08%  -500H7947.14) —
Cvetkavic 2018(1) 175 1112 10 12485 1158 7 09%  -7.35[1835 364 —
Cvetkavit 2018(2) 165 1445 11 12485 1158 7 08%  -6350203% 363 —
Davis 2020 1051 BB3 90 1023 685 17% 260 [0.89, 4.71] —
Farpour-Lambert 2008 1207 1389 22 1257 1485 2T 11%  -50001344,344] —
Guijun 2009 11487 15 16 12315 27 A0 17%  -BAB1001,-6.3%) -

Harmila 2018(1) 164 74T 1255 112 % 05%  -210[2548,7.29] —
Harmila 2018(2) 1166 57 & 1255 112 3 07%  -690F2017,637] —
Harmila 2018(3) 1218 B2 8 1256 112 3 07%  -370[17.08,96g

Heidarianpour 2023 10827 1239 15 1182 1347 15 10% -8.83[19.24,-072

Horner 2015(1) 10958 1956 27 11663 1023 & D09%  -7.05[17.283.18 —
Horner 2015(2) 11083 804 23 11663 1023 & 12%  -674[1356,207 ~
Jain 2022 14 8 40 116 8 27 15% -2.0016.91,1.81] -
Jian 2014 12056 256 44 12072 224 44 18%  -BAT[10.18,-8.18) -

Kai 2024 12r 1 200 32 324 18%  -500F6.20,-372 -

Kelishaci 2008 1169 4588 45 187 450 47  04%  0.20118.56,10.98]

Kelly 2004 120 832 10 122 1581 10 09%  -200[1285054 7
Kirm 2007 1228 711 14 1242 1074 12 12% -1.3018.43,5.87] 1
Kir 2011 114 1038 12 118 1581 10 08%  -400[15437.43 7
Kir 2020 1276 23 24 1332 41 24 17%  -5B0ET46,-372 -

Larsen 2016 01 B8 81 1031 77 44 17%  -300F696,-0.04] ]

Lee 2010(1) 11834 1513 20 12142 1603 8 08% -1.78[14.19,10.63)

Lee 2010(2) 11653 10.99 16 12112 1603 & 08%  -459(16.37,7.19) -
Liqun 2014 1065 125 76 1088 43 97 16% -3.30 16,66, 0.06] —

Luo 2013(1) 10072 821 43 11221 826 34 16% -11.49014.83-815 -

Luo 2013(2) 975 622 52 10788 941 3&  16% 103901374704 i

Meng 202201 1Mo 5 12 16 4 6 15%  -B00R027,-173) —

Meng 2022(2) Me 71 MG 4T 15% -2.00 1708, 3.09] — 1
Meyer 2006 1200 133 33 133 186 34 12%  -130021.00,-500]

Murphy 2008 114 8 23 AT AT 4T 15% -2.80 738, 1.74] T
Park 2007 112 76 18 1183 TS5 21 15%  -7.3011.99,-261]

Racil(1) 2016¢1) 165 17 118 57 15% -3.00-7.40,1.40] T
Racil(1) 20162} 16 5 16 118 57 15% 3001744, 1.44] T
Racil 2024(1) 11915 & 12 1181 47 5 15% 0.05 14,95, 5.05] —
Racil 2024(7) 11933 47 12 1181 47 6 15% 0231438, 4.84] -1
Salus(l) 2022 1269 898 14 1207 1646 14 10%  520[4.62,150 -
Sayain 2011 1216 103 20 1351 084 18 1.8% -13.50F14.00,-1281] -

Seo 2018 12306 11.07 26 12291 1595 44 13% -0.8517.20,5.50] 1
Shalitin 2009 11178 85 112 1854 85 13% -1.0017.79,5.79] 1
Shu 2023(1) 119 47 16 17 § B 18%  -5.20F0.06,-1.04 -

Shu 2023(2) 132 B3 15 M7 58 15% -3.80 (261,081 ]

Sigal 2014(1) 111 BBE 75 110 872 25 16% 100284, 4.84] T
Sigal 2014(2) 112 883 78 110 872 25 16% 200 1.84,594] B

Sigal 2014(3) 110 BBE 75 110 872 26 16% 0.00 388, 3.88] 1
Son 2017 1237 853 20 1306 622 20 15%  -BA0[11.88,-181]

Vasconcellos 2016 123 13 10 129 6 10 11%  -B.00[14.87,287 —
Wao 2012 10305 775 10 1183 718 10 13% -13.25019.80,-6.70]

Yu 2020 027 81 99 1021 88 72 17% 0.60 2,00, 3.20]

Yuanyuan 2015013 10547 721 10 1067 7H2 % 10%  -110010.81,861 I
Yuanyuan 2015¢2) 9901 724 10 106A7 762 3 A0%  -T.E6[17.28 246 ~
Yuanyuan 2018¢3) 9765 BA2 9 106AT 761 4 4%  -B.82}1755-0.26)

Zhaogang 2021 9824 8B4 48 10124 1004 48 15% -3.00 16,90, 0.80] —
Subtotal (95% C1) 1618 1233 77.4%  -4.43[:6.05,-2.80] *
Heterogeneity: Tau® = 29.58; Chi*= 748.95, df= 58 (F < 0.00001); = 92%

Test for overall efflect: Z= 5.3 F < 0.00001)

Total (95% CI) 2236 1587 100.0%  -3.90[5.34,-2.46] *
Heterogeneity: Tau® = 30.25; Chi*= §76.13, df= 75 (F < 0.00001); F= a1%

Test for overall efflect: Z= 5.31 (P < 0.00001)

Test for subaroun differences: ChF= 652, 47=1 (P=0.01). F=g4.7%

10
imental] Favours [contral]



Figure S9.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control Mean Difference Mean Difference
Study or Subaroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.5.1 <150 minutes per week

Abassi 2022(1) 127 23 13 125 38 6 16%  -30016.36,029 —
Abassi 202202 123 38 13 125 38 6 16%  -2001568,168 T
Boer 2014(1) M3 8 47 M9 10 7 14%  -600}1433,233 —
Boer 2014(2) M99 18 M9 10 7 4% 0.00F8.70,8.70]

Boff 2020 12284 1037 34 421 1108 3 14% 18412.39,7.07] —_1
Bruyndoncke 2015 108 & 27 120 11 21 14% -1200117.22,-678]

Chuensiri 2018(1) 125 1327 1M 121 1327 5 07%  400(10.03,1809

Chuensiri 2018(2) 116 11.62 16 121 13.27 6 08%  -500[17.14,7.14] —
Cretkovit 2018(2) 1165 1415 11 12485 1158 7 08%  -835[20.33,359) —
Espinoza-Giva 2019(1) 10306 1363 69 1026 1014 30 1.5% 0.4614.37,5.29] T
Espinaza-Giva 2019(7)  109.03 849 141 10291  BI  34  15% 01213.18,347] -1
Faria 202001} 187 805 24 1173 829 13 4% -1E0FT.14,394] —
Faria 2020(2) 1145 829 26 1173 829 13 4% -2808.32,27%) —
Gonzalez Galvez 2024¢1) 123 114§ 1265 1306 6 O7%  -3.50 [16.40,940]

GonzalezGalvez 2024(2) 1163 1128 11 1265 1316 6  0.8%  -10.20 2266, 2.26] —
Harder-Lauridsen 2014 10456 838 18 1023 508 18 1.3% 220[-413,853] D Ea—
Hongling 2012 M3 5 30 M6 6 30 17%  -300(679,-021] —]

Ligun 2014 1065 125 76 1008 O3 67 1.6%  -3.30 666,006 —
Machadn 2022 1003 48 20 1102 133 15 1.3%  -8.90F16.95,-285

Meng 2022(1) M0 5 13 M6 4 6 15% 60011027173

Meng 2022(2) M7 1 ME 4 7 15%  -20047.08,308 T
Murphy 2008 M4 8 23 1143 57 42 15%  -280[7.39,1.76] —
Plavsic 2020 103 85 22 1144 68 22 15% 410865048 ]
Raeil(l) 2016(1) M5 5 47 M8 5 7 15%  -30017.40,140] —
Racil(1) 2016(2) M5 & 18 118 5 7 18%  -300F7.44,144] T
Racil 2024(1) M85 5 13 181 47 5 15% 0.051-4.95,5.05] —_—
Racil 2024(2) 11932 47 12 181 4F B 15% 02314.38,484] —7
Salus(1) 2032 1359 898 14 1207 1645 14 1.0% 53014621503 —
Savoye 2007 121 11 75 1204 1284 44 15% 0.6013.88,5.08] T
Savoye 2011 1217 1024 75 1207 1082 44 16% 0.001-3.95,395] —_
Shy 2023(1) 119 47 18 1171 5 8 18%  -620[09.30,-1.04 —

Shu 2023(2) 132 B3 15 1171 5 8 1.5%  -31806.61,081]

Sigal 2014(1) 1M1 8eE 78 110 872 25 16% 1.00F2.94,494] ]

Sigal 2014(2) 12 883 78 10 872 25 16% 200F1.94,594]

Tjonna 2008 1184 716 20 1225 7.04 22 1.6% -310[-7.40,1.20] -
Wong 2008 M3E 71 12 1T 62 12 4% -320F8.53,213) *
Subtotal (95% €1) 1085 632 492%  -224[-325,-1.23] +
Heteropeneity: Taw = 2.82; Chi*= §1.48, df= 35 (P = 0.04); F= 32%

Test for overall effect 7= 4.36 (P < 0.0001)

2.52 2150 minutes per week

Agullar-Cordero 2020 12460 572 49 13116 1224 49 16%  -B.47 F10.25,-268] —

Bezera 023 145 13 20 11126 B4 31 14% D41 F577,555 B
Bharath 2018 120 179 20 124 626 20 17%  -400F68S-115] —
Cretkovic 2018(1) 175 1142 10 12485 1158 7 09%  -7.35 }16.35,3685 —
Davis 2020 1051 688 90 1023 B 85 17% 280(0.89,4.71] —
Farpour-Lambert 2009 1207 1389 22 1257 1485 22 14%  -500 F13.44,3.44] —
Guijun 2009 1497 16 16 12318 27 10 17%  -BABF10.01,-6.35] —

Hamila 2018(1) 164 71 7 1255 112 2 05%  -910[25.49,7.26) —
Hamila 2018(2) 1186 67 8 1288 112 3 O7%  -B90F20.7,637] —
Hamila 2018¢3) 1218 62 8 1255 112 3 0P%  -370 H7.08,956]

Heidarianpour 2023 10827 1239 15 1181 1347 15 1.0%  -8.98119.24,-073

Hamer 2015(1) 10958 1956 27 11663 1023 8 08%  -7.05117.28,316] —
Homer 2015(3) 11088 804 23 11663 1033 8 1.3%  -574 1355207 —
Jain 2022 M4 8 40 M6 8 27 16%  -2000591,191] T
Jian 2014 13056 256 44 12071 234 44 18%  -BAT[10.13,-8.16] -

Kai 2024 127 1 20 132 3 24 18%  -60006.28,-377 -

Kelishadi 2008 116.0 4588 45 1167 450 47  04% 02011856, 10.96]

Kelly 2004 120 632 10 122 1581 10 08%  -2.00 1255855 —
Kim 2007 13220 P41 14 1243 1074 12 1.3%  -130[6.43,583) —
Kim 2011 1141039 12 118 1581 10 08% 4001543743 —
Kim 2020 1276 23 24 1333 41 34 1P%  -560[7.48,-373) —

Larsen 2016 1004 69 81 1031 TF 44 17%  -3.00[5.96,-004] —]

Lee 2010(1) 11934 1519 20 12142 1603 9 08% -1.78[1419, 1059

Lee 20102) 11652 1099 16 12112 1603 9  08% 459 F16.37,7.19] —
Luo 2013(1) 10072 621 43 11221 826 34 1.6% -11.49[14.83,-8.15 —_—

Lo 20132) 976 622 52 10789 901 39 16% -1039[1374,-7.04] —

Meyer 2006 120 133 33 133 196 34 13% -13.00021.00,-500]

Park 2007 M2 76 19 1193 75 21 15%  -7.30011.99,-261]

Saygin 2011 1216 103 20 1351 084 19 1.8% -1350(14.09,-1291] -

Seo 2019 123.06 11.07 26 12391 1605 44 1.3% -0D86[-7.20,5.50] D E—
Shalitin 2009 111178 85 112 1854 55 13%  -10017.79,579] ——
Sigal 2014(3) 110 @86 76 11D 872 36 16% 0.001388,388] —
Son 2017 1237 953 20 1306 622 20 1.5%  -6.90F11.89,-1.91]

vascancellos 2016 123 13 10 138 6 10 14%  -6.00[1487,287] —
Wioo 2012 10305 776 10 1163 748 10 1.3% -13.25F19.80,-6.70]

Yu 3020 1027 81 98 1021 89 I 4T% 0.601-2.00,3.20] -
uanyuan 2018(1) 10547 721 10 10657 TE2 3 1.0%  -110F10.81,861] —
Yuanyuan 3019¢2) 9901 724 10 10657 TH2 3 1.0%  -7.56 [17.28,216] —
uanyuan 2019(3) 9765 662 9 10667 TH2 4 11%  -B.92F17.55-028]

Zhaogang 2021 9834 984 49 10124 1004 49 16%  -3.00 F6.90,090] —
Subtotal (95% CI) 1151 50.8% 538 [.7.35,-3.40] R
Heterogeneity: Tau? = 28.47; Chi*= 588.34, df= 38 (P < 0.00001},

Testfor overall effect 2= 5.34 (P < 0.00001)

Total (95% C1) 2236 1587 100.0%  -3.90[5.34,-2.46] *

Heterogeneity: Tau? = 30.25; Chi*= 876.13, df= 75 (P < 0.000013; F= 91%

Testfor overall effect Z= 5.31 (F < 0.00001)
Testfor subaroun differences: Chik= 7.67. df= 1 (P = 0.00B). F= 87.0%
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Figure S9.6. Forest plot of subgroup analyses by

intervention duration

Experimental Control Wean Difference Mean Difference
Study or Subaroup Mean  SD Total Mean  SD Total Weight I, Random, 95%Cl 1V, Random, 95% CI
2.6.1 <12 weeks (total intervention duration)

Bezera 2023 M3 20 11136 B4 31 14% 01577559 —
Gonzalez-Galvez 2024(1) 123 114 9 1285 136 B 07%  -350(16.40,9.40]

Gonzalez-Gahvez 2024(2) 1163 1128 11 1265 1346 6 08%  -10.20[2256, 2.26] —
Hamila 2018(1) MB4 717 1285 112 2 05%  -910[2549,7.29) —
Hamila 2018(2) 1186 57 B 1255 112 3 07%  -680[2017,637) —
Hamila 2018(3) 121.8 6.2 8 1255 112 3 0.7% -370[-17.08, 0.68]

Hongling 2012 M35 30 16 6 30 17%  -300F679,-0.21] —

Kelly 2004 130 832 10 133 1581 10 09%  -200(1255 659 ——
Kim 2007 1228 701 14 1242 1074 12 12%  -1.30(843,583 S
Larsen 2016 1004 69 51 1034 PR 44 7% -300(596,-0.04] —

Lee 201001} 11934 1519 20 12142 1603 9 08% 179114191063

Lee 2010(2) 11653 1099 16 12142 1603 9 08%  -459[16.37,7.19] —
Luo 2013(1) 10072 621 43 11221 826 34 16% -1149[14.83,-8.15] -

Lu 2013(2) 975 622 52 10783 911 38 16% -10.39[1374,-7.04] —

Raeil 2024(1) 1845 & 12 1181 47 5 15% 0.05 4,95, 5.08) —
Racil 2024(2) 11933 47 12 181 47 B 15% 0.2314.38, 4.84] —
Subtotal (95% Cl) 238 182%  -426[-6.84,-167] .
Heterogeneity: Tau= 13.63; Chi*= 42.61, df= 15 (P = 0.0002); F= 5%

Testfor overall effect 7= 3.2 (P = 0.001)

2.6.2 =12 weeks (total intervention duration)

Abassi 2022(1) 122 23 13 128 38 B 16%  -3.00(6.29,0.29] ]
Abassi 2022(2) 12338 13 135 38 B 16%  -200F568, 1.68] T
Aguilar-Cordero 2020 12460 573 40 13146 1234 40 1.6%  -5.47[10.25,-2.50] —

Bharath 2018 120 179 20 124 626 20 17%  -4.00FB8S-1.15] —

Boer 2014(1) M3 8 17 M8 10 7 44%  -B00F1433,233 —
Boer 2014(2) M9 9 15 1g 10 7 1% 0.0018.70, 8.70)

Boff 2020 12284 1037 3 131 1108 3 4% 1.8413.38, 7.07) .
Bruyndoncke 2015 W86 2 120 11 21 4% -1200[17.22,-6.78]

Chuensiri 20181} 125 1327 1 121 1327 5 07% 400010031803

Chuensiri 2018(Z) 116 11862 18 121 1327 6 0.8% -500[-17.14,7.14] —
Cvetkovié 2018¢1) 1175 1142 10 12485 1168 7 0.9%  -7.35[1835 365 —
Cretkovit 2018¢2) 1165 1445 11 12485 1158 7 0.8%  -8.3502033 367 —
Davis 2020 1051 B8 90 1023 6 85 17% 280088, 4.71) —
Espinza-Silva 2019(1) 10306 1353 69 1026 1044 30 15% 0.46 -4.37, 5.29) —
Espinoza-Gilva2019(2) 10303 848 141 10291 89 34  1.6% 0121318, 2.42) 1
Faria 2020(1) 157 BOS 24 1173 829 13 14%  -160[714,394] —_—
Faria 2020(2) 1145 828 26 1173 829 13 14%  -280F83L17Y — 1
Famour-Larmbert 2009 1207 1369 22 1257 1485 22 10% 50001344, 344 —
Guijun 2008 11487 186 16 13345 27 A0 AT%  -BAB[10.01,-6.35 —
Harder-Lauidsen 2014 1045 938 18 1023 988 18 13% 2201413, 8.53) T
Heidarianpour 2023 10832 1238 15 1182 1347 15 1.0% -9.98(19.24,-0.77]

Homer 2015(1) 10958 1956 27 11663 1023 B 09%  -7.08(17.28,318] —
Hormer 2015(2) 11089 804 23 11663 1033 B 12%  -574[1355 207 —
Jain 2022 M4 g 40 116 B 27 16%  -200F591,1.91] —
Jian 2014 12055 256 44 12077 224 44 18%  -G17[10.18,-8.18] -

Kai 2024 1271 20 132 3 34 18%  -6.00(6.28,-377 -

Kelishad 2008 1169 4588 45 1167 459 47 0.4%  0.20[16.56,18.95]

Kim 2011 114 1038 12 118 1681 10 08%  -400(15.43,7.43] —
Kirn 2020 1276 23 24 1332 41 24 17%  -560F748,-377 -

Ligun 2014 1065 125 7B 1098 93 67 16%  -330(6660.08 —
Machada 2022 103 48 20 1102 133 16 1.3%  -9.90[1695,-285

Meng 2022(1) M0 5 42 M6 4 B 15%  -BO00[10.37,-1.73]

Meng 2022(2) Ma 7 A1 1ME 4 7 15%  -200F7.09, 309 —
Meyer 2006 120 133 33 133 195 34 1.2%  -1300(21.00,-5.00

Murphy 2008 1.4 g 23 11432 87 12 1.6% -2.80[-7.38,1.79] A
Park 2007 M2 76 18 1183 75 21 15%  -730[11.99,-261]

Plavsic 2020 103 85 22 1144 B8 33 15%  -410(865045

Raci(1) 2016(1) M55 17 18 5 7 15%  -3.00F7.40,1.40] T
Racil(l) 2016(2) M55 46 18 5 7 15%  -300[7.44,1.44] —T
Salus(1y 2022 1259 888 14 1207 1646 14 1.0% 52004621507 ]
Savoye 2007 121 11 75 1204 1258 44 15% 0.60 [-9.86, 5.06] 1
Savoye 2011 117 1024 T8 17 1082 4 16% 0.00-3.95, 3.95] 1
Saygin 2011 1216 103 20 1351 084 19 1.8% -13.5014.09,-1291] -

Seo 2018 12308 11.07 26 12381 1605 44 1.3% -0.86[-7.20, 5.50] [
Shalitin 2009 1178 85 112 1854 55 13%  -1.00F7.79,579] — T
Shu 2023¢1) M8 47 46 1174 5 8 16%  -52019.36,-1.04) —

Shu 202312) 1132 B3 15 171 5 B 15% 390861081

Sigal 2014(1) 1M1 886 75 10 872 35 16% 1.001-2.94, 4.94] e
Sigal 2014(2) 12 883 78 110 872 25 1.6% 2001194, 5.94] T
Sigal 2014(3) M0 886 75 110 872 26 1.6% 0.00 3,86, .86] —_
Son 2017 1237 943 20 1306 22 20 15%  -690(1139,-191)

Tionna 2009 9.4 716 20 1225 704 22 15%  -3A0(740,120) T
vasconcellos 2015 12313 10 138 B 10 14%  -BO0[14.87,2.87]

Wong 2008 138 7112 17 B2 12 14%  -320(853,213 ~
oo 2012 10305 775 10 1183 TAB 1D 13% -1325[19.80,-6.70]

Yu 2020 1027 81 99 1021 8BS T2 17% 0.60 -2.00, 3.20] T
Vuanyuan 2019(1) 10547 721 10 10657 762 3 10%  -110[10.81, 861 ——
Yuanyuan 2018(2) 99 724 10 10657 762 3 1.0%  -T86[1728,218 ~
Vuanyuan 2019(3) 9765 BE2 9 10657 762 4 11% -BOI[1755-029)

Zhaogang 2021 8324 G54 49 101.24 1004 43 1.6% -3.00 [-6.80, 0.80]

Subtotal (95% CI) 1913 1349 B18% 3831545,

Heterogeneity. Tau™= 1.64; Chi"= 811,30, df= 50 (F < 0.00001Y, I*= 83%

Testfor overall effect 7= 4.63 (P < 0.00001)

Total (95% C1) 2236 100.0%  -3.90[5.34, 2.46] *

Heterogeneity: Tau?= 30.25; Chi?= 876.13, df = 75 (P < 0.00001); F=

Testfor overall effect = 5.31 (F < 0.00001)
Testfor subsraun diferences: Chi*= 0.07. df=1 (P=0.78). F=0%
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Figure S9.7. Forest plot of subgroup analyses by region Figure S9.8. Forest plot of subgroup analyses by economic status

erimenta Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subarou oD Total_mean S Total weie_ e Random. 055 W, n.85% CI Study or Subarou Mean SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95t C1
27.1 Asia 2.8.1 Lower middle income countries
Chuensiri 2018(1) 125 1327 11 121 1327 5 07%  400F1003,1803) —_— Abassi 2022(1) 122 23 13 125 38 6 18%  -3.00(829,029) —
Chuensiri 2018(2) M8 1162 15 121 1327 6 08%  -500[17.14,714] _—r Abassi 20222) 123 38 13 125 38 6 1%  -200[568168)
Guilun 2008 1487 15 16 12315 27 10 17% -818}1001,-635 — Hamila 2018(1) 184 717 1255 112 2 0% -810}2548.7.29) —
Heidarianpour 2023 10822 1238 15 1182 1347 15 10% -898}1824-072 _— Hamila 2018(2) 1186 57 8 1255 112 3 07%  -BA0[2047.637) —
Hongling 2012 M3 5 30 116 6 30 17%  -32001578,-021] — Hamila 2018(3) 1218 B2 8 1255 112 3 07%  -37011708968)
Jain 2022 M4 8 40 116 8 27 16%  -200(581,181 — Jain 2022 48 a0 16 8 27 18% 2000591181
Jian 2014 12055 256 44 12872 224 44 18% 91711048818 - Racil(1) 2016013 M55 17 118 5 7 15%  -300(740.1.40)
ai 2024 7 1 1@ 3 24 18% — Racil(1) 2016(2) M55 16 118 5 7 15%  -300[744144)
Kelishadi 2008 1168 4588 45 1167 458 47 04% 020118561896 R E— Racil 2024(1) 1815 5 12 1191 47 5 15% 005495509
im 2007 1228 741 14 1282 1074 12 12% 1300843563 — T Rasil 2024(2) 11833 47 12 1181 47 8 15%  0.23(438484)
am 2011 114 1038 12 118 1581 10 08%  -400[1543.743] —_— Subtotal (95% C1) 146 72 128% 2161368, 0.65]
Lez 2010613 11234 1518 20 12142 1603 @ 08% -1.73[1418,1063 —_— Heterogeneity: Tau?= 0.00; ChP= 3 58, df= 8 (P = 0,84, = 0%
Les 20102 1853 1089 16 12112 1603 9@ 08% 459183779 —_— Testfor overall effect: Z= 2.80 7 = 0.005)
Liqun 2014 1085 125 76 1008 83 97 18%  -330 868,008 —
Luo 201301y 10072 B2 43 11221 826 34 18% -1148114.83,-815 — 2.8.2 Upper-middie-income countries
Luo 201320 975 622 52 10788 901 3@ 18% -1039H13.74,-7.04 — Bezetra 2023 15 113 20 11126 641 20 14%  -011[677,558 -
Weng 2022(1) M5 12 118 4 6 15% -800H027,-173 — Bom 2020 12284 1037 34 121 1108 31 14%  184[338.7.07] 1T
Weng 2022(2) Me 71 118 4 T 15%  -200(7.08,308 — Chuensir 2018(1) 125 1327 11 121 1327 5 07%  40011003,18.03)
Park 2007 M2 78 19 1183 TS5 21 15%  7.3011189,-261] — Chuensir 2018(2) 116 1162 15 121 1327 6 08%  -500F1744,7.14] —
Saygin 2011 1218 103 20 1351 08¢ 19 18% -1250[1405,-1201] - Cvetkonis 2018(1) 1175 1112 10 12485 1158 7 09%  -735[18.35365]
5e0 2019 12308 11.07 26 12301 1535 44 13%  -085}7.20,550 — Cvetkouis 2018(2) 1165 1415 11 12485 1158 7 08%  -835[2033,363
Shalitin 2000 11 178 85 112 1854 &5 13%  -100[7.79,579] —_— Faia 2020(1) 1157 805 24 1173 828 13 14%  -160[714,384
Shu 202313 1118 47 16 174 & 8 18%  -520(9.35,-104) — Fatia 202003 1145 838 26 1173 828 13 14%  -280[832272
Shu 202302 1132 83 15 171 &5 8 15%  -390}851,081) — Guilun 2008 11487 15 16 12315 27 10 17%  -B18[10.01,-6.35] —
Son 2017 1237 853 20 1306 622 20 15% -890F11.89,101] e Heidarianpour 2023 10822 1238 15 1182 1347 15 10% -888[10.24,-0.72)
Wong 2008 1138 R4 12 117 62 12 14%  -320}853,213 e Hongling 2012 13 5 3 16 B 30 17%  -300F578-021) —
Vioo 2012 10305 775 10 1183 TAE 10 13% -1325(19.80,-6.70) E— Jian 2014 TDSS 285 440672 22 W 1% 817EDIG 900 -
Yu 2020 1027 81 93 1021 88 72 17%  080}200,320 - ai 2024 127 1 a0 132 3 2 18%  -600F6.28-372) -
Yuanyuan 201913 10547 721 10 10857 7TEZ 3 10%  -110[1081,361] —_—T Kelishadi 2008 1168 4588 45 1167 459 47 04%  020118.56,18.9)
Yuanyuan 2019(2) 8301 724 10 10857 7TEZ 3 10%  -758[17.28,215) Em— Liqun 2014 Wes 125 76 imS 83 @ 16% 3006600 —
Yuanyuan 2019(3) 9765 562 9 10657 78I 4 11%  -892f17.55-029) Em— Lua 2013613 10072 821 43 11221 826 34 16% -11.49[1483,-8.15] —
Znaogang 2021 9324 964 49 10124 1004 49 16%  -300}6.90,090) — Lue 20132 975 622 62 10789 O11 38 16% -10.39[1374,-7.04 —
Subtotal (95% C1) 862 758 425%  -54217.33,346] - Wachada 2022 1003 46 20 1102 133 15 13%  -090116.95-285)
Heterogeneiy. Tau® = 22.41; ChF= 400.70, df= 31 (P < 0.00001); F = 82% Weng 2022(1) M0 0§ 12 118 4 B 18% -B00H0.27,-173)
Testfor overall eflect: 7= 5.41 (P < 0.00001) Weng 2022(2) 47 11 1E 4 F 18%  -200(7.09,3.00) —1
Plavsic 2020 103 85 22 1144 68 2 145%  -4.10(865,0.45)
2.7.2 Europe Saygin 2011 ML 0320 18T 08 T 8% 139044091201 -
AguilanCordero 2020 12489 572 48 13146 1224 48 16%  -64711025,-268] — Shu 2023(1) 118 47 18 1174 8§ 8 18%  -5.2010.36-1.04 e
Boer 2014¢1) M3 8 A7 418 40 T A1%  -6001433,233 — Shu 20232) 1122 B3 18 1174 5 8 15% -390 (881,081
Boer 2014¢2) M8 45 418 40 7 44%  000R&T0870) I Vastoncellos 2018 123 13 10 129 B 10 1.0%  -B0011487,287)
Bruyndoncle 2015 108 B 27 420 A1 2 14% -1200117.22,678 —_— Yu2020 1027 81 @8 1021 B8 T2 1T%  0.60[200,2.20
Cvethonit 2018(1) 1175 1142 10 12485 1156 T 08%  -7.3511835,365 — Yuanyuan 2019(1) 10547 721 10 10887 T2 3 10%  -1.10F1081,GE1] —
Cvethovic 2018(2) 1165 1415 11 12485 1158 7 08% -835(2033,369 < ——————— Yuanyuan 2019(2) WU T2 A0 NES TEL D% 12500
Farpourlambeit2009 1207 1363 22 1257 1485 22 1%  -500[1344.344 — Yuanyuan 2019(2) o765 B62 8 10857 7.62 4 11%  -B.82-17.85-0.20]
GonzalerGalvez 2024(1) 123 114 O 1265 1316 B 0%  -350[1B.40,9.40] e p— Znaogang 2021 9924 964 49 10124 10.04 49 18%  -3.00(£90,0.80 r
GonzalezCalvez 2024() 1163 1128 11 1265 1316 6 08% -020[2266.228 ————————T— Subtotal (95% C1) 795 668 40.1%  5.20[7.34,3.24] -
MarderLauridsen2014 1045 838 18 1023 988 18 13%  2201413.853 —_ Heterogenely: Tau® = 23,26, Chi = 404.98, df= 20 P < 0.00001); F = 3%
Larsen 2018 1001 B8 &1 1031 77 44 17%  -3001585,-004] — Testior overall effect: Z= 5.05 {F < 0.00007)
Weyer 2008 120 133 33 133 186 34 12% -1300(2100-500 @ ——————
Plarsic 2020 103 85 22 1144 68 22 15%  -410(865,045 — 2:8.3 High-income countries
Salus(1) 2022 1258 898 14 1207 1646 14 10% 52004621502 T AguilarCordero 2020 12469 572 43 13118 1224 49 18%  -B.A7F10.25,-259] —_—
Tionna 2008 1184 716 20 1225 704 22 15%  -310(7.40,120 — Bharath 2018 120 178 20 124 626 0 17%  -400(685-115 —
Subtotal (95% C1) WA% 4821701, 254] - Boer 2014{1y 138 17 119 10 7 1A%  -600}1433,233
Heterogeneity: Tau? = 7.72; Chif = 25 40, df= 14 (P = 0.03); Boer 2014(2) 119 9 15 18 10 7 11% 0.00 [8.70, 8.70]
Testfor averall effect Z= 4.16 (P < 0.0001) Brupndancloc 2015 108 6§ 27 120 11 2 14% -1200[17.22,-6.78)
Davis 2020 1061 6.88 90 1023 B B85 1.7% 280[0.89,471] -
2.7.3 Africa Espinoza-Silva 2019(1) 10306 1353 69 1026 1014 30 1.56% 0.46 [-4 37, 5.29] I
Abassi 2022(1) 122 23 6 1.6% -3.00 16.29,0.29] — Eopinoza-Gika2018(2) 10303 843 141 10281 89 31  15% 012[3.1% 342
Abassi 2022(2) 123 3.8 & 1.6% -200(5.68,1.68] Farpour-Lambert 2009 1207 13.63 22 1267 1485 22 1.1% -5.00 [13.44,3.44]
Hamila 2018(1) 116.4 71 2 0.5% -gA0r2s49, 729 ————————— | Gonzalez-Galvez 2024(1) 123 114 8 12645 1316 B 0.7% -3.60 [-16.40, 8.40]
Hamila 2018(2) 118.6 8.7 2 0.r% -6.90[20.17,6.37] - 1 Gonzalez-Galvez 2024(2) 1163 11.28 11 1265 1316 B 0.8% -10.20 22 .66, 2.26]
Hamila 2018(3) 121.8 6.2 2 0.r% -370[17.08,9.68 - 1 Harder-Lauridsen 2014 1045 G938 18 1023 G808 18 1.3% 230 [-4.13,8.53] S —
Racil(1) 2016(1) 15 5 To18% 300 [7.40,1.40] Homer 2015(1) 10958 1968 27 116.63 1023 B  08%  -7.05[17.2%3.18]
Racil(1) 2016(2) 15 5 To18% 300 [T.44,1.44] Homer 2015(2) 11089 804 23 116.63 1023 B  12%  -674[13.5 207]
Racil 2024(1) 11915 5 3 15% 0.05[4.95 508 Kelly 2004 120 6.32 10 122 1681 10 0.8% -2.00 [-12 .55, 8.55] - 1
Racil 2024(2) 119.33 47 13 15% 0.23[4.38,484 Kim 2007 1228 711 14 1242 1074 12 1.2% -1.30[-8.43,583] I
‘Subtotal (95% CI) 45 11.2% -2.19[-3.83, -0.55] Kim 2011 114 10.38 12 118 1681 10 0.8% -4.00 1543, 7.43] T
Heterogeneity: Tau®= 0.00; Chi*= 3.65, df= 8 (F= Kim 2020 1276 23 24 1332 41 24 1.7% -
Testfor overall effect: Z= 2.62 (P = 0.009) Larsen 2016 10001 63 &1 1031 77 44 1.7% -3.00 [-5.96, -0.04] ]
Lee 2010¢1) 118.34 1519 20 12112 16.03 9 0.8% -1.78[14.18,10.63] |
2.7.4 North America Lee 2010(2) 11653 10.89 16 12112 16.03 9 0.8% -4.59 [F16.37,7.19] - 1
Bharath 2018 120 178 20 124 626 20 1.7% -4.00 [6.85,-1.16] - Meyer 2006 120 133 33 133 196 34 1.2% -13.00[-21.00,-5.00] -
Davis 2020 1061 6.88 80 1023 13 85 1.7% 2.80(0.88,4.71] - Murphy 2009 111.4 8 23 1142 57 12 1.5% -2.80[-7.39,1.79]
Homer 2015(1) 108.58 1856 27 11663 1023 8 0.8% -706[17.28,3.18] I Park 2007 112 76 19 1193 75 2 1.5% -7.30 [-11.99,-2.61]
Homer 2015(2) 11089 804 23 11663 1023 8 1.2% -574[13.66,207] - 1 Salus(1) 2022 1259 898 14 1207 16.46 14 1.0% 5.20[-4.62,15.02]
Kelly 2004 120 632 10 122 1581 10 0.9% -2.00[12.55,8.55) - 1 Sawvoye 2007 121 11 751204 1254 44 1.5% 0.60 [-3.86, 5.06]
Kim 2020 1278 23 24 1332 41 24 17%  -560(7.48,-372) Savoye 2011 1207 1034 75 1217 1082 44 16%  000[395385
Wurphy 2009 1148 23 1142 57 12 15%  -28047.38,179) Se0 2019 12306 1107 26 12391 1585 44 13%  -085(7.20,550]
Savoye 2007 121 1175 1304 1256 44 15% 0601386508 Shalitin 2008 111 178 55 112 1854 55 13%  -1.00[7.79,579)
Savoye 2011 1217 1024 75 1217 1082 44 16%  000}3.95395 Sigal 2014(1) 111 888 75 110 872 35 6% 1.00}294,484)
Sigal 2014(1) 1866 75 110 872 25 16% 1000284494 Sigal 2014(2) 112 883 78 110 872 35 16%  200}194,584)
Sigal 201403 M2 883 78 410 872 25 16% 200064584 Sigal 201409 110 886 75 110 872 36 16%  0.00}388 380
Sigal 201403 10 886 75 110 87 36 16%  0001386,388 — Son 2017 1237 853 20 1306 622 10 15%  -6.8011188-181]
Subtotal (95% CI) 595 331 1WS%  -128[-3.61,1.05] < Tionna 2009 1194 716 20 1225 704 13 15%  -310[740,1.20]
Heterogeneity Tau® = 11.26; Chi= 48 65, df= 11 (7 <0.00001); F= 76% Wong 2008 138 74 12 117 B2 13 14% 320453213
Testior overall effect: Z= 1,08 F = 0.26) Wioo 2012 10305 775 10 1163 TAB 10 13%
Subtotal (95% C1) 1295 7 A70%  2.96[-444,-147]
275 South America Heterogeneity Tau? = 11.33; Chie= 10852, df= 35 (F = 0.00001); F= 68%
Bezera 2023 A5 113 20 11128 641 2 14% 011577558 — Testior overall effect: Z= 3,30 F = 0.0001)
Boff 2020 12284 1037 34 121 1108 31 14%  184(338.707 1T
Espinoza-Siva2019(1) 10308 1353 69 1026 1014 30 15% 046437520 — Total (95% CI) 2236 1587 100.0% 390534, -2.461 *
Espinoza-Siva2018(2) 10303 848 141 10291 89 34 18%  012[315,3.47] —_ Heterogeneity: Tau® = 30.25; Chi= 676,13, df= 75 (F = 0.00001); F= 51% %
Faia 2020(1) 1157 805 24 1173 823 13 14%  -160(7.14394] — Testior overall effect: Z= 331 {F = 0.00007) s forom . o
Faria 2020(2) 1145 828 28 1173 8280 13 14% 2801832272 — Testior subaroun differences: Chi*= 587 df=2 (P = 0.05) = 66.0% Favours [expermental] Favours (contre]
Wachado 2022 1003 48 20 1102 133 15 13% 29011685265
Vassancellos 2016 123 13 10 128 6 10 11%  -6O00[1487.267] —
Subtotal (95% C1) 344 167 MM -136[361,0.88) -
Heterogenelty: Taus = 2.02; ChFF= 8.80, df= 7 (P= 0.20);
Tasthor overall fiect Z=118 (P = 0.23)
2.7.6 Oceania
Subtotal (95% Cl) o o Not estimable
Heterageneity: Not anplicable
Testior overall effect, Not agplicable
Total (95% CI) 2236 1587 100.0%  -3.90[-5.34,-2.16] *
Heterogeneiy: Tau® = 30.25; ChF= 876,13, dr= 75 (P = 0.00001); F= 81% I I g

Testfor overall effect: Z= 5.31 (P < 0.00001)
Testfor subaroun difierences: Chi*= 12.36. df= 4 (P = 0.010). F= 70.0%

10
Favours [experimental] Favours [control]

94



Figure S9.9. Forest plot of subgroup analyses by weight status

ental Control
Study or Subgrou SD_Total _Mean
2.9.1 Overweight
Bezerra 2023 1145 113 20 111326 641 2
Boer 2014(1) 113 g 17 118 10 T
Boer 2014¢2) M9 9 15 118 10 7
Espinoza-Siba2019(1) 10906 1353 69 1026 1044 30
Faria 2020(1) 157 805 24 1173 B39 13
Faria 2020(2) 1145 829 26 1173 829 13
HarderLauridsen 2014 1045 938 18 1023 988 18
Kelly 3004 632 10 123 1581 10
Murphy 2008 114 g 23 11432 87 12
10305 775 10 1163 748 10
Subtotal (95% CI) 232 141
Heterogeneity: Tau®= 7.27; Ch = 1568, df= 8 (P = 0.07); F= 43%
Test for overall eflect: 2= 1.82 (= 0.07)
2.9.2 Obesity
Bharath 2018 120 1.79 20 124 626 20
Bruyndonclo: 2015 108 6 27 120 11 2
Chuensi 2018(1) 125 1327 11 131 13 5
Chuensiri 2018(2) 116 11.62 18 121 1327 6
Espinoza-Siva2019(2) 10303 49 141 10291 89 a4
FamourLambert2009 1207 1369 22 1257 1485 22
Guijun 2000 11497 15 16 12345 27 1D
Hongling 2012 M35 3 118 8 3
Hormer 200501y 10958 1956 27 11663 1023 B
Hormer 2015(2) 11089 804 23 11663 1023 B
Jian 2014 12056 266 44 132972 2324 44
Kai 2024 120 1 20 13 3 om
Kelishadi 2008 1169 4588 45 1167 459 47
Kim 2007 1328 741 14 1242 1074 13
Kim 2011 114 1039 12 118 1681 10
Kirm 2020 1276 23 24 1332 41 2
Lee 2010(1) 11934 1519 20 12142 1603 9
Lee 2010(2) 11653 1089 16 12112 16.03 a
Lue 2013(1) 10072 621 43 11221 82 3
Luo 2013(2) 975 621 52 10789 911 3
Meng 023(1) M0 5 42 116 4 B
Meng 2022(2) M7 1 118 47
Meyer 2006 120 133 33 133 196 M
Park 2007 M2 7B 19 1183 75 o
Plavsic 2020 1103 85 22 1144 68 22
Racil(1) 2016(1) M5 85 17 118 5 7
Racil(1) 2016(2) M55 16 118 5 7
Racil 2024(1) 1945 5 42 11af 47 5
Racil 2024(2) 11933 47 12 1191 47 B
Salusi1) 2022 1259 898 14 1207 1645 14
Savoye 2007 131 11 75 1204 1254 44
Savoye 2011 121.7 1024 78 1217 1082 44
Saygin 2011 1216 103 20 1351 084 19
Seo 2019 12306 1107 26 12391 1595 44
Shalitin 3009 11178 55 112 1654 55
Shu 2023(1) M9 47 18 1171 5 8
Shu 2023(2) 1132 B3 15 1174 5 8
Son 2017 1337 8531 20 1306 632 20
Vasconcellos 2016 123 13 10 128 6 10
Wong 2008 1138 71 12 17 B2 12
Yu 2020 1027 BA 89 1021 89 72
Yuanyuan 2018(1) 10847 731 10 1087 TB2 3
Yuanyuan 2019:2) 9901 724 10 10857 7E2 3
Yuanyuan 201963 9765 662 9 10657 762 4
Zhangang 2031 9824 964 49 10124 1004 49
Subtotal (95% C1) 1201

Heterogeneity: Tau®= 24.789; Chi* = 543 48, df = 44 (P < 0.00001
Test for overall eflect: Z= 5.22 (P < 0.00001)

Total (95% CI) 1523
Heterogeneity: Tau®= 25.80; Chi*= 608,24, df= 54 (P < 0.00001
Test for overall efiect: 7= 5.21 (F < 0.00001)

Test for subaroun diferences: ChiF= 1.80. df=1 (P = 0,181 F

nF

SD_Total Weight

1.9%
1.5%
1.4%
20%
1.9%
1.9%
1.8%
1.2%
2%
1.8%
17.5%

23%
20%
0.8%
1.0%
23%
15%
24%
23%
1.2%
16%
26%
25%
0.6%
17%
1%
24%
1.0%
1.0%
23%
23%
2%
2.0%
15%
21%
2%
21%
21%
2.0%
21%
1.3%
2%
22%
25%
1.8%
17%
21%
21%
2.0%
1.4%
20%
2.4%
13%
1.3%
14%
2.2%

82.5%

1080 100.0%

)

44.4%

91%

-13.50 F14.0:

Mean Difference
IV, Random, 95% CI

-041[5.77,5.55]
-6.00 [14.33,2.33]
0.00 [8.70, 8.70)
0,46 [4.37,5.329)
B0 [T.14,3.8d]
-280[8.32,2.72)
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0.12[2.18,3.42)
-5.00 [13.44,3.44)
-8.18 [10.01,-6.35]
-3.005.79,-0.21]
-7.05[17.28,3.18)
574 [13.55,2.07)
817 [10.18,-8.16]
-5.00[6.29,-2.72)]
0.20 1856, 18.98]
1,30 [6.43,5.83]
-4.00115.43,7.43)
-5.60[7.48,-3.72)
1.78[14.19,10.63]
-4.58 [16.37,7.19)
-11.49114.83,-8.15]
-10.39 [13.74,-7.04]
-6.00 [10.37,-1.73]
-2.00[-7.08,3.09]
-13.00 (21.00,-5.00]
730 11,99, -2.61]
410 [£.65,0.45]
-2.00[7.40,1.40]
-300[7.44,1.44]
0.05 [-4.95, 5.05]
0.23[4.38, 4.84)
520462, 15.02]
060 [-3.86, 5.06]

,-12.91)
-0.85[-7.20,5.50]
-1.00£7.78,5.79)

-6.20[9.36,-1.04]
-390 [8.61,081]
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-320[8.53,213]
0.60 [-2.00, 3.20)
-140[10.81,861]
756 17.28, 2.16)

-8.9217.55,-0.29)
-3.00 [6.90, 0.90)
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Figure S9.10. Forest plot of subgroup analyses by sex

Experimental Control
Study or Subarou Mean  SD Total Mean
2.10.1 Boys

Chuensiri 2018(1) 125 1327 41 17 1327
Chuensiri 2018(2) 116 1182 18 121 1327
Cvetkovié 2018(1) 75 1142 10 12485 1158
Cretkovic 2018(2) 1165 1445 11 12485 1158
Hongling 2012 M35 30 116 B
Kim 2007 1228 701 14 1242 1074
Kim 2011 114 1038 12 118 1581
Luo 2013(2) 975 622 52 10789 9.1
Meng 2033(1) M0 5 42 116 4
Meng 2022(2) Ma 71 16 4
Salus(1) 2022 1259 BI8 14 1207 1646
injong 2008 1138 71 12 17 6.2

Subtotal (95% Cly

Heterogeneity Tau?= 7.81; Chi*= 21.06, df= 11 (P= 0.03); I*= 48%

Testfor overall effect; Z= 3.25 (P = 0.001)

2102 Girls
Abassi 2022(1) 122 23 13 125 38
Abassi 2023(2) 12338 13 125 38
Bharath 2018 120 179 20 124 826
Heidarianpour 2023 108.22 1238 15 1182 1347
Jian 2014 12066 256 44 12972 224
Kai 2024 127 1 20 13 3
Kim 2030 1276 23 24 1332 41
Luo 2013(1) 10072 621 43 11221 828
Park 2007 M2 76 19 1193 75
Plavsic 2020 110.3 ) 22 1144 6.8
Racil(1) 2016(1) M5 5 17 118 5
Racil(1) 2016(2) M5 5 16 118 5
Raci 2024¢1) 1905 5 12 1191 47
Racil 2024(2) 1933 47 12 1191 47
Saygin 2011 1216 103 200 13581 084

1237 953 20 1306 622
Subtotal (95% Cly 330

Heterogeneity. Tau?=
Testfor overall effect: Z= 4.31 (P < 0.0001)

Total (95% Cly 534

2.46, Chi*= 333.84, o= 15 (P = 0.00001);

SD_Total Weight

5 15%
6 1.8%
7o20%
7oo18%
30 24%
12 31%
10 1.9%
38 43%
6 40%
A%
14 23%
12 26%
154 345%
6 43%
6 42%
20 24%
15 24%
44 28%
24 47%
24 46%
M 23%
21 39%
23 20%
7o39%
7oo39%
5 28%
6 39%
2.8%
3.8%
65.5%
=98%
131 100.0%

Heterogeneity: Tau® = 22.84; Chi*= 397.80, df= 27 (P < 0.00001); <= 93%

Testfor overall effect; 2= 4.73 (P = 0.00001)

Testfor subaroup diflerences: Chi*= 0.53. df=1 (P = 0.48). F= 0%

Mean Difference
IV, Randorm, 95% CI

400[10.03,18.03]
500 [17.14,7.14]
-7.35[13.35, 3.65)
-B.35 20,33, 3.63]
-3.00[6.79,-0.21]
-130[8.43,5.83]
-4.00 [15 43, 7.43]
1039 F13.74,-7.04]
-5.00 }10.37,-1.73]
-200(7.09,3.09]
520 14.62,15.02]
-3.2018.63,2.13]
-4.211-6.74,-167]

-3.00(6.29,0.29]
-2.00 -5.66, 1.68]
-4.00[6.85,-1.15]
-9.98 [19.24,-0.72)
-BAT [10.18,-8.16]
-5.00[-6.28,-372]
560 [7.48,-372]
-11.49114.83,-815]
-7.30111.99, -2.61)
-4.10 9,66, 0.45]
-3.00(7.40,1.40]
300 17.44,1.44]
0.0514.95,5.05]
0.2314.38,4.84]
-13.50 [14.08,-12.91]
-5.90 111,89, -1.91)
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Figure S10. Forest plots of subgroup analyses for DBP in children and adolescents with overweight or obesity
Figure S10.1. Forest plot of subgroup analyses by type of exercise  Figure S10.2. Forest plot of subgroup analyses by exercise intensity
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Figure S10.3. Forest plot of subgroup analyses by duration per session
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Figure S10.4. Forest plot of subgroup analyses by exercise
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Figure S10.5. Forest plot of subgroup analyses by weekly exercise duration Figure S10.6. Forest plot of subgroup analyses by

intervention duration
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Figure S10.7. Forest plot of subgroup analyses by region
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614 78 9 B74 801 6 08% -6.0DF14832.83) D
649 763 11 B74 901 6 08% -250(11.00,6.00) e e
809 1124 18 B26 111 18 10%  -1.70[9.00,5.60)

832 B2 22 724 66 22 16%  -3.20[6.9%0.58

713 131 14 784 881 14 09% -TADFIA31,1.11)

643 746 20 BF3 75 22 15% -240[6.832.03) -1

245 208 16.1% -2.10[-3.81,-0.39] <>
hP= 1822, df=12 (P=0.11) F=34%
40(P=002)

787 422 13 778 4 6 18% -110[4.04,2.84) — 1

774 442 13 778 4 6 16%  -0.40[4.40,3.60) — T
64 39 7 BET 6.9 2 07% -470[1468 529] [

601 B3 8 687 68 3 08% -8BDFI7.560.35

683 53 8 BAT 68 3 08% -0.40[8.0%8.23)

742 47 74 2 7 20% 000176178

754 16 T4 2T 18%  1.00F146,345

TEE1 38 12 802 35 5 18% -1.59}5.27,2.00)

7923 36 12 802 35 B 17% -0.97[4.43249

45 124%  -0.36[-1.47,076]

78 693 20 80 1073 20 12% -200F7.60,360] —
581 538 90 58 533 85 20%  1.A0[0.47,2.67) ™

5975 1088 27 6088 848 B 12% -213}821,3.99 .

5858 729 23 6088 B48 B 13% -232[R.71,3.07) —
65 832 10 688 948 10 10% -3.00(10.07,407] —

802 14 24 812 28 24 20% -1.00[2.25,0.25 |

708 B4 13 715 75 13 13%  -0.60 [6.05, 4.86) .

BG4 941 75 BF8 87 44 17%  -1.40[485,2.05 ]

653 83 45 B43 4 3 15%  1.00[3.355.36) —
T2 866 75 73 @72 25 18% -1.00F4.94,294] I
74 883 78 73 872 25 18%  1.00[2.94,494 -1
T3 866 75 73 @72 26 18%  0.00[3.86,3.89 -

565 318 17.8% -035[1.17,0.46] 4
0%
86 (P=039)

7005 1173 0 6951 7B9 21 12%  0.54[556,6.64 —

T2E1 14 34 7322 772 31 13% 081 [6.04,4.82) —

6142 1453 69 B145 909 30 1.4% -0.03[476,4.70) e

6232 880 141 5741 924 34 17%  4.81[1.49,3.33

705 687 24 708 706 13 14% 030502 4.42) —

682 706 16 708 FO06 13 14%  -260[7.30,2.10) .

568 68 20 632 134 15 10% -630F13.54,0.84) ]

79 14 10 78 4 10 08%  000FE.0Z,9.07 —

167 10.4%  -0.00[-2.42,2.42] -
1%
=100
0 [ Not estimable
2066 1459 100.0% -1.70[-2.68, 0.71] <
12.08; Ghi*= 50B.73, df = 70 (P = 0.00001); = 86%

Heterogensity: Tau?

Test for overall effect Z= 3.37 (= 0.0007)
Testfor subaroun difierences: Chi = 8.35. df= 4 (P = 0.08). F= 52.1%
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Figure S10.8. Forest plot of subgroup analyses by economic status
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Experimental Control
Study or Subarouy Mean _ SD Total Mean

2.8.1 Lower-middle-income countries

Abassi 3022(1) 7Y 431 13 T8 4 B 16%
Abassi 2022(2) 774 442 13 778 4 B 16%
Harnila 2018(1) 6439 7 687 69 2 0%
Harnila 2018(2) 601 63 B 687 69 3 08%
Harnila 2018(3) 683 53 8 687 68 3 08%
Jain 2022 i 740 TS 8 27 15%
Racil(1) 2016(1) T4 2 17 T4 27 20%
Racil(1) 2016(2) 75 4 16 T4 2 T 1%
Racil 2024(1) a6l 35 12 803 35 5 6%
Ratil 2024(2) 7923 36 12 802 35 6 1T%
Subtotal (95% Cl) 146 72 140%
Heterogeneity: Tau = 0.00; Chi*= 8.93, df= 9 (P

Testior overall eflect 2= 1.12 (P = 0.26)

2.8.2 Upper-middie-income countries

Bezena 2023 7008 1173 20 6951 7RSI 12%
Boff 2020 TIEL 14 38 7322 7P2 A 13%
Chuensiri 2018(1) 77 BBl 11 T4 GBI 5 10%
Chuensiri 2018(2) TIPS 15 T4 6BI 6 14%
Cetkovit 2018(1) 64 394 10 6457 842 T 14%
Cretkovit 2018(2) B0 8 11 G457 842 T 0.9%
Faria 2020(1) 705 BE7 24 08 7O0E 13 4%
Faria 2020(2) 682 706 26 708 708 13 14%
Guijun 2000 a4 138 16 885 167 10 20%
Heittarianpour 2023 7753 435 15 80 47 15 1T%
Hongling 2012 m 5 30 73 6 30 18%
Jian 2014 7556 145 44 8481 19 44 24%
Kai 2024 a1 1 w2 1 24 21%
Kelishadi 2008 746 1181 45 744 1174 47 4%
Ligun 2014 706 89 76 724 9 97 18%
Luo 20131 573 735 43 G409 BI5 34 1T%
Luo 2013(2) 57 537 53 6048 732 38 1.4%
Mathado 2022 569 58 20 632 134 15 10%
Meng 2022(1) 03 12 T 37 6 1T%
Meng 2022(2) B8 4 1 7137 7 16%
Plavsic 2020 692 B2 22 724 6B 22 16%
Shu 2023(1) 664 24 16 D3 4B B 16%
Shu 2023(2) 69 35 15 703 48 8 16%
vasconcellos 2016 7901410 79 4 10 08%
u 2020 67.4 61 93 685 65 72 19%
Yuanyuan 2019(1y 6689 679 10 6713 688 3 09%
uanyuan 2019(2) 6103 576 10 6713 588 3 09%
uanyuan 2019(3 6012 524 9 6713 688 4 14%
Zhaogang 2021 6617 B27 49 6754 758 48 18%
Subtetal (95% CI) 775 649 42.3%

Heterogeneity: Tau® = 15.15; Chi= 353.78, df= 26 (P < 0.00001); F= 92%
Testfor overall effect: 7= 313 (F = 0.002)

2.8.3 High-income countries

Aguilar-Cordero 2020 7277 487 49 7B41 87 48 18%
Bharath 2018 78 6893 20 80 1073 20 1.2%
Eoer 2014¢1) 77 g 17 T2 5 7%
Boer 2014(2) 73 9 15 T2 5 7o1I%
Eruyndoncle 2015 60 4 27 83 TN TR
Davis 2020 564 538 80 &8 533 85 20%
Espinoza-Silva 2018(1) 6142 1453 B8 6145 809 30 14%
Espinoza-Silva 2019(2) 6232 8606 141 G741 924 34 1T%
Farpour-Lambert 2008 709 5 22 718 543 22 17%
Gonzalez-Galvez 2024(1) 814 78 9 874 a0 6 0.8%
Gonzaler-Galvez2024(3)  64.8 T3 11 674 401 6 0.8%
Harder-Lauridsen 2014 609 1124 18 626 111 18 1.0%
Horner 2014(1) 68.75 10.88 27 60.88 6.48 g 1I%
Horner 2015(2) 5856 7.29 23 6088 6.48 8 13%
Kelly 2004 B5 632 10 B8 848 10 10%
Kim 2007 814 1085 14 808 1074 12 0.8%
Kim 2011 B9 693 12 B5 632 10 13%
Kim 2020 802 14 24 813 28 24 20%
Murphy 2008 709 84 23 715 75 13 13%
Park 2007 675 48 19 699 65 21 17%
Salus(1) 2022 713 131 14 784 B61 14 0.0%

Savoye 2007

Savoye 2011 853 9.3 45 643 97 31 15%
Se02018 6144 947 26 65509 643 44 15%
Shalitin 2009 B4 128 55 B3 1365 55 14%
Sigal 2014(1) 71 866 75 T3 B2 26 16%
Sigal 2014(2) 74 883 78 73 B2 25 16%
Sigal 2014(3) 73 BEE 75 73 872 28 16%
Son 2017 798 662 20 834 B3 20 14%
Tjonna 2009 649 716 20 673 75 22 15%
‘hiong 2008 7775 12 708 67 12 1I%
Voo 2012 7345 957 10 7225 A78 10 1.0%
Subtetal (95% CI) 1145 738 43.8%

Heterageneity: Tau®= 2.20; Chi*= 48.58, df= 31 (P = 0.02); F= 37%
Testfor averall effect: Z= 1.63 (P =0.10)

Total (95% CI) 2066 1459 100.0%
Heterogeneity: Tau® = 12.08; Chi*= 506.73, dr= 70 (P < 0.00001); F = 86%
Testfor overall effect: 7= 3.37 (P = 0.0007)

Testfor subaroun diferences: ChiF = 4.48. df= 24P = 0.113. F= 55.4%

Mean Difference

SD_Total Weight IV, Random, 95% C1

140 [5.04, 2.84]
-0.40 [-4.40, 3.60]
-2.70(14.69,5.29]
-8.60-17.55,0.35]
-0.40 9.03,8.23]
-4.00 [8.03, 0.03]
0.00 (1,75, 1.78]
1.00 11,46, 3.46]
-1.59 [5.27, 2.06]
-0.87 [4.43,2.49]
-0.61[-1.69,0.46]

0,54 19,55, 6.64]
-0.61 [5.04, 4.82]
3.0014.01,10.01]
-3.00 [9.60, 3.60]
057 7.27,6.13]

1.43 16.40,9.26]
-0.30 [5.02, 4.43]
-2.80 [7.30,2.10]
-4.500 [5.66,-3.34]
247 [5.71,0.77]
-2.00(4.79,0.79]
-9.25 [9.95,-0.54]
-1.00(158,-0.41]

0.30 [4.61,5.01]
-1.80 [4.49, 0.89]
-6.7919.81,-2.77]
-3.48 [6.22,-0.74]

-6.30 (1354, 0.94]
-400(7.41,-0.59]
-3.00 1662, 0.62]
-3.20 [6.98, 0.58]
-4.2017.73,-0.67]
130 [5.07, 2.47]

0.00 £9.02,9.02]
110 £3.02,0.82]
-0.24 [7.80,7.32]

-6.11 (1365, 1.44]

701F1371,-0.31]
-1.371412,1.38]
-2.64[-4.29,-0.99]

-5.64 [8.45,-2.89]
-2.00 -7 60, 3.60]
50010.31,10.31]

1.00 4,87, 687]
-3.00 6.35,0.35]
140 F0.47,267]
-0.03 [4.76, 4.70]

4.811149,8.33]
-0.90 £3.98, 2.16]

-6.00(14.83, 2.83]

-2.50(-11.00, 6.00]
-1.70 -9.00, 5.60]
-21318.21,3.95]
232 }7.71,3.07]

-3.00F10.07, 4.07]

0.60 -7.72,8.93]
4.00 1.5, 9.54]
-1.002.25,0.25]
-0.60 [5.06, 4.86]
-2.40 [5.87,1.07]

FADEE3,1.11]

-1.40 [-4.85,2.06]
1.00 3,36, 5.36]
-4.15 [8.26,-0.04]
1.00 -3.96, 5.96]
-1.00 [4.94, 2.04]
1.00 294, 4.94]
0.00 398, 3.88]
-2.60 [-7.46, 2.26]
-2.40 [6.83,2.03]
0.60 4.7, 5.58]
1.20 15.72,81]
-0.781-1.72,0.16]

-1.70[-2.68, -0.71]

Mean Difference
IV, Random, 95%

*

A0 5 5 10
Favours [experimental] Favours [contral]




Figure S10.9. Forest plot of subgroup analyses by weight status

Experimental

Study or Su

2.9.1 Overweight

Bezerra 2023 7005 11.73
Boer 2014i1) 77 8
Boer 2014i2) 73 a
Espinoza-Siva2019(1) 6142 14.53
Faria 202001} 705 B.87
Faria 2020(2) 682 7.06
Harder-Lauridsen 2014 60.9

Kelly 2004 (23
Murphry 2008 70.9

Subtotal (95% C1)
Heterogeneity. Tau®= 0.00; Chi
Testfur overall effect 2= 0.00

Mean SD Total Mean

Control

20 6951 7E3 21
L] 5 7
15 72 5 7
69 6145 909 30
24 08 T8 12
26 08 T8 12

626 111 1%

68 949 10

ME TE 12

7225 676 10

2 141
=076y F= 0%

2.9.2 Obesity
Bharaih 2018 78 683 20 60 1073 30
Bruyndoncke 2015 B0 4 27 63 7
Ghuensir 2018(1) 77 663 11 74 GBI &
Ghuensir 2018(2) 71776 15 74 GBI 6
Espinoza-Siba2019(2) 6232 866 141 5741 924 34
Farpour-Lampert2009 709 & 22 718 543 22
Guijun 2009 84 128 16 885 157 10
Hangling 2012 7 5 3 73 6 3
Harner 20151 5875 1088 27 6088 648 8
Homer 201523 5856 729 23 6088 648 8
Jian 2014 7556 145 44 8481 19 44
Kai 2024 a1 1 82 1
Kelishadi 2008 T4 1181 45 744 1174 4T
Kim 2007 814 10.85 14 808 1074 12
Kim 2011 69 683 12 65 632 10
Kim 2020 802 14 24 131 18
Luo 2013¢1) 573 7.35 43 6409 615 34
Luo 2013¢2) 57 63 62 6048 731 38
heng 2022(1) 67 % 12 7 37 &
heng 2022(2) 68 4 11 7 37 T
Park 2007 675 46 19 698 65
Plavsic 2020 692 62 22 T4 66
Racili1) 2016(1) 7z 17 1 17
Racili1) 2016(2) 75 4 16 w4 1 7T
Racil 2024(1) 7861 36 13 802 35 &
Racil 2024(2) 7933 36 13 802 35 6
Salus(1) 2012 713131 14 R4 BB 14
Savoye 2007 664 941 75 678 917 44
Savoye 2011 653 93 45 643 9
Se0 2019 6144 047 26 6559 643 44
Shalitin 2009 64 129 55 63 1365 55
Shu 20231 661 24 16 703 48 8
Shu 2023(2) 69 35 15 703 48 8
Son 2017 798 662 20 624 89 20
vaseoncellos 2016 79 14 10 73 4 10
wong 2008 77 7& 12 708 BT 12
u2020 674 61 99 685 65 72
fuanyuan 2019¢1) 6689 79 10 6713 688 3
‘fuanyuan 20192 6102 &76 10 6713 688 3
fuanyuan 20193 6012 24 9 6713 588 4
Zhangang 2021 6617 627 49 6754 758 49
Subtotal (95% CI) 172

1.8%
1.8%
1.7%
1.9%
1.8%
1.8%
1.4%
1.4%
1.7%
1.4%
16.7%

83.3%

Heterogeneity. Tau®= 13.88, Chi*= 441.40, df= 40 (P = 0.00001); F= 81%

Testfor overall effect 7= 2.85 (F = 0.004)
Total (95% Cly 1
Heterogeneity. Tau®= 13.52; Chi*= 450,94,
Testfor overall effect 7= 2.63 (F = 0.009)

6 100.0%

404 99
df= 50 (F < 0.00001; F= &

Testfor subaroun differences: Chi®= 2.02. df=1 (P = 0.08). F=85.8%

9%

Mean Difference

0.54 [-6.58, B.64]
§.00[031,10.31]
1.00-4.87, B.67]
-0.03 F4.76, 4.70]
-0.30[-5.02,4.42]
-2.60[-7.30,2.10]
-1.70-0.00, 5.60]
-300[(10.07, 407
-0.60 [-6.06, 4.88]
1.20[672,812]
0.00[-1.76, 1.77]

-2.00 17,50, 3.60]
-3.00 16.35,0.35]
3.00(4.01,10.01]
-3.00 19,60, 3.60]

4.91[1.49,8.33]
-0.90£3.98, 2.18]
-4.50 15.66,-3.34]
-2.00F4.78,0.79]
2131821, 3.95)
-2.3247.71,3.07)
-9.26-9.96, -8.54)
-1.00(1.59,-0.41)
0.20-4.61,5.01]
0.60(7.72,892]
4.001.54,9.54]
-1.0012.25,0.25)
-6.7918.81,-3.77)
-3.4316.22,-0.74)
-4.00(7.41,-0.50)
-3.0016.62, 0.62)
-24015.87,1.07)
-3.20 1698, 0.58)
0.00 (1,76, 1.76]
1.00 (146, 3.46]
158 }5.27,2.09]
-0.97 F4.43,2.49]
7AD[1531,1.11]
-1.40 F4.85,2.05]
1.001-3.36, 5.36]
415 18.26,-0.04]
1.00-3.95, 5.96]
420 17.73,-067]
130 F5.07, 2.47]
-2.60 17.46,2.26]
0.00(9.02,9.02]
0.90-4.79, 6.59]
-1.10(3.02,0.82)
-0.2417.80,7.32)

611 [13.66, 1.44]

701 [1371,-031]
-1.37(4.12,1.38)

-1.92[-3.25,-0.60]

-1.60[-280, -0.41]

Mean Difference
IV, Random, 95% CI

<>

R 5 10
Favours [experimental] Favours [control]
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Figure S10.10. Forest plot of subgroup analyses by sex

Mean Difference
m, 95Y% C1

Mean Difference
IV, Random, 95% CI

Experimental Control
Studyor Subgroup  Mean  SD_Total Mean  SD Total Weight IV, Rand
2.10.1Boys
Ghuensir 2018(1) 77 BB3 11 T4 BBI 5 27%
Chuensir 2018(2) 775 15 T4 BB 6 29%
Gvetkowit 2018(1) 64 394 10 B4S7 842 7 28%
Cretkovic 2018(2) 66 8 11 BLS7T 842 7 15%
Hongling 2012 71 5 30 73 630 42%
Kirn 2007 814 1085 14 808 1074 12 23%
Kim 2011 69 683 12 65 632 10 32%
Luo 2013(2) 57 532 52 B04B 732 38 43%
Meng 2022(1) 67 3 127 37 @ 40%
teng 2022(2) 68 4 1T 3T 7 4%
Salus(1) 2022 713131 14 784 BRI 14 24%
Wong 2008 775 12 708 BT 12 3%
Subtotal (95% CI) 204 154 38.5%
Heterogeneity: Tau = 1.04; Chi*= 13.04, df= 11 (P = 0.28); F=16%
Testfor averall efiect 7= 2.48 (P = 0.01)
2.10.2 Girls
Abassi 2022(1) 787 422 13 778 48 18%
Abassi 2022(2) 774 442 13 778 4 B 38%
Bharath 2018 78 B@3 20 80 1073 20 33%
Heidarianpour 2023 77.83 435 15 80 47 15 41%
Jian 2014 7556 145 44 BABT 18 44 47%
Kai 2024 81 1w e 11 47%
Kim 2020 802 14 28 812 28 24 46%
Luo 2013(1) 573 735 43 8409 615 34 42%
Park 2007 675 45 19 698 65 21 40%
Plavsic 2020 692 62 22 724 66 21 39%
Racil(1) 2016(1) 74 217 T 37 45%
Racil(1) 2016(2) 75 4 16 T4 27 43%
Racil 2024(1} 7881 36 12 802 35 5 3.9%
Raril 2024(2) 7923 36 12 802 35 B 40%
Son 2017 798 BE2 20 824 68 20 35%
Subtotal (95% CI) 310 261 61.5%
Heterogeneity Tau* = 19.82; Chi*= 378.75, df=14 (P < 0.00001); I*= 96%
Testfor overall effect 7= 1.86 (F = 0.06)
Total (95% Cl 514 415 100.0%
Heterageneity Tau* = 17.42; Ghi= 386.51, df= 26 (P < 0.000013; 1= 93%

Testfor overall effect 2= 2.09 (P = 0.04)
Testior suboroun differences: ChF=0.08. df=1 (P = 0.78). "= 0%

3.00 F4.07,10.01]
-3.00 [9.60, 3.60]
087 [7.27,6.13]
1.43F6.40, 9.26]
-2.00 [4.79, 0.74]
0.60[7.72,8.9]
4.00 F1.54, 8.54]

-3.48 16.22,-0.74]

-4.007.41,-0.58]
-3.00 [6.62, 0.63]

7053, 1.1
0.90 [4.79, 6.59]

-1.88 [-3.36, -0.39]

110 45.04,2.84]
-0.40 [-4.40, 3.60]
-2.00 |-7.60, 3.60]
247 671, 0.77]
-9.25 19,96, -8.54]
-1.00 H1.59,-0.41]
-1.00 [2.25,0.25]
-6.79 F9.81,-3.77]
-2.40 [5.67,1.07]
-3.20 [-6.98, 0.56]

0.00F1.76, 1.76]

1.00 F1.46, 3.46]
-1594.27,2.09]
-0.97 [-4.43, 2.49]
~2.60 [7.46, 2.26]
-2.28-4.69,0.12]

-1.90 [-3.68,-0.12]

' omlm.‘)m NRAN

A0 -5 5 10
Favours [experimentall Favours [control]



Figure S11. Forest plots of subgroup analyses for TC in children and adolescents with overweight or obesity
Figure S11.1. Forest plot of subgroup analyses by type of exercise

Study or Subgroup

Experimental Conti
M

ntrol
SD_Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95Y% C|

Figure S11.2. Forest plot of subgroup analyses by exercise intensity

Mean Difference
IV, Random, 95% CI

2.1.1 Aerobic exercise

Anmadi 2020(1) 408
Bezerra 2023 12
Boer 2014(2) 424
Bowen 2010 41
Davis 2020 123
DeBar 2012 412
Dias 2018(2) 126
Gharbanian 2013 475
Guijun 2009 149
Gulljianati 2022 407
Gun 2015 45
Hong 2018 357
Hormer 2015(1) 387
Jian 2014 12
Jdianjun 2012 386
Jun 2008(1) 372
Jun 2006(2) ar
Kelishadi 2008 418
Kelly 2004 401
Kim 2007 402
Lee 2010(2) 152
Litan 2012 383
Liqun 2014 432
Lira 2017(1y 141
Lira 2017(2) 43
Liu 2018 342
Luo 2013(1y 358
Luo 2013(2) 384
Meng 2022(2) L]
Manteiro 201501} 291
Morgan 2021 387
Murphy 2009 416
Park 2007 416
Plavsic 2020 402
Racil 2013(2) 38
Ramezani 2017(1) 402
Savoye 2007 418
Savoye 2011 12
Saygin 2011 248
e 2012 139
Staiann 2017 408
Staiano 2018 38
Sun 2011 EL]
Tsang 2009 41
‘Woo 2004 15
Wono 2012 407
Xianho 2011 08
nhui 2015 364
Xishao 2009 393
Xishao 2010 383
Yanuin 2017 432
Zhaogang 2021 3
Subtotal (95% CI)

062 28 418 142 9 07%
074 20 454 081 2 1.1%
081 15 445 08T 708%
089 23 405 058 18 1%
0.as 80 418 053 85 17%
08 74 415 063 42 1.6%
0.7 2z 425 081 10 0.8%
066 15 587 08 15 0.8%
n1s 16 4602 012 10 1.8%
062 47 593 07T 46 1.5%
07 33 5 12 12 07%
074 56 406 073 55 16%
087 27 372 048 8 1%
013 44 478 012 44 1.8%
063 20 578 055 15  1.3%
0ne 33381 075 N 1.4%
058 35 387 077 32 14%
056 45 414 056 47 1.6%
n7 10 382 082 10 0.8%
063 14 463 08 12 08%
0.88 16 446 082 g 07%
027 30 435 058 30 1.6%
0rg 76 444 081 97 1.6%
104 28 424 083 16 0.8%
086 235 434 083 17 1.0%
06 30 4 088 20 12%
074 43 433 056 34 1.5%
0nrg 62 447 054 8 1.6%
05 11 42 08 To10%
0.65 18 337 086 8 08%
038 16 486 051 15 1.4%
082 23 411 05 12 13%
02 18 454 074 2N 12%
074 22 393 06 22 13%
0.2 11 286 016 B 17%
131 15 629 121 5 03%
0.84 75 434 084 44 1.9%
078 7H 426 081 44 15%
085 20 303 063 19 11%
264 10 405 179 10 01%
038 20 421 063 18 14%
0.5 22 440 o2 23 1.0%
06 25 4 06 17 13%
0.3 11381 085 g 07%
na 4 45 08 41 14%
083 10 476 06 10 0.8%
04 26 12 04 17 186%
084 14 471 089 14 08%
0z 34 435 052 3T 17%
027 100 435 058 100 1.8%
014 35476 011 33 1.9%
078 45 401 084 49 1.4%
1653 1366  63.9%

Heterogeneity: Tau®= 0.08; Chi*= 37111, df= 51 (P <0.00001); F=86%
Test for averall effzct: 2= 7.50 (P < 0.00001)

2.1.2 Anaerobic exercise

Boer 2014{1) 4
Chuensin 20161y 378
Chugnsin 20182y 354
Dias 2018(1) 379
Ke 2024 41
Lingling 2021 5
Meng 2022(1) 4
Racil 2013(1) 353
Salus(?) 2022 389
Tas 2023 378
Vasconcellos 2016 388
Subtotal (95% CI)

058 17 445 087 7
06g 11 445 077 5
07 15 445 077 6
0.64 19 425 081 ]
04 10 49 08 10
LR:F 20 547 129 20 08%
05 12 42 08 6
031 11 388 046 6
037 14 484 074 14
07 31 382 07 6
0.65 10 489 072 a
170

Heterogeneity: Tau®= 0.00; Chi*= 8.84, df= 10 (P=0.55) F=0%
Test for overall effect: 2= 6.08 (P <0.00001)

2.1.3 Resistance exercise

Anmadi 2020(2) 408
Benson 2008 13
Hormer 2015(2) 324
Ramezani 2017(2) 148
Subtotal (95% CI)

104 29 418 142 9 06%
1.1 32 42 07 3/ 1.2%
06 23 372 048 8 12%
1.1 15 629 1.21 5 03%

57 34%

Heterogensity: Tau?= 0.32; Chi*= 10,08, df = 3 (P = 0.02); F= 70%

Test for overall effect 7= 133 (P =

017

2.1.4 Combined aerobic and resistance exercise

Anmai 2020(3) 435
Bruyndonckx 2015 363
Chae 2010 12
Duft 2020 432
Elmahgoub 2009 123
Faria 2020(1) 36

Faria 2020(2) 381
Farpour-Lambert 2009 404
Harder-Lauridsen 2014 38

Hongling 2012 41
Kirn 2022 417
Lee 2010(1) 455
Liangmei 2015 363
Lopes 2016 431
Mohammadi 2019 424
Maonteira 2015(2) 285
Ramezanl 2017(3) 424
Shalitin 2009 438
‘Wen 2008 388
Wong 2008 47
Zehsaz 2016 381
Zehsaz 2017 4189
Subtotal (95% CI)

Heterogeneity: Tau®= 0.04; Chi®

Testfor overall effsct Z= 284 (P =

Total (95% CI)

093 29 418 112 9 06%
051 27 388 05 21 15%
076 19 451 059 19 1.2%
089 18 44 081 19 0.9%
08 16 437 077 15 08%
075 24 388 077 13 1.0%
076 26 388 077 13 1.0%
079 22 405 22 13%
064 14 43 04 14 11%
0730 42 1 30 13%
082 13 374 064 13 0.9%
048 20 445 088 8 0.8%
083 12 41 089 12 08%
108 17 442 082 18 0.8%
049 10 441 036 10 13%
048 14 337 086 8 0.8%
126 15 B29 13 & 03%
081 55 417 088 55 1.5%
053 24 483 0& 13 14%
112 45 07 12 08%
021 16 418 024 18 1.8%
114 16 42 108 16 07%
360 22.4%
36.22,df= 21 (P=0.02); F=42%
0.003)

2370 1882 100.0%

Heterogeneity: Tau?= 0.08; Chi*= 462,83, df= 88 (P < 0.00001), F=81%
Test for overall effect: 7= 8.92 (P <0.00001)
Test for subaroun differences: Chi*= 6.99. df= 3 (P=0.07). F=57.1%

-0.10 F0.87, 067]
-0.3410.81,0.3)
-0.21 F0.85, 0.43]

0.05F0.41, 0.51]

0.04 F0.19, 0.27)
-0.03}0.29,0.23]

0.01 061, 0.63)
112 [1.68,-0.58]
-0.431053,-033
186214, -1.58]
-0.50 1124, 0.24]
-0.48 [0.76,-0.22]

0.15[0.32, 0.62)
-0.5% 0,63, -0.53]
-1.92[231,-1.53]
-0.09 F0.42, 0.24]
-0.17 [0.49,0.15]

0.04 019, 0.27)

0.08 0,58, 0.76]
-0.61 }1.23,0.01]

0.06 0,66, 0.78]
-0.42 [0.65,-0.19]
-0.1210.36,0.12)

0.17 [0.44, 0.78]

0.06 F0.50, 0.62)
-0.48 [0.93,-0.03]
-0.75[1.04,-0.45]
-0.83[1.10,-0.58]
-0.30 1083, 0.23]
-0.4611.13,0.21]
108 [1.41,-0.77]

0.05[0.39, 0.49]
-0.38 F0.80, 0.04]

0.090.31, 0.49]

0.04[0.19,0.27)
227 [352,-1.07]
-0.1810.49, 03]
-0.05 034, 0.24)
-0.55 [-1.02,-0.08]

0.34[1.59, 2.27)
-0.13 F0.47,0.21]
-0.89[1.26,-013
-0.10F0.47,0.27]

0.29[0.48, 1.06]

0.00 [0.35, 0.35]
-0.69 [-1.32, -0.08]
-0.30 0,58, -0.02]
-0.47 F1.11,047]
-0.42[0.64,-0.20]
-0.42 [0.55,-0.29]
-0.44 [0.50,-0.38]
101 1,33, -0.68]
-0.38[-0.48,-0.28]

-0.45[1.02,0.47)
-0.67 [1.46,0.12]
-0.91 [1.62,-0.20]
-0.46[1.06,0.14]
080 [1.41,-0.19]
047 [1.15,0.21)
-0.20 }0.76, 0.38]
-0.33[0.55,-0.11]
-065 [1.08,-0.21]
-0.04 F0.65, 0.57]
081 [1.44,-0.18]
-0.45[-0.59, -0.30]

-0.1010.92,0.72)

0101035, 0.55]
-0.48 [0.89,-0.07]
-1.80 [-3.00,-0.60]
0.411-098,0.17]

0.07 [0.74, 0.86]
-0.35 0,64, -0.0]
-0.31 F0.74,0.2)
-0.08 [-0.66, 0.50]
044 1074, 0.46)
-0.28 F0.80, 0.24]
-0.07 F0.58, 0.44]

0.04[0.35, 0.43)
-0.501.00, 0.00]
-0.10 F0.54, D.34)

043014, 1.00]

0.08 F0.52, 0.70)
-0.47 }1.16,0.22)
-0.11 H0.80, 0.58]
-0.17 F0.55,0.21]
-0.52F1.17,0.3)
-2.0513.28,-0.81]

0.1 F0.21, 0.43)
-0.84 [1.42,-0.48]

0.20 [0.49, 0.89]
-0.28(0.44,-017]
-0.01 F0.78, 0.76]
-0.20[-0.33,-0.07]

-0.35[-0.43,-0.27]
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2.2.1 Moderate-to-low intensity

Boer 2014(2) 4.24 081 19 445 067 7 08%
Bowen 2010 41 089 22 405 059 18 11%
Bruyndoncke 2015 363 091 7 398 05 21 1.5%

Davis 2020 423 089 90 419 052 85 17%
DeBar 2012 412 08 T4 415 063 42 1%
Dias 2018(2) 426 087 22 425 081 10 08%
Elmahgoub 2008 423 08 16 437 077 16 08%

Faria 2020(1)
Farpour-Lambert 2008

36 075 24 388 077 13 10%
404 078 22 4 046 22 13%
Ghorbanian 2013 475 066 15 687 04 165 08%
Guijun 2008 4458 015 18 &02 012 10 18%
Guo 2015 45 07 23 5 12 12 07%
Harder-Lauridsen 2014 38 084 14 43 046 14 11%

Hong 2016 357 074 55 408 073 55 16%
Horner 2015(1) 387 087 27372 048 a8 11%
Jian 2014 42 013 44 478 012 44 19%

Jianjun 2012 386 063 20 578 055 15 1.3%
Jun 2006¢1) 372 06 33 381 075 31 14%
Jun 2006{2) 37 056 35 387 077 32 14%
Kelishadi 2008 418 056 45 414 056 47 16%
Kelly 2004 401 07 10 392 082 10 08%
Kirn 2007 4.02 0.69 14 483 089 12 09%
Kirn 2022 417 082 13 374 064 13 09%
Lee 2010(1) 4.55 048 0 446 088 9  09%
Lee 2010{2) 4.52 0.89 16 446 088 a  07%
Liangmei 2015 363 083 12 4.1 089 12 08%

Lidan 2012 203 027 20 435 0468 0 1E6%
Ligun 2014 432 078 TE 444 081 87 16%
Lira 2017(2) 43 086 25 424 083 17 10%
Liu 2018 342 066 a0 4 088 00 12%

Luo 2013(1) 348 074 43 433 0486 34 18%
Luo 2013(2) 364 078 62 447 064 38 1%
heng 2022(2) 38 05 " 42 06 7 1.0%
Mohammadi 2015 424 048 10 441 036 10 13%
Morgan 2021 387 039 15 488 081 15 14%
hurphy 2009 416 082 23 411 05 12 12%
Park 2007 416 082 19 454 074 21 1.2%
Racil 2013(2) 349 032 1 388 016 B 1.7%
Ramezani 2017(1) 402 131 15 E29 1.21 5  03%

Ramezani 2017(2) 448 11 15 629 1.21 5 03%
Ramezani 2017(3) 424 1326 15 629 1.21 5 03%
Saygin 2011 248 085 20 303 063 19 1%
Se02012 439 254 10 405 179 10 0%
Shalitin 2009 4.28 081 95 417 0.88 55 1.9%

Staiano 2017
Staiano 2018

4.08 038 20 421 063 18 1.4%
38 085 22 449 098 23 10%

Sun 2011 39 0B 25 4 06 17 1.3%
Teang 2008 41 083 11 381 085 8 07%
Wen 2008 3.89 053 24 483 08 13 11%
oo 2004 45 038 4 45 08 41 1.4%
Woo 2012 407 083 10 476 06 10 08%
Hianbo 2011 08 04 25 12 04 17 18%
Hinhui 2016 364 0384 14 411 083 14 08%
Hishao 2008 3483 027 34 435 0468 33 1%
Hishao 2010 383 027 100 435 068 100 18%
‘fangin 2017 432 014 35 476 011 33 18%
Zehsaz 2016 341 021 16 418 024 16 1.8%
Zhaogang 2021 3078 49 401 084 48 14%
Subtotal (95% CI) 1624 1379 69.4%

Heterogeneity Tau®= 0.06; Chi*= 30818, df= 57 (P = 0.00001); 1= 82%
Test for overall effect: Z= 810 (P = 0.00001)

2.2.2 High intensity
Ahmadi 2020(1) 408 062 m 418 112 El 0.7%
Ahrmadi 2020(2) 408 1.04 9 418 112 El 0.6%
Ahrmadi 2020(3) 425 093 29 418 112 el 0.6%
Benson 2008 43 11 3 42 07 35 1.3%
Bezerra 2023 42 074 0 454 081 21 1%
Boer 2014(1) 4089 17 445 067 7 08%
Chae 2010 42 076 13 450 059 19 1.3%
Chuensin 2018(1) 378 069 11 445 077 5 06%
Chuensir 2018(2) 354 07 15 445 077 6 07%

Dias 2018(1) 3.79 064 19 425 0.81 9  09%

Duft 2020 432 089 18 4.4 001 19 0.9%
Faria 2020(2) 381 078 26 388 077 13 10%
Gulijianati 2022 407 062 47 683 077 46 1.8%
Hongling 2012 41 07 a0 42 1 300 12%
Horner 2015(2) 324 086 23372 048 B 12%
ke 2024 41 04 10 48 04 10 08%
Lingling 2021 4§ 087 20 647 128 20 08%
Lira 2017(1) 441 1.04 26 424 003 16 08%
Lopes 2018 431 1.09 17 442 002 16 08%
heng 2022(1) 4 05 12 42 06 & 1.0%
Monteiro 2015(1) 2491 085 18 337 086 & 08%

Monteiro 2015(2)
Plavsic 2020
Racil 2013(1)
Salus(z) 2022
Savoye 2007
Savaye 2011

285 049 14 337 086 & 08%
402 074 22 383 06 22 13%
353 031 11 386 016 6 1.7%
399 037 14 464 075 14 132%
416 084 75 434 0B84 44 15%
42 076 75 425 081 44 15%

Tas 2023 378 07 Hooze2 07 6 049%
Wasconcellos 2016 3.88 065 10 469 078 10 08%
Waong 2008 47 1 12 45 07 12 08%
Zehgaz 2017 419 1.14 16 4.2 1.08 16 0.7%
Subtotal (95% CI) 746 503 30.6%

Heterogeneity. Tau®= 0.23; Chi*= 143,88, df= 30 (P = 0.00001); *=79%
Test for overall effect: Z= 2,31 (P = 0.000%)

Total (95% CI) 2370 1882 100.0%
Heterogeneity: Tau® = 0.08; Chi*= 452.03, df= 88 (F < 0.00001); "= 81%
Testfor overall effect: 7= 8.02 (F < 0.00001)

Test for subaroun difierences: Ch*= 0.05. df= 1 (F= 0.83. F= 0%

-0.21 10.85,0.43]
0.05 F0.41, 0.51]
-0.35 10,64, -0.08]
0.04 [0.19, 0.27)
-0.03[0.29, 0.23]
0.01 [0.61,0.63]
-0.14 [0.74, 0.46]
-0.28 [0.80, 0.24]
0.04 [0.35,0.43]
112 [ 68, -0.56]
-0.43 053, -0.33]
050 [1.24, 0.24]
-0.50 [1.00, 0.00]
-0.48 10,78, -0.22]
0.15 [0.32, 0.52)
-0.58 [0.63, -0.53]
-1.82F2.31,-1.53]
009 [-0.42, 0.24]
017 [-0.48,0.15]
0.04 [0.19, 0.27]
0.09 F0.58, 0.76]
-0.61 11.23,0.01]
0.43 F0.14,1.00)
0.09 F0.52,0.70)
0.06 F0.66, 0.78]
-0.47 11.16,0.22)
-0.42 1065, -0.19]
-0.12 [0.36,0.12)
0.06 [-0.50, 0.62]
-0.48 093, -0.03]
-0.75 [1.04, -0.45]
-0.83 [1.10, -0.56]
-0.30 [0.63, 0.23]
047 [0.55,0.21]
.09 1141, -0.77]
0.05 [-0.39, 0.49]
-0.38 [0.60, 0.04]
0.04 [0.19, 0.27]
227 1352,-1.02]
-1.80 F3.00, -0.60]
-2.06 13.29,-0.81]
-0.55 [1.02, -0.08]
0.34 |1.59, 2.37]
0.1 F0.21,0.43)
-0.13 10,47, 0.21)
-0.6911.25,-0.13]
-0.10 F0.47, 0.27)
0.29 F0.48, 1.06]
-0.94 11,42, -0.45]
0.00 [0.35, 0.35]
-0.69 11,32, -0.08]
-0.30 10,58, -0.02]
047 [1.11,0.17)]
-0.42 [0.64, -0.20]
-0.42 [-0.55, -0.29]
-0.44 [-0.50, -0.38]
028 [0.44,-0.12]
1,01 [1.33, -0.69]
0.35[-0.44,-0.27]

010 [0.67, 0.67]
040 [0.92,0.72)
0.07 {0.74, 0.88]
010 -0.35, 0.55]
-0.34 F0.81,0.13]
-0.4511.02,012)
-0.31 F0.74,0.12)
-067 F1.46,0.12)

-0.81 1.2, -0.20)
-0.46 F1.06,0.14]
-0.08 10,66, 0.50]
-0.07 F0.58, 0.44]

186214, -1.58]
-0.10 [0.54, 0.34]

-0.48 0.8, -0.07]

-0.80[1.41,-0.19]
047 [1.15,0.21]
0.7 [0.44,0.78]
041 [0.60, 0.58]
-0.20 [0.76, 0.36]
048 [1.13,0.21]
052 [1.47,0.13]
0.09 [0.31, 0.49]

-0.33 1055, -0.11]

-0.65[1.09, -0.21]
018 [0.49,0.13]
-0.05 [-0.34, 0.24]
-0.04 F0.65, 0.57)

-0.81 1.4, -0.16)
0.20 [-0.49, 0.89]
-0.01 F0.78, 0.76]

-0.33[0.53,-0.13]

-0.35[-0.43,-0.27]

]
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Figure S11.3. Forest plot of subgroup analyses by duration per session

Experimental Control Mean Difference

Study or Subgrouy Mean SD Total Mean SD Total Weight IV, Random, 95% Cl
2.3.1<50 minutes per session

Boer 2014(1) 4 058 17 445 067 709%  -045(1.02012)
Boer 2014(2) 424 0@ 15 445 067 T 08% -021[085 043
Bruyndonek: 2015 363 051 27 388 05 21 1.5% -0.35[064,-0.06
Chuensiri 2018{1) 378 069 11 445 077 5 08% -0.67 146,013
Chuensiri 2018(2) 384 07 15 445 077 6 07% -0.010H62-020
Davis 2020 423 085 90 419 083 85 17%  004}0.19,027]
DeBar 2012 412 08 74 415 063 42  16% -0.03}0.29,023)
Dias 2018(1) 379 084 19 425 081 9 09% 046106014
Dias 2018(2) 426 087 22 425 081 i 08% 0.01 F061, 063
Fatia 2020(2) 381 076 26 388 077 13 1.0%  -0.07 058 044

Ghorbanian 2013
Guliiianati 2022

475 066 15 587 08 15 08% -1.12}166-0.56
4.07 0.62 47 6483 077 46 1.5%  -1.86[214,-158)

Kelishadi 2008 418 056 45 474 086 4T 16%  0.04[0.19,027
Kelly 2004 401 07 10 382 082 10 08%  0.09}058 0.76
Kim 2007 4.02 0.69 14 463 049 12 09%  -0.61F1.23 001]
Lingling 2021 5 087 20 547 129 W0 08%  -047FH11502)
Ligun 2014 432 078 76 444 081 87 16% -012F0360132)
Lira 2017{1) 441 104 26 424 083 16 08% 017 044,078
Meng 2022(1) 405 12 42 06 6 1.0%  -0.20 F0.76, 0.36)
Meng 2022(2) 38 05 11 42 086 7 10% -0301083023)
Murphy 2009 416 082 23 411 05 12 12%  005F0.39,049
Park 2007 416 0.62 19 454 074 21 1.2%  -0.38 -0.80,004]
Plavsic 2020 402 074 27 383 06 7 13% 0.08 [-0.31,0.44]

Racil 2013(1)
Racil 2013(2)

353 031 11 386 016 6 17% -0.33 [055,-0.11]
38 0327 11 386 016 6 17%  0.04(019,027]
Salus(2) 2022 389 037 14 464 07F 14 1.2%  -0.6511.09,-0.11)
Staiano 2018 38 085 22 448 098 23 10% -069F1.25-013
Tas 2023 378 07 3 382 07 6 09%  -0.04 [065 057
Yangin 2017 432 014 35 476 01 33 1.9%  -0.44 [050,-0.38)
Zhaogang 2021 3078 48 401 084 49 14%
Sublotal (95% CI) 829 673 35.4%
Heterageneity: Tau*= 0.14; Chi*= 204,95, df= 29 (P < 0.00001}; I*= 86%
Testfor overall effect Z= 439 (P < 0.0001}

2.3.2 =50 minutes per session

Ahmadi 2020(1) 408 062 28 498 112 9 07% -010}087,067]
Ahmadi 2020(2) 4.08 1.04 28 418 112 9 068% -010(092072
Ahmadi 2020(3) 425 083 29 418 112 9 08%  0.07[074088
Bensan 2008 43 11 32 42 07 35 12%  010F0.35 058
Bezerra 2023 42 074 20 454 081 21 1% -0.34 (081,013
Bowen 2010 41 089 22 405 054 18 11% 0.05 041,051
Chae 2010 42 076 19 451 059 19 1.2%  -0.31 074012
Duft 2020 432 089 18 44 08 19 08%  -0.08 066 0.50)
Elmahgoub 2009 423 08 16 437 077 15 09%  -014 074, 048
Faria 2020(1) 36 075 24 388 077 13 1.0%  -0.28F0.80,0.24]

Farpaur-Lamben 2009 404 079 22 4 05 22 13%  0.04}035043)
Guijun 2009 4.59 015 16502 012 10 19%  -043F053-033)
Guo 2015 45 07 23 i 12 12 07%  -050F1.24,024
Harder-Lautidsen 2014 38 084 14 43 046 14 1A% -0.501.00,0.00)
Hong 2016 357 074 55 406 073 55 16% -0.49}076,-0.22)
Hongling 2012 41 07 30 42 1 W 12% -010F0.54, 034
Horner 2015(1) 387 087 27 372 048 8 11% 015032062
Horner 2015(2) 324 06 23 372 048 8  12% -0.48}089,-0.07
Jdian 2014 42 013 44 478 012 44 19%  -0.58 063 -053)
Jianjun 2012 386 063 0 578 044 15 13% -182[231,-153)
Jun 2008(1) 372 06 33 381 074 31 1.4%  -0.09[0.42024
Jun 2006{2) 37 056 35 387 077 32 1.4%  -017 049,015
Ke 2024 41 04 10 49 09 10 09%  -0.80F1.41,-019)
Kim 2022 417 082 13 374 0B4 13 08%  043F0.74,1.00
Lee 2010i1) 455 048 20 446 088 9 09% 0.09}052 070
Lee 2010(2) 452 089 16 446 088 9 07%  0.06 066 0.78
Liangmei 2015 363 0.83 12 41 089 12 08%  -047F1.16,022)

393 027 30 435 058 30 16% -0.42}065-019)

Lidan 2012

Lira 2017(2) 43 086 25 424 083 17  1.0% 006 050,062
Liu 2012 3.62 0.68 0 4 08 0 12%  -048(093-003)
Lopes 2016 431 1.08 17 442 042 16 08% -011[F080, 058

Luo 201341
Luo 2013(2)

358 074 43 433 056 34 1.5%  -0.75[1.04,-0.46
364 078 52 447 054 38 16%  -0.83}1.10,-0.56

Mohammadi 2019 4.24 048 10 441 036 o 13%  -047 (055 0.21]
Monteira 2015(1) 281 085 18 337 086 8 08% -046[1.13021]
Monteira 2015(2) 285 049 14 337 086 8  08% -052F117,013)

Margan 2021 3.87 0.29 16 496 051 15 14%  -1.00[1.41,-077]

Ramezani 2017(1) 402 1.1 15 628 1.2 5 03% -227[34
Ramezani 2017(2) 443 11 15 629 1.2 5 03% -1.80 3.0
Ramezani 2017(3) 424 126 15 629 1. 5 03% -205[-329,-081]
Savove 2007 416 0.84 TS 43 084 44 15%  -018(049,013)
savoye 2011 42 078 TS 425 081 44 15%  -0050.34,024]

Saygin 2011 248 085 20 303 063 19 1% -0.55}1.02-008
Seo 2012 4.39 254 100405 179 m 0% 0.34 [-1.59,2.27
Shalitin 2008 428 081 a5 417 088 55 15% 0111021, 043
Staiano 2017 408 038 20 421 063 18 1.4%  -013}047,021]
Sun 2011 38 06 25 4 06 17 13%  -010}047,027]
Tsang 2000 41 083 11381 085 & 07% 0.28 [-0.48,1.06]

wasconcellos 2016 388 065 10 463 078 10 0.8% -0.81F1.44,-0.18)

Wen 2008 389 053 24 483 08 13 1A% -0.94 [1.42,-0.46
Wong 2008 4.7 1 12 45 07 12 08% 0.20 [-0.49, 0.89]
‘oo 2004 45 08 41 45 08 4 1.4% 0.00 [-0.35, 0.35]
Woo 2012 407 083 10 476 06 10 0.8% -0.69[1.32-0.06
Mianho 2011 08 04 25 12 05 17 15% -0.30}058-002)
Hinhui 2016 364 0.84 14 411 029 14 08% 047 (111,047
Xishao 2009 383 027 34 435 058 33 17% -0.42F064,-0.20
Mishao 2010 393 027 100 435 058 100 1.8% -0.42}055,-0.29)
Zehsaz2016 381 021 16 419 024 16 1.8% -0.28[-0.44,-013)
Zehsaz 2017 418 1.14 16 42 108 16 07%  -0.01 F0.7% 0.76)
Subtotal (95% CI) 1541 1209 64.9% -0.35[-0.44,-0.26]

Heterageneity: Tau®= 0.07; Chi*= 240,84, df= 58 (P = 0.00001); *= 76%
Testfor overall effect. Z=7.62 (P = 0.00001)

Total (95% CI) 2370 1882 100.0% -0.35[-0.43,-0.27]
Heterageneity: Tau® = 0.08; Chi*= 452.93, df= 88 (P < 0.00001}; I*= 81%

Testfor overall effect Z= .92 (P < 0.00001)

Testfor subaroun differences: Chi*= 0.00. df=1 (P =0.95). F= 0%

Mean Difference
IV, Random, 95% CI
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Figure S11.4. Forest plot of subgroup analyses by exercise

Heterogeneity. Tau®= 0.08; Chi*= 410.07, df=73 (F = 0.00001),1*= 82%
Testfor averall effect Z=9.02 (P < 0.00001)

frequency
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.4.1 <3 ses:
Benson 2008 43 11 32 42 07 35 1.2% 0.10[0.35 059
Boer 2014(1) 4 0568 17 445 067 7 08% -045[1.02,013]
Boer 2014(2) 424 081 15 4.45 067 7 0.8% -0.21 [0.85, 0.43]
Chae 2010 42 078 19 451 0.50 19 1.2%  -0.31[0.74,012]
Faria 2020(1) 3B 075 24 388 077 13 1.0% -0.28 [0.80, 0.24]
Faria 2020(2) 381 076 26 3.88 077 13 1.0%  -0.07F0.58, 0.44]
Harder-Lauridsen 2014 38 0.84 14 43 11% -0.50 (1.00, 0.00]
Hongling 2012 41 07 30 42 1.2%  -010F0.54, 034
Plavsic 2020 402 074 22 303 13% 0.08[0.31,0.49]
Savoye 2007 416 084 Ta 434 15% -018F0.48, 013]
Savoye 2011 42 078 TE 425 16% -005[034, 024 -
Wong 2008 47 1 12 45 0.8% 0.20[-0.48, 0.89] I
Woo 2004 46 08 41 445 1.4% 0.00 [-0.35, 0.36] 1
Zehsaz 2016 381 021 16 419 18% -028[044-012] -
Zehsaz 2017 418 1.14 16 42 07%  -0.01 [0.78, 0.76]
Subtotal (95% Cly 17.3% -0.17[-0.27,-0.08]
Heterogeneity. Tau®= 0.00; Chi*=11.20, df=14 (P = 0.6
Testfor overall effect Z=3.64 (f 0.0003)
242 sessions per week
Ahmadi 2020(1) 4.08 062 28 418 112 el 07% -010F0.87, 067] I
Ahmadi 2020(2) 408 104 20418 112 El 06% -010[062,072] -1
Ahrmadi 2020(3) 435 083 29 418 112 el 0.6% 0.07 [-0.74, 0.88] R
Bezerra 2023 42 074 200 464 081 2N 11% -034[0&1,013]
Bowen 2010 41 089 22 405 059 18 1.1% 0.05[0.41,0.51] .
Bruyndoncke 2015 3.63 041 27308 05 2 1.5% -0.35[0.84,-006] ]
Chuensiri 2018(1) 378 069 11 445 077 5 0.6% -0.67 [1.46,012] T
Chuensiri 2018(2) 384 07 16 446 077 B 07%  -0.81[1.62,-020
Davis 2020 423 095 a0 419 053 85 17% 0.04[0.18,0.27]
DeBar 2012 412 0.8 74415 03 42 1.6% -0.03F0.28, 023
Dias 2018(1) 379 064 19 425 081 El 0.8% -046[1.06,014]
Dias 2018(2) 426 087 22425 0.1 10 0.9% 0.01 [F0.81, 0.63]
Duft 2020 432 089 18 44 001 19 068% -0.08[068, 050
Elmahgoub 2009 423 09 18 437 077 15 0.8% -0.14 F0.74, 0.46]
Farpour-Lambert 2003 404 078 27 4 05 22 13% 0.04 [0.35, 0.43] T
Ghorbanian 2013 475 066 15 587 049 15 08% -1.12[1.68,-0.56] I
Guijun 2009 468 015 16 6502 012 10 18% -043[053,-033] -
Gulijianati 2022 407 062 47593 077 46 15% -186[214,-158] -
Guo 2016 45 07 pic § 1.2 12 07%  -0.60[1.24, 024 T~
Hong 2018 357 074 55 406 073 55 16% -049[076,-0.22] -
Homer 2015(1) 3.87 087 27 372 04e 8 11% 0.16[0.22, 0.62] T
Hormer 2015(2) 324 08 23 372 048 8 12% -048[089,-007] —
WJian 2014 42 013 44 478 012 44 1.9% -0.58[0.63,-053] -
Jianjun 2012 388 083 200 578 055 18 13% -182[231-153 —
Jun 2006(1) 372 0B 33 381 075 Ell 1.4% -0.09F0.42, 024] -
Jun 2008(2) 37 088 a5 387 077 32 14% -017[048 014 -1
Ke 2024 41 04 10 48 09 10 08% -080F1.41,-019]
Kelishadi 2008 418 066 46 414 056 47 1.6% 0.04[018,027]
Kelly 2004 401 07 100 382 082 10 0.8% 0.08[-0.58, 0.76]
Kim 2007 4.02 089 14 463 00 12 0.8%  -0.81[1.23 001]
Kirn 2022 417 082 13 374 064 13 0.8% 0.43[0.14,1.00]
Lee 20101} 486 048 20 448 08 el 0.9% 0.08 [-0.52, 0.70]
Lee 2010(2) 452 089 16 4.46 088 El 07% 0.06 [-0.66, 0.78]
Liangmei 2015 3.63 083 12 41 089 12 0.8% -047F1.16,022]
Lidan 2012 383 027 30 435 058 30 16% -042[065-019]
Lingling 2021 5 087 20 547 129 20 0.8% -0.47 F1.15,021]
Ligun 2014 432 078 TE 444 081 a7 16% -012[038 012
Lira 2017¢1) 441 104 26 424 093 16 0.8% 017 [-0.44,0.78]
Lira 2017¢2) 43 086 26 424 0483 17 1.0% 0.06 [-0.50, 0.62]
Liu 2018 352 066 a0 4 088 20 1.2% -048[093,-003]
Lopes 2016 431 1.08 17 442 0082 16 0.8%  -0.11[0.80, 058
Luo 2013¢1) 358 074 43 433 056 34 15% -075[1.04,-0.46]
Luo 20122y 364 078 42 447 0.54 38 1.6% -0.83[1.10,-0456]
Meng 2022(1) 4 05 12 42 06 B 10% -020[0.76, 036
Meng 2022(2) 39 05 " 42 08 7 1.0%  -0.30F0.83, 023
Mohammadi 2018 424 049 10 441 036 10 13% -01T [0.55, 021]
Monteiro 2014(1} 291 085 18 337 086 El 0.8% -046F1.13,021]
Monteiro 2015(2) 285 048 14 337 086 8 08% -052[1.17,013]
Morgan 2021 387 038 18 496 051 15 1.4% -109[1.41,-077]
Murphy 2008 416 082 23 411 05 12 12% 0.05[0.38, 048]
Park 2007 416 062 19 454 074 pil 1.2% -0.38 [0.80, 0.04]
Racil 2013¢1) 363 031 11 386 016 [ 17% -033F055-011]
Racil 2013{2) 39 032 11 386 016 ] 1.7% 0.04[018,0.27] ™
Ramezani 2017(1) 402 131 16 628 1.1 g 0.3% -2.27[2562,-102
Ramezani 2017(2) 443 11 18 B.29 1.21 ] 0.3% -1.80[3.00,-060]
Ramezani 2017(3) 424 126 16 628 1.1 g 0.3% -2.06[229,-081]
Salusiz) 2022 3989 037 14 464 075 14 12% -065[1.09,-0.21] —
Sayain 2011 248 0483 200 3.03 083 19 11%  -0.55F1.02,-008] —
Seo 2012 438 254 10 405 1708 10 01% 0.34[1.50,227]
Shalitin 2009 428 081 55 417 088 55 15% 011 [-0.21,0.43]
Staiann 2017 408 038 20 421 063 18 14% -013[047 021] -
Staiano 2018 38 085 22 449 098 23 1.0% -069F1.25-013] I
Sun 2011 38 08 26 4 06 17 13% -010[047 027 -1
Tas 2023 378 07 31 382 07 ] 0.8% -0.04 F0B5, 057] R
Teang 2009 41 083 1 381 085 El 07% 0.28 [-0.48, 1.06] -1
Wasconcellos 2016 388 065 10 469 078 10 0.8% -0.81[1.44,-018]
Wen 2008 3.8 063 24483 08 13 11%  -0.84[1.42,-046] -
Woo 2012 407 083 10 476 06 10 08% -069[1.32,-0.06]
Hianho 2011 09 04 25 12 05 17 1.5% -0.30[0.58,-0.02] ]
Xinhui 2016 364 084 14 411 089 14 0.8% -04T7[1.11,017] I
Hishao 2009 3983 027 34 435 058 33 17% -042 064 -0.20] -
Hishao 2010 303 027 100 435 058 100 18% -042[055-029 -
Wangin 2017 432 014 3\ 476 011 33 18% -044050,-0.38] -
Fhaogang 2021 3078 40401 084 48 14% -1.01 .33 -065 -
Subtotal (95% CIy 1936 1549 82.7% -0.39[-0.48,-0.31] +

+

Total (95% CI) 2370 1882 100.0%
Heterogeneity. Tau®= 0.08; Chi*= 452.93, df= 88 (P = 0.00001), *= 81%
Test for overall effect Z=8.92 (P < 0.00001)

Test for subaroun differences: ChiF= 11.62. df =1 (P = 0.0007%. *= 81.4%

-0.35[-043,-0.27]

A 1 z
Favours [experimental] Favours [control]



Experimental Control
Study or Subgrou; Mean SD Total Mean SD Total W
2.5.1 <150 minutes per week

Benson 2008 43 11 32 42 07 3 1%
Boer 2014(1) 4059 17 445 067 7 09%
Boer 2014(3) 424 081 15 449 067 T 08%
Bruyndoncky 2015 363 051 27 398 05 2 15%
Chuensir 2018(1) 378 088 11 445 077§ 0E%
Chuensin 2018(2) 358 07 15 445 077 B 07T%
Dias 2018(1} 378 084 19 425 081 9 08%
Dias 2018(2) 426 087 22 425 081 10 08%
Faria 2020{1) 36 075 24 388 077 13 10%
Faria 2020(2) 361 076 26 388 077 13 10%
Harder-Lauridsen 2014 38 084 T4 43 046 14 14%
Hongling 20012 41 07 30 42 1 30 1%
Lingling 2021 5 087 20 547 129 20 08%
Liqun 2014 432 078 76 444 081 O 16%
Lira 2017¢1) 441 104 26 424 093 16 09%
Meng 2022(1) 105 12 42 08 8 10%
Meng 2022(2) 38 05 11 42 06 7 10%
Murphy 2009 416 082 23 411 05 12 12%
Plavsic 2020 402 074 22 393 06 22 13%
Racil 2013¢1) 353 031 11 388 016 B 1.7%
Racil 2013¢2) 38 032 11 386 016 B 1T%
Salus(3) 2022 399 037 14 464 075 14 12%
Savoye 2007 416 D84 75 434 084 44 15%
Savoye 2011 42 076 75 435 081 44 15%
Staiano 2018 38 085 22 449 088 23 (0%
Tas 2023 378 07 31 382 07 B 08%
ong 2008 71 12 45 07 12 08%
Zehsaz 2017 419 14 16 42 108 16 0T%
Subtotal (95% CI) 709 521 30.3%
Heterogeneity: Tau* = 0.01; Chi= 32.85, 7= 27 (P = 0.20); I*= 18%

Testfor overall effect 2= 4.17 (P < 0.0001}

252 =150 minutes per week

Anmadi 20201y 408 062 28 418 112 8 0T%
Ahmadi 2020(2) 408 104 29 418 112 9 06%
Ahmadi 2020(3) 425 083 28 418 112 8 06%
Bezerra 2023 42 074 20 454 081 21 14%
Bowen 2010 41 089 22 405 059 18 4%
Chae 2010 42 076 19 451 059 19 12%
Davis 2020 423 085 90 419 083 85 1.7%
DeBar 2012 412 08 74 415 063 42 16%
Duft 2020 432 088 18 44 091 19 08%
Eimangoub 2009 423 08 15 437 077 15 08%
Farpour-Lambert 2008 4.04 078 22 405 23 13%
Ghorbanian 2013 475 0GB 15 BBT 08 15 08%
Guijun 2009 459 015 16 502 042 10 18%
Gulijianati 2022 407 062 47 583 077 4B 15%
Gun 2015 45 07 13 5 12 12 07%
Hong 2016 357 074 65 408 073 85 1A%
Hormer 2015(1) 387 087 27 372 048 8 11%
Homer 2015(2) 324 08 23 372 048 8 12%
Jian 2014 42 013 44 478 012 44 19%
Jianjun 2012 386 063 20 578 055 15 13%
Jun 2006(1) 372 06 33 381 075 3 14%
Jun 2008(2) 37 056 35 367 077 32 14%
Ke 2024 41 04 10 49 08 10 DA%
Kelishadi 2008 418 056 45 404 056 47 16%
Kelly 2004 401 07 10 382 082 10 0&%
Kim 2007 402 089 14 453 08 12 08%
Kim 2022 417 082 13 374 064 13 08%
Lee 2010(1) 455 048 20 446 088 9 09%
Lee 2010(2) 452 088 16 448 088 8 07%
Liangrel 2015 363 083 12 41 089 12 08%
Lidan 2012 393 027 30 435 058 I 6%
Lira 2017¢2) 43 086 25 424 093 17 10%
Liu 2018 352 0688 30 4088 W 12%
Lopes 2016 431 108 17 442 082 16 08%
Luo 2013(1) 358 074 43 433 056 34 15%
Luo 2013¢2) 364 078 A2 447 054 38 16%
Mohamrmadi 2019 424 049 10 441 036 10 13%
Monteira 2015¢1) 281 D85 18 337 086 8 0&%
Monteira 2015(2) 285 048 14 337 086 8 08%
Margan 2021 387 038 15 486 051 15 14%
Park 2007 416 062 19 454 074 2 12%
Ramezani 2017(1) 402 131 15 823 111§ 03%
Ramezani 2017(2) 449 11 15 529 121§ 03%
Ramezani 2017(3) 424 128 15 629 111 5 03%
Saygin 2011 248 085 20 303 063 19 11%
Seo 2012 439 254 10 405 179 10 01%
Shaliin 2008 428 081 A5 417 088 55 15%
Staiann 2017 408 038 20 421 063 18 14%
Sun 2011 38 06 I8 406 17 13w
Tsang 2009 41 083 11 381 085 8 0T%
Vasconcellos 2016 388 065 10 469 078 10 0&%
‘wen 2008 389 053 24 483 08 13 11%
‘Woo 2004 15 08 41 45 08 # 14%
oo 2012 407 083 10 476 06 10 08%
Xianha 2011 09 04 25 12 05 17 15%
Xinhui 2016 364 084 14 411 089 14 08%
Xishao 2009 393 027 34 435 058 33 17%
Xishao 2010 383 027 100 435 058 100 18%
Vanigin 2017 432 014 35 476 001 33 18%
Zehsaz 2016 381 021 16 418 024 18 18%
Zhaogang 2021 3078 49 401 084 49 14%
Subtotal (95% CI) 1661 69.7%

Heterogeneity: Tau? = 0.08; Chi = 376.56, df= 60 (P < 0.00001); IF= 84%

Testfor overall effect 2= 8.65 (P <0.00001)
Total (95% CI)

Test for overall effect; Z=8.92 (P = 0.00001)

2370 1882 100.0%
Heterogeneity: Tau® = 0.08; ChF = 452.93, df= 88 (P < 0.00007); *=81%

Test for subaroun differences: Chi*= 1088 di=1 (P= 000101 F=908%

ht 1V, Random, 9

Mean Difference

o]

0.10[-0.35, 0.55)
-0.45[1.02,042)
-0.21 [0.85,0.43
-0.35 [0.64, -0.08]
-067 [1.46,0.12)
-0.91 [1.62,-0.20]
-0.46 [1.06,0.14]

0.0 [0.61, 0.63)
-0.28 [-0.80,0.24]
-0.07 [-0.58, 0.44]
-0.50 [-1.00,0.00]
-0.10 [-0.54,0.34]
-0.47 [1.15,0.21]
-042[0.36,0.12)

017 [0.44,0.78]
-0.20 (0,76, 0.36]
-0.30[0.83,0.23]

005 [-0.39, 0.49)

0.09[-0.31, 0.49]
-0.33 [0.55,-0.11]
0.04[-0.19,0.27)
-0.65 [1.09,-0.21]
-0.1%[0.48,0.13]
-0.05 [-0.34,0.24]
068 [1.25,-0.13]
-0.04 [-0.65,057]

0.20(-0.49, 0.89)
-0.01 [:0.78,0.78]
-0.19[-0.28, 0.10]

-040 [-0.87, 0.67)
-0.10(0.92,0.72)
0.07 [0.74, 0.58)
034 [0.81,043]
005 [0.41,0.51)
-0.31 [0.74,042)
004[0.19,0.27)
-0.03[0.29,0.23]
-0.08 [-0.66, 0.50]
014 [0.74,0.45]
0.04 035, 0.43)
142 [1.68,-0.58]
-0.43[053,-0.33]
1861214,-1.58]
-0.50[-1.24,0.24]
048 10.76,-0.22]

-0.58 [0.63,-0.53]
-1.92[231,-1.53]
-0.09[0.42,0.24]
-0.17 [-0.49,0.15]
-0.80 [1.41,-0.19]

0.04[-0.19,0.27)

0.09 [-0.58, 0.76]
-061 [1.23,0.01]

043[0.14,1.00)

0.09[-0.52,0.70]

0.06 [-0.66, 0.78)
-0.47 [1.16,0.22)
-0.42[0.65,-0.19]

0.06 [-0.50, 0.62)
-0.48 [0.93,-0.03
-0.11 [-0.80, 0.58]
-0.75 [1.04, -0.45]
-0.83 1110, -0.58]
-0.47 [-0.55,0.21]
-0461.13,0.21)
-052[1.17,043]
108 [1.41,-0.77]
-0.38 [-0.80, 0.04]
227 [3.62,-1.07)
-1.80 [3.00,-0.60]
05 3.29,-0.81]
-0.55 [1.02,-0.08]

0.34[-1.59,2.27)

041 [0.21, 0.43)
-0.13[0.47,0.21]
040 [0.47,0.27)

0.29[-0.48, 1.06]
081 1.44,-0.18]
-0.94 [1.42, -0.45]

0.00-0.35, 0.35)
-0.69 [1.32, -0.08]
130 (0.56,-0.02)
047 [1.11,047]
-0.42 [0.64,-0.20]
-0.42 [0.55,-0.29]
-0.44 [0.50,-0.38]
028 [0.44,-012]
1,01 [1.33,-0.69]
-041[051,-0.32]

-0.35[0.43,-027]

Mean Difference
m, 95% CI

Figure S11.5. Forest plot of subgroup analyses by weekly exercise duration
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Figure S11.6. Forest plot of subgroup analyses by

Mean Difference
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m, 95% CI

2.6.1 <12 weeks (total intervention duration)

Ahmadi 2020(1) 408 062 28 418 112 4 07%
Ahmadi 2020(2) 4.08 1.04 8 418 122 9  06%
Ahrnadi 2020(3) 425 093 29 418 1.12 9 06%
Benson 2008 43 11 32 42 07 3 12%
Bezerra 2023 47 074 20 464 081 al 11%
Bowen 2010 41 089 22 405 059 18 11%
Elmahgoub 2009 423 08 15 437 077 15  0.9%
Ghorbanian 2013 475 066 16 587 08 16 08%
Hongling 2012 41 07 30 42 1 a0 12%
Kelly 2004 401 07 10 382 0.82 100 0.8%
Kim 2007 402 0B9 14 463 03 12 0.9%
Lee 2010¢1) 485 048 20 448 088 a  08%
Lee 2010(2) 452 089 16 446 0.88 9  07%
Liu 2018 352 0B6 30 4088 20 13%
Luo 2013(1) 358 074 43 433 058 34 15%
Luo 2013(2) 364 078 £2 447 064 38 16%
Mohammadi 2019 4.24 049 10 441 038 10 1.3%
Ramezani 2017(1) 402 131 15 629 1.21 5 03%
Ramezani 2017(2) 449 11 15 628 1.2 5 03%
Ramezani 2017(3) 424 1326 15 628 1.1 i  03%
Seo 2012 439 254 10405 179 10 0%
Sun 2011 39 06 25 4 06 17 13%
Tas 2023 3re 07 31 382 07 B 09%
Woo 2004 456 08 M 45 08 41 1.4%
Hianbo 2011 09 04 25 12 045 7 1.5%
Subtotal (95% CI) 409 23.4%

Heterogenelty: Tau* = 0.12; Chit= 72,61, df= 24 (P < 0.00001); = B7%
Testfor overall effect Z= 3.61 (F = 0.0003)

2.6.2 =12 weeks (total intervention duration)

Boer 2014(1) 17 445 067 7 08%
Boer 2014(2) 4.24 081 15 445 067 708%
Bruyndanck: 2015 363 051 27 398 05 21 15%
Chae 2010 42 076 19 451 043 18 12%
Chuensiri 2018¢1) 378 088 11 445 077 i 06%
Chuensiri 2018(2) 354 07 15 445 077 B 07%
Dais 2020 423 095 90 419 053 85 1.7%
DeBar 2012 412 08 74 415 063 42 18%
Dias 2018(1) 379 0B4 18 435 081 a  08%
Diag 2018(2) 4.26 087 22 425 0181 100 08%
Duf 2020 432 089 18 44 091 19 0.9%
Faria 20200(1) 36 078 24 388 077 13 1.0%
Faria 202042) 381 078 26 388 077 12 1.0%
Fatpour-Lambert 2009 404 079 22 4 05 22 13%
Guijun 2008 453 015 16 502 012 10 1.9%
Gulijianati 2022 407 062 47 503 077 46 15%
Guo 2015 45 07 23 i 12 12 07%
Harder-Lauridsen 2014 38 084 14 43 D46 14 1A%
Hong 2018 3587 074 55 408 073 55 18%
Horner 20156(1) 387 087 27 372 048 a8 1%
Horner 2015(2) 324 08 23 372 048 8 1.2%
Jian 2014 42 043 44 478 012 44 1.9%
Jianjun 2012 386 063 20 578 085 16 13%
Jun 2006(1) 372 0B 33 381 075 a1 1.4%
Jun 2006(2) 37 056 35 387 077 32 14%
Ke 2024 41 04 10 49 08 10 0.9%
Kelishadi 2008 418 086 45 414 088 47 18%
Kim 2022 417 082 13 374 064 12 0.8%
Liangmed 2015 363 083 12 41 088 12 08%
Lidan 2012 393 027 30 435 058 30 1.6%
Lingling 2021 5 087 20 547 128 20 08%
Ligun 2014 432 0.78 7E 444 081 a7 1E%
Lira 2017¢1) 441 104 26 4324 093 16  0.9%
Lira 2017(2) 43 086 25 424 003 17 1.0%
Lopes 2016 431 108 17 442 002 16 08%
Meng 2022(1) 4 05 12 42 08 B 1.0%
Meng 2022(2) 39 05 11 42 06 710%
Monteiro 2015(1) 201 065 18 337 088 & 08%
Monteiro 2015(2) 185 048 14 337 086 8 08%
Morgan 2021 387 039 15 486 0.91 15 1.4%
Wurphy 2009 416 082 23 411 05 12 1.2%
Park 2007 416 062 19 454 074 al 12%
Plavsic 2020 402 074 22 303 08 22 1.3%
Racil 2013(1) 353 031 11 386 016 6 1.7%
Racil 2013(2) 39 032 11 386 016 6 1.7%
Salus(Z) 2022 3068 037 14 464 075 14 12%
Savoye 2007 416 0.84 75 434 0.84 44 1.5%
Savoye 2011 42 076 75 4325 081 44 1.5%
Saygin 2011 248 085 20 303 063 18 11%
Shalitin 2008 428 081 66 417 088 85 15%
Staiano 2017 4.08 0.38 20 421 063 18 1.4%
Staiano 2018 38 085 22 449 098 23 1.0%
Tsang 2004 41 083 11 381 085 a8 07%
Yasconcellos 2016 3.88 065 10 468 078 10 08%
Wien 2008 3.69 053 24483 08 13 11%
wiong 2008 47 1 12 45 07 12 08%
oo 2012 407 083 10 478 08 10 08%
Hinhui 2016 364 0.84 14 411 088 14 0.8%
Xishao 2009 383 037 34 435 058 33 17%
Xishao 2010 393 027 100 435 058 100 1.8%
“Yangin 2017 432 014 36 476 011 33 18%
Zehsaz 2016 391 0.21 16 419 024 16 1.8%
Zehsaz 3017 419 114 16 42 1.08 16 07%
Zhaogang 2021 3 078 49 401 084 44 1.4%
Subtetal (95% CI) 1778 1473 76.6%

Heterogeneity: Tau®= 0.08; Chi*= 377,37, df= 63 (P < 0.00001), F=83%
Testfor overall effect Z= 8.06 (P < 0.00001)

Total (95% Cly 2370 1882 100.0%
Heterogeneity: Tau® = 0.08; Chi*= 452,93, df= 88 (P < 0.00001); F=§1%
Testfor overall efiect Z= 8.92 (P = 0.00001)

Testfor subaroun differences: Chi*= 0.05 df=1 (P =083 F=0%

-0.10 [0.87, 0.67]
-0.100.92,0.73]
0.07 [-0.74, 0.88]
0.10(0.35, 0.55]
-0.34 F0.81,0.43]
0.05F0.41,0.51]
-0.14 [0.74, 0.46]
112 11.68,-0.58]
-0.10F0.64,0.34]
0.08 10.58, 0.76]
-0.61[1.23,0.01]
0.00 052, 0.70]
0.0 0.8, 0.78]
-0.48 10.93,-0.03]
-0.75 [1.04,-0.46]
-0.83[1.10,-0.56]
-0.17 F0.55, 0.21]
-2.37 }3.52,-1.02)
-1.80 [-3.00,-0.60]
-2.05 13.29,-0.81]
0.3411.59,2.27)
-0.10 [0.47,0.27]
-0.04 [0.85, 0.57]
0.00 -0.35, 0.35]
-0.30 10.58,-0.03)

-0.34 [0.52, -0.15]

-0.4511.02,043]
-0.21 +0.85, 0.43]
-0.35 [-0.64,-0.06]
0.3 F0.74, 043
-0.67 F1.46,0.12)
-0.91 F1.62,-0.20]
0.0410.19,0.27]
-0.03 10.29, 0.23]
-0.46-1.06,0.14]
0.01F0.61,063]
-0.08 [0.66, 0.50]
-0.26 1080, 0.24]
-0.07 F0.58, 0.44]
0.04 }0.35,0.43]
-0.43 }0.53,-0.33]
-1.86 F2.14,-1.58]
-0.501.24,0.24]
-0.50 1.00, 0.00]
-0.49 }0.76,-0.23]
015 10.32,0.62]
-0.48 +0.89,-0.07)
-0.58 }0.63,-0.53]
-1.82F2.31,-1.53]
-0.09 10.42,0.24]
-0.17 10.49,0.15]
-0.80 F1.41,-0.19]
0.0410.19,0.27]
0.4310.14,1.00]
-0.47 F1.16,0.23]
-0.42 }0.65,-0.19]
-0.47 F1.15,0.21]
-0.1210.36,0.13)
047 [0.44,0.78]
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Figure S11.7. Forest plot of subgroup analyses by region

Experimental Control
Total Mean SD

2.7.1Asia

Ahmadi 202001) 408 062 28 418 1.12 9 07%
Ahmadi 20202) 408 104 29 418 1.2 9 06%
Ahmadi 202003) 425 083 29 418 1.12 9 06%
Bowen 2010 41 089 22 405 059 18 11%
Ghae 2010 42 076 19 451 059 19 12%
Chuensiri 2018{1) 378 069 11 445 077 5 06%
Chuensiri 2018{2) 354 07 15 445 077 B 07%
Ghorbanian 2013 475 0BE 15 587 08 15 09%
Guijun 2009 459 015 1B 502 012 10 19%
Gulijianati 2022 407 0B2 47 583 077 46 15%
Guo 2015 45 07 123 5 12 12 07%
Hong 2016 357 074 55 406 073 55 1.6%
Haongling 2012 41 07 30 42 1 o 12%
Jian 2014 42 013 44 478 012 4 1.9%
Jianjun 2012 386 063 20 578 055 15 1.3%
Jun 2008(1) 3T 06 33 331 075 il 1.4%
Jun 2008(2) 37 086 35 387 077 32 1.4%
Ke 2024 41 04 10 48 09 o 0.9%
Kelishadi 2008 418 096 45 414 0566 47 1.6%
Kim 2007 402 069 14 463 09 12 0.9%
Kim 2022 417 082 13 374 064 13 09%
Lee 2010(1) 456 048 20 445 088 9 098%
Lee 2010(2) 452 089 1B 445 088 9 07%
Liangmei 2015 363 083 12 41 089 12 08%
Lidan 2012 383 027 30 435 058 30 1.6%
Lingling 2021 § 087 20 647 120 20 08%
Ligun 2014 432 078 7B 444 081 87 16%
Liu 2018 352 0BE 30 4088 20 12%
Luo 2013(1) 358 074 43 433 056 34 15%
Luo 2013(2) 364 078 52 447 054 3B 16%
Meng 2022¢1) 4 05 12 42 06 B 1.0%
Mengy 2022(2) 38 05 11 42 06 7 10%
Mahammai 2019 424 049 10 441 036 10 13%
Park 2007 416 0B2 19 454 074 21 12%
Rarmezani 2017(1) 402 131 15 629 1.21 5 03%
Rarmezani 2017(2) 449 11 15 629 121 5 03%
Ramezani 2017(3) 434 136 15 629 1.21 5 03%
Saygin 2011 248 085 20 303 063 19 11%
Se02012 439 254 10 405 179 10 01%
Shalitin 2008 438 081 55 417 088 55 15%
Sun 2011 38 06 25 4 08 17 13%
Wen 2008 389 053 24 483 08 13 11%
Wong 2008 47 1 12 45 07 12 08%
Woo 2004 45 08 4 45 08 4 1.4%
Woo 2012 407 083 10 478 06 o 0.8%
Kianbo 2011 048 04 25 12 08 17 1.5%
Kinhui 2016 364 084 14 411 089 14 0.8%
Xishao 2009 3.8 027 34 435 0468 3T O1T%
Xishao 2010 3.8 027 100 435 0458 100 1.8%
‘Yangin 2017 432 014 35 476 011 33T 1.9%
Zehsaz 2016 381 0.2 16 418 0.24 16 1.8%
Zehsaz 2017 419 114 16 42 108 16 07%
Zhaogang 2021 3078 49 401 084 49 14%
Subtotal (95% CI) 1435 1230 59.7%

Heterageneity. Tau®= 0.07; ChF= 318.53, df= 52 (P = 0.00001); F=B84%
Testfor overall effect Z= 8.06 (P = 0.00001)

2.7.2 Europe

Boer 2014(1) 4089 17 445 067 7 09%
Boer 2014(2) 424 081 15 445 067 7 08%
Bruyndanck: 2015 363 051 27 398 05 M 15%
Elmatgoub 2009 423 08 15 437 077 15 09%
Fapourlambent2009 404 079 22 4 05 2 13%
HarderLauridsen 2014 38 084 14 43 046 14 11%
Plavsic 2020 402 074 22 393 06 22 13%
Salus(z) 2022 389 037 14 464 075 14 12%
Subtotal (95% CI) 146 122 9.0%
Heterageneity: Tau®= 0.02; Chi*= 10.14,df= 7 (P = 018); F= 1%
Testfor overall effect 2= 2.68 (P = 0.007)

2.7.3 Mrica

Morgan 2021 367 039 15 495 051 15 14%
Racil 2013(1) 353 031 11 386 016

Racil 2013(2) 39 037 1 386 016

Subtotal (95% CI)

Heterogeneity. Tau®= 0.24; Chi*

110, df= 2 (P = 0.00001);

Testior overall effect Z=1.52 (P = 0.13)
2.7.4 North America
Davis 2020 423 085 90 419 053 85 17%
DeBar 2012 412 D& 74 445 063 42 16%
Homer 2015¢1) 387 087 27 371 048 & 14%
Homer 2015(2) 334 DB 23 371 048 & 12%
Kelly 2004 401 07 10 392 082 10 08%
Murphy 2008 416 082 23 411 06 12 12%
Savoye 2007 416 084 75 434 084 44 15%
Savoye 2011 42 076 75 425 081 44 15%
Staiana 2017 408 038 20 421 063 18 14%
Staiana 2018 38 085 22 449 088 23 1.0%
ara 07 31 382 07 B 09%
Subtotal (95% CI) 300 13.8%
Heterageneity. Tau®= 0.00; Ghi*= 11,36, df= 10 (P = 0.33); IF= 12%
Testfor overall effect 7= 1.47 (P = 0.14)
2.7.5 South America
Bezerra 2023 42 074 20 454 081 A 11%
Duf 2020 432 089 18 44 091 19 09%
Faria 2020(1) 36 075 24 388 077 13 1.0%
Faria 2020(2) 361 076 26 388 077 13 1.0%
Lira 2017(1) 441 104 26 424 093 16 09%
Lira 2017(2) 43 086 25 424 093 17 1.0%
Lopes 2015 431 109 17 442 092 16 08%
Monteiro 20151y 261 065 18 337 086 8 08%
Monteiro 2015(2) 285 049 14 337 086 8 08%
Vasconcellos 2016 368 065 10 469 078 10 08%
Subtotal (95% CI) 1 92%
Heterageneity. Tau®= 0.00; Chi*= 8.20, df= 8 (F = 0.61); F= 0%
Testior overall effect Z = 3. o
2.7.7 Oceania
Benson 2008 43 1131 42 07 3} 12%
Dias 201%(1) 379 064 19 425 081 9 D9%
Dias 201%(2) 436 087 22 425 081 10 D9%
Tsang 2009 41 083 11 38 085 & 07%
Subtotal (95% CI) 84 62 36%
Heterogeneity: Tau®= 0.00; Chf (P=040)F=0%

Testfor overall effect Z=

Total (95% CI) 2370 1882 100.0%
Heterageneity. Tau®= 0.08; ChF= 452.93, df= 88 (P = 0.00001); F=81%
Testfor overall effect Z= 8.92 (P = 0.00001)

Testfor suboroun differences: Ghi* = 26.07. df= 5 (P < 0.0001). 1= 80.8%

Mean Difference
IV. Rar 95Y

010 [0.87,067]
-0.10[0.92,073]

0.07 [0.74, 0.88]

0.05[0.41,0.51]
031 [0.74,043]
067 146,013
091

&

1,86 [2.14,-1.58]
-0.50 [1.24,0.24
-0.49 [-0.76,-0.27]
-010(0.54,0.34]
-0.58[0.63,-0.53)
-1.92(2.31,-1.53)
-0.09(0.42,0.24]
047 [0.49,0.15)
-0.80F1.41,-0.19)
0.04[019,0.27)
-0.61 [1.23,0.01]
0.43[(014,1.00)
0.09F
0.06F
047 [
092 (085,019
0,47 F1.15,0.21
-0.12(0.36,0.12
-0.48(0.93,-0.03)

]
]
]
]
]
]
]

%
=

-0.83[1.10,-0.56]
-0.20[0.76,0.36]
-0.30[0.83,023]
0.7 [0.55,021]
-0.38 [0.80,0.04]
-227[352,-1.09]
-1.80 [3.00,-0.60]
-2.05[-3.29,-0.81]
-0.55 [1.02,-0.08]

0.34[159,2.27]

011 (021,043
010 [0.47,0.27]
-0.94 [1.42,-0.45]

0.20[0.49, 0.89]

0.00(0.35,0.35)
-0.69 [1.32,-0.06]
-0.30(0.58,-0.02)
047 F1.11,047)
-0.42[0.64,-0.20)
-0.42[0.55,-0.29)
-0.44 [0.50,-0.38)
-0.28[0.44,-0.12)
-0.01 £0.78, 0.76)
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2.8.1 Lower-middle-income countries

Margan 2021 367 039 15 496 051 15 14%
Racil 2013(1) 353 031 11 386 016 6 17%
Ratil 2013(2) 39 032 11 386 046 &6 17%
Subtotal (95% CT) 37 27 4
Heterogeneity: Tau™= 0.24; Chi*= 3110, df= 2 (P < 0.00001);

Testfor overall effect Z=1.52 (P = 0.13)

2.8.2 Upper-middie-income countries

Anmadi 2020(1) 408 062 28 418 142 @ 07%
Anmadi 2020(2) 408 104 29 418 142 9 06%
Ahmadi 2020(3) 425 093 28 418 142 9 06%
Bezerra 2023 42 074 20 454 081 2 14%
Bowen 2010 49 089 22 405 059 18 14%
Chuensirl 2018(1) 378 069 11 445 077§ 06%
Chuensiri 2018(2) 354 07 15 445 077 6 07%
Duft 2020 432 089 18 44 0981 19 0.8%
Faria 2020(1) 36 075 24 388 077 13 10%
Faria 2020(2) 381 076 26 388 077 13 1.0%
Ghorhanian 2013 475 066 15 58T 0.9 15 0.9%
Guijun 2009 459 015 16§02 012 10 1.9%
Gulijianati 2022 407 062 47 593 077 46 15%
Guo 2015 45 07 2@ 5 12 12 07%
Hong 2016 357 074 55 406 073 &5 15%
Hongling 2012 41 07 30 42 1 30 13%
Jian 2014 42 013 44 478 042 44 19%
Jdianjun 2013 386 063 20 578 055 15 13%
Jun 2006(1) 372 06 33 381 075 3 14%
Jun 2006(2) 37 056 35 387 077 32 14%
Ke 2024 41 04 10 48 09 10 09%
Kelishadi 2008 418 056 45 414 086 47 16%
Liangmei 3015 363 083 12 41 089 12 08%
Lidan 2012 383 027 30 435 068 30 1.6%
Lingling 2021 5 087 20 547 129 20 08%
Liqun 2014 432 078 76 444 081 97 16%
Lira 2017(1) 441 104 26 424 083 16 0.9%
Lira 2017(2) 43 088 25 434 093 17 10%
Liu 2018 352 066 30 4 088 20 12%
Lopes 2016 431 109 17 442 092 16 0.8%
Luo 2013(1) 358 074 43 433 066 M 15%
Luo 2013(2) 364 078 52 447 064 3|8 16%
Meng 2032(1) 4 05 12 42 06 B 10%
Meng 2022(2) 3 05 1 42 06 7 10%
Mahammadi 2019 424 049 10 441 036 10 13%
Manteiro 201501} 291 085 18 337 086 & 0.8%
Monteira 2015(2) 285 049 14 337 086 8 08%
Plavsic 2020 402 074 22 383 06 22 13%
Ramezani 2017(1) 402 131 15 625 121§ 0.3%
Ramezani 2017(2) 449 14 15 529 121 5 03%
Ramezani 2017(3) 424 126 15 629 121§ 03%
Saygin 2011 248 085 20 303 063 19 14%
Sun 2011 39 06 25 4 06 17 13%
Vasconcellos 2016 388 065 10 489 078 10 0.8%
‘wen 2008 389 053 24 483 08 13 11%
‘oo 2004 45 08 41 45 08 41 14%
Xianho 2011 08 04 26 12 05 17 15%
intui 2016 364 084 14 411 089 14 08%
Xishao 2009 303 027 34 435 088 3 17%
Xishao 2010 383 027 100 435 058 100 1.8%
Yanuin 2017 432 014 35 476 011 33 1.8%
Zehsaz 2016 381 021 16 418 024 16 1.8%
Zehsaz 2017 419 104 16 42 108 16 07%
Zhangang 2021 3078 40 401 084 48 14%
Subtotal (95% CI) 1467 1223 61.4%

Heterogeneity: Tau= 0.07; Chi*= 307.22, df= 53 (P = 0.00001); F= 83%
Test for overall effect: Z=9.43 (P = 0.00001)

2.8.3 High-income countries

Benson 2008 43 11 32 42 07 3\ 13%
Boer 2014(1) 4050 17 445 067 7 09%
Boer 2014(2) 424 081 15 445 067 7 08%
Bruyndoncky 2015 363 051 27 398 05 21 15%
Chae 2010 42 076 19 441 059 18 12%
Davis 2020 423 095 90 419 043 85 1%
DeBar 2012 412 08 74 415 063 42 16%
Dias 2018¢1) 379 064 18 435 081 9 0.9%
Dias 2018(2) 426 087 22 435 081 10 0.9%
Elmahgouh 2009 42309 15 437 077 16 0.9%
Farpour-Lambert2008 404 079 22 4 0§ 22 13%
Harder-Lauridsen 2014 38 084 14 43 046 14 14%
Homer 2015(1) 387 087 27 372 048 & 14%
Homer 2015(2) 324 06 23 372 048 8 1.2%
Kelly 2004 401 07 10 382 082 10 0.8%
Kim 2007 402 089 14 4B3 09 12 0.9%
Kim 2022 417 082 13 374 064 13 0.9%
Lee 2010(1) 455 048 20 446 088 9 0.9%
Lee 2010(2) 452 089 16 446 088 9 07%
Murphy 2009 416 082 23 411 05 12 12%
Park 2007 416 062 19 454 074 21 12%
Salus(3) 2022 399 037 14 4B4 075 14 12%
Savoye 2007 416 084 75 434 084 44 15%
Savoye 2011 42 076 75 435 081 44 15%
Seo 2012 439 254 10 405 179 10 04%
Shalitin 2009 428 081 55 417 088 55 1.5%
Staiana 2017 408 038 20 431 063 18 14%
Staiana 2018 38 005 22 449 098 23 1.0%
Tas 2023 378 07 31 382 07 6 0.9%
Tsang 2009 41 083 11 381 085 8 0%
‘Wong 2008 47 1 12 45 07 12 08%
407 083 10 476 05 10 0.8%
Subtotal (95% CT) 866 632 34.1%
Heterogeneity: Tau*= 0.02; Chi*= 42 56, 7= 31 (P = 0.08); I*= 27%
Testfor overall effect: Z=3.00 (P = 0.003)
Total (95% CI) 2370 1882 100.0%

Heterogeneity: Tau®= 0.08; Chi*= 4562.92, df= 88 (P = 0.00001), = £1%
Test for overall effect 7= 8.92 (P = 0.00007)
Testfor subaroun differences; Chi#= 21,14, df = 2 (P = 0.0001), F=90.5%
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Figure S11.8. Forest plot of subgroup analyses by economic status
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Figure S11.9. Forest plot of subgroup analyses by weight status Figure S11.10. Forest plot of subgroup analyses by sex

Exper n Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean__SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.9.1 Overweight 2.10.1 Boys
Bezenra 2023 42 074 20 454 081 2 14%  -034}081,013 — Chuensiri 2018¢1) 378 069 11 445 0FF 5 22% -06T[146,012 —
Boer 2014(1) 4 059 17 445 067 7 1.2% -045[1.02,012] I Chuensin 2018{2) 354 07 15 445 077 ] 24%  -091[162,-020] -
Boer 201 4(2) 424 081 15 445 Q67 T 1.0%  -0.21[035,0.43] — Ghotbanian 2013 476 086 15 587 08 15 3.0% -112}168,-0.58 —_—
DeBar 2012 412 08 74 415 083 42 20% -003[029,023) — Hongling 2012 41 07 30 42 1 30 36%  -DA0F0S4,0.34] —r
Faria 2020(1) 36 075 24 388 077 13 1.3% -028[-080,0.24] Jianjun 2012 386 063 20 578 055 15 39% -192[(231,-153] —
Faria 2020(2) 38 076 26 388 077 13 13%  -0.07 05044 - Kim 2007 407 D9 14 463 D0 12 28%  -061[1.23,0.01]
Gulijianati 2022 407 062 47 583 077 46 10% -186F214-183] - Lingling 2021 5 087 20 547 129 20 25% 047 [1.15,021] -
Harder-Lauridsen 2014 38 084 14 43 046 14 1.3% -050[-1.00, 0.001 /] Luo 2013(2) 364 078 52 447 054 38 45% -083[1.10,-058) —
Kelly 2004 401 07 10 381 082 10 1.0% 0.04 [-0.58, 0.76] R eng 2022(1) 4 05 12 42 08 6 31% -D20[0.76 036 ——
Lopes 2016 431 108 17 442 092 16 0.0% -011[030,058 T Meny 2022(2) 39 05 11 42 06 7 32% -030[083,023 —
Woharmmadi 2019 424 043 10 441 038 10 1.6% -017[055021] ] Ramezani 2017(1) 402 1.3 18 829 1.1 5 11%  -2I7F352,-107 ———
Murphy 2009 416 082 23 411 05 12 15% 0.05[-0.39, 0.49] - Ramezani 2017(2) 449 11 15 629 1.21 § 12% -1.80[3.00,-0.60]
Sun 2011 39 08 25 4 06 17  17%  -0101047027] T Ramezani 2017(3) 424 126 16 628 121 5§ 12% -2050328,-081)
Woo 2012 4.07 083 10 476 06 1n 1.0% -0.69 [1.32,-0.06] Salus(2) 2022 399 037 14 464 075 14 36% -065[1.08,-021] I
Subtotal (95% CI) 332 238 19.0% -0.34[-0.71,0.02] ‘ Seo 2012 430 254 10 405 1.79 10 0.6% 0.34 [1.59, 2.27]
Helerogeneity: Tau?= 0.42; Chi*= 122,00, df= 13 { < 0.00001); = 8% \Wang 2008 47 1 12 45 07 12 25% 0200049 088 —
Testfor overall effect 7=1.83(FP=0.07) Zehsaz 2016 391 021 16 419 0.24 16 49% -028[044,-017] -
Zehsaz 2017 419 114 16 42 108 16 22%  -0.01[0.78,076] —T
2.9.2 Obesity Subtotal (95% CI) 313 237 485% -071[-1.01,.0.41] >
Bruyndoncky 2015 367 051 27 388 05 21 1.0% -0.35 [0.64,-0.06] — Hiterngansity Tau = 0 38, Chi*= 58 45, df=17 (F = 00000, F= 53%
Chae 2010 42 076 18 451 049 19 1.5% -031[074,012] T Test for gverall effect Z = 4.69 (P < 0.00001)
Chuensiri 2018{1) 378 069 11 445 077 4 0.8% -067 [-1.46,0.12] T
Chuensiri 2018(2) 354 07 15 445 077 B 09% -0.91F1EZ-030) 2102 Girls
Dias 2018(1) 378 0B4 10 425 081 8 11%  -04BF106,0.14] — DeBar 2012 417 08 74 415 053 42 45% 0030029023 L
Dias 2018(2) 426 087 22 425 08 10 1.1% 001 061, 0.63] R Jian 2014 47 043 44 478 042 14 52% 0,58 10.63,-053] -
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Figure S12. Forest plots of subgroup analyses for TG in children and adolescents with overweight or obesity
Forest plot of subgroup analyses by type of

Figure S12.1.
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Control

Mean Difference
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Jian 2014 1.06 021 44 148 038 44 168%  -043[0.55,-0.31)
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Figure S12.2. Forest plot of subgroup analyses by exercise intensity
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Figure S12.3. Forest plot of subgroup analyses by duration per session

imental

Study or Subgros
2.3.1<50 minutes per session

Boer2014¢1) 0% 049 17 107 087 7 04%
Boer2014(2) 089 057 15 107 087 7 04%
Boff 2020 1 045 34 123 083 31 13%
Chuensiri 2018(1) 088 037 11 123 037 5 08%
Chuensiri 2018(2) 097 039 15 123 037 6 09%
Davis 2020 078 061 90 09 055 B85 14%
DeBar 2012 115 059 T4 121 086 42 1.3%
Dias 2018(1) 086 037 19 126 073 9 07%
Dias 2018(2) 1047 22 126 073 10 07%
Faria 2020(2) 089 056 26 112 086 13 09%
Ghorhanian 2013 1.64 055 1§ 220 079 15 07%
Gulijianati 2022 167 022 47 188 019 46 1.6%
Kelishadi 2008 146 014 45 143 014 47 17%

Kelly 2004 132 054 10 132 07 10 06%
Kim 2007 078 038 14 112 057 12 09%
Lira 2020 06 025 216 067 031 108 17%
Lingling 2021 171 031 20 2325 032 20 14%
Ligun 2014 088 019 76 102 02 87 17%
Lira2017(1) 141 075 26 124 084 18 09%
Meng 2022(1) 14 03 12 15 0B 6 06%
Meng 2022(2) 13 05 1 1.5 08 7 08%
Murphy 2008 111 088 23 109 042 12 1.0%
Plavsic 2020 08 032 12 1043 22 13%

Racil 2013(1)
Racil 2013(2)
Salus(z) 2022
Staiano 2018

13 005 11 123 04 6 16%
134 009 11 123 04 6 16%
12 037 14 169 075 14 08%
086 048 22 084 047 23 11%

Tas 2023 118 053 31 109 053 6 07%
Tjonna 2009 118 031 20 124 033 22 14%
Yrangin 2017 124 009 35 131 01 33 17%

Subtotal (95% CI) 1004 744 322%
Heterogeneity. Tau®= 0.01; Chi*=110.53, df= 20 (P =< 0.00001) F= 74%
Test for overall effect: Z= 3.60 (P = 0.0003)

2.3.2 =50 minutes per session

Ahmadi 2020(1) 133 05 28 156 062 9 08%
Ahmadi 2020(2) 144 085 29 156 062 9 06%
Ahmadi 2020(3) 142 07 29 156 062 9 07%

Bezena 2023
Bowen 2010
Chae 2010
Elmahgoub 2008
Faria 2020(1)

119 051 20 144 083 21 1.0%
089 044 22 119 046 18 1.1%
087 039 19 148 038 19 1.2%
1.26 085 156 126 1.08 15 0.5%
080 054 24 142 086 13 0.9%
Farpour-Lambert 2008 064 032 22 082 049 23 13%
Guijun 2009 135 0329 16 182 037 10 1.3%
Guo 2015 151 086 23 131 056 12 07%
Harder-Lauridsen 2014 04 029 14 08 084 14 07%
Hong 2016 107 022 55 128 027 55 16%
Hongling 2012 08 05 30 104 30 13%

Homer 2015(1) 088 088 27 088 049 8 08%
Homer 2014(2) 08 087 23 088 049 8 08%
Jian 2014 1.06 0.21 44 148 036 44 1E%

Jianjun 2012 081 034 20 135 047 15 11%
Jun 2006(1) 114 055 33 13 078 31 1.0%

Jun 2006(3) 108 068 35 108 085 32 1.0%
Ke 2024 08 03 10 15 03 10 13%
Kim 2022 062 015 13 065 009 13 16%
Larsen 2016 089 04 47 101 07 3B 13%

Lee 2010(1)
Lee 2010(2)
Liangmei 2015

128 064 20 174 1.03 9 04%
144 083 18 174 1.03 9 03%
076 038 13 127 031 12 12%

Lidan 2012 1.08 085 30 132 033 30 2%
Lira2017(2) 143 058 25 124 054 1T 0%
Liu 2018 08 028 30 134 038 20 5%
Lopes 2016 132 058 17 108 034 16 0%

Luo 2013(1)
Luo 2013(2)
Mathado 2022

049 073 52 1.6 042 38
105 044 20 187 042 1§
Meyer 2006 104 048 33 106 051 34
Migueles 2023 106 038 44 11 038 42
Mohammai 2018 101 013 10 147 037 10 12%
Monteiro 2015(1) 137 039 18 174 082 g 0.8%
Monteiro 2015(2) 133 028 14 174 052 8 0.8%
Morgan 2021 146 012 15 205 02 15 1.6%
Ramezani 2017{1) 18 057 15 31 059 5 05%
Ramezani 2017{2) 218 047 15 31 059 5 06%
Ramezani 2017(3) 2 056 15 31 059 5 05%

1
1
1
1
053 041 43 152 041 34 14%
1
1
1
1

Savaye 2007 1037 75 113 053 44 14%
Savaye 2011 101 026 75 109 041 44 15%
Saygin 2011 168 024 20 173 02 18 15%
5802012 111 11 10 126 176 10 01%
5202019 117 002 28 10 002 44 17%

Shalitin 2008 096 055 55 087 063 65 1.3%
Staiano 2017 1.04 033 20 08 039 18 1.3%
Sun 2011 08 04 25 13 05 17 11%
Tsang 2009 112 035 11 135 059 8 07%
vasconcellos 2016 111 0322 10 164 103 10 05%
\Wen 2008 087 029 24 13 05 13 11%
Wong 2008 1 05 12 1 04 12 09%
Woo 2004 15 07 41 12 0B 41 1%
Woo 2012 15 078 10 185 027 10 1.4%
Hinhui 2016 076 039 14 128 032 14 12%
Hishao 2009 1.08 085 34 132 033 33 1.2%
Hishao 2010 1.08 045 100 132 033 100 1.6%
Vu 2020 12 06 89 13 06 72 14%
Zehsaz 2016 111 008 16 122 008 16 1.7%
Zehsaz 3017 085 0322 16 108 018 1.5%

16
Subtotal (95% CI) 1736 1381 678%
Heterageneity: Tau = 0.07; Chi*= 881,73, df= 61 (P < 0.00001); = 93%
Testfor overall efect 2= 6.85 (P < 0.00001)

Total (95% CI) 2740 2125 100.0%
Heterogeneity. Tau®= 0.04; Chi*=1043.89, df= 01 (P < 0.00001), I*=01%
Test for overall effect: Z= 8.54 (P = 0.00001)

Testfor subaroun differences: Chi*= 8.83. df=1 (F = 0.002). |
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-0.08 [0.85,0.68]
-0.23 F0.50, 0.04]
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Figure S12.4. Forest plot of subgroup analyses by exercise
frequency
Experimental Control Mean Differens Difference
Study or Subgro Mean SD Total Mean SD Total Weight IV, ol m, 9! 1
2.4.1 <3 sessions per week
Eoer 2014(1) 08 019 17 107 087 7T 04%  -0.27[0.99,0.45) [

Boer 2014(2) 088 057 15 1.07 087 7oo04%
Boff 2020 1045 34 133 063 31 12%
Chae 2010 097 039 19 143 033 13 12%
Fatia 2020(1) 089 054 24 142 056 13 09%
Fatia 2020(2) 083 056 26 112 056 13 09%
Harder-Laurigsen 2014 04 029 14 08 084 14 07%
Hongling 2012 08 05 30 104 30 13%

-0.08 [0.85, 0.69]
-0.23 F0.50, 0.04]
-0.51 [0.76, -0.26]
-023 F0.60, 0.14]
-0.4310.50,0.24]
-0.40 0.87,0.07]
-0.1010.33,013]

Lima 2020 06 025 216 067 031 109 1.7% -0.07F0.14,-0.00]

Machado 2022 105 044 200 187 042 15 14% 0820112077 B

Plavsic 2020 08 032 32 1 043 22 13% -040[0.32,012) —7
Savoye 2007 1037 75 143 053 44 14%  -043F0.31,008 —
Savoye 2011 101 026 75 1.09 041 44 15%  -0.08[0.21,008] —
Tjonna 2009 149 031 20 124 033 22 (4% -0.05[0.24,044] =
‘Wang 2008 105 12 1 04 12 089%  000FD.36,0.36 ]
Woo 2004 16 07 4 12 06 41 11%  030[0.02,058

Zehsaz 2016 141 008 16 122 008 16 17% -0.91F0.17,-0.08] -
Zehsaz 2017 095 022 16 1.03 048 16 1.5% 043 [0.27,0.01]

Subtotal (95% €1) 692 475 209% -0.18[-0.27,-0.08] *

Heterogeneity: Tau?= 0.03; ChiF= 84.20, df= 17 (P < 0.00001}; F= 80%
Testfar overall effect: 7= 3.53 (P = 0.0004)

2.4.2 =3 sessions per week

Ahmmadi 202001} 133 05 28 156 062 9 08% -023[0.68,022
Ahmadi 20202) 144 085 28 1856 062 9 08% -012[0.63,039
Ahmadi 20203) 142 07 28 1856 082 9 07% -014[0.62,034
Bezerra 2023 118 041 0 144 06 2 1.0%  -025[0.60,0.10]
Bowen 2010 088 0.44 22 119 046 18 14%  -0.3010.58,-0.02)

088 037 11 133 037 5 08%
097 039 15 133 037 6 08%
078 061 90 08 055 B85 1.4%
DeBar 2012 115 059 74 121 0BE 42 1.3%
Dias 2018(1) 096 037 19 126 073 9 07%
Dias 2018(2) 1047 22 126 0F3 10 07%
Elmahgoub 2008 126 085 15 126 108 15 (05%
Farpour-Lambert 2009 064 032 22 082 048 22 1.2%
Ghorbanian 2013 1.64 045 16 229 070 15 0.7%
Guijun 2008 125 028 16 182 037 10 1.3%
Gulijianati 2022 157 022 47 188 019 4B 16%
Guo2015 151 086 23 131 056 12 07%

Chuensiri 2018(1)
Chuensiri 2018(2)
Davis 2020

-035 [0.74, 0.04]
-0.26 F0.62, 0.10]
-042[0.29, 0.05]
-0.06 [0.30, 0.18]
030 F0.81,0.21]
-0.2610.75,0.23]
-0.01 10,65, 0.63]
-0.18 1042, 0.08]
-0.65 [1.14,-0.16]
-0.67 [-0.94, -0.40]
-0.31 [0.39,-0.23]

020027, 0.67)

Hang 2016 107 022 56 128 027 55 16% -0.21[0.30,-0.12)
Harner 2015¢1) 088 068 27 088 048 8 08% 000043043
Hormer 2015i2) 08 057 23 088 048 8 08% -008[0.49,033
Jian 2014 108 021 44 143 036 44 16% -043[0.55-0.31]

Jianjun 2012 081 034 0 135 047 15 1%
-Jun 2006¢1) 114 055 313 07 3 1.0%
Jun 2006(2) 108 068 35 108 085 32 1.0%
Ke 2024 08 03 10 15 03 10 13%
Kelishadi 2008 146 014 45 143 014 47 17%

-0.54 [0.82,-0.26]
-0.1610.48,017]
0.00 [0.32,0.32)
-0.60 [-0.85, -0.34]
003 }0.03,0.09]

Kelly 2004 122 054 10 132 07 10 06%  -0.10[0.650.45
Kir 2007 078 038 14 142 057 12 09% -034F0.72,0.04
Kim 2022 062 015 13 088 008 13 16% -0.03F0.13,0.07]

Larsen 2018 088 04 47 101 07 3@ 12%
Lee 2010¢1) 1.28 064 w174 1.0 8 04%
Lee 2010(2) 1.44 083 16 174 1.0% 8 03%
Liangmei 2015 076 038 13 137 031 12 13%

-0.1210.38,0.14] —
-0.4611.19,0.27]
-0.30 1109, 0.49]
-0.51 [0.78,-0.24]

Lidan 2012 108 065 30 137 033 30 13% -0.24[-0.50,0.02) —
Lingling 2021 171 031 20 235 037 20 1.4% -0.54[0.74,-0.34] —

Ligun 2014 099 019 76 102 02 97 1.7% -0.03}0.09,0.03 B
Lira 201741) 141 075 26 124 054 16 09%  0.17F0.22,0.56 ]

143 058 26 124 084 17 1.0%
08 028 30 134 028 20 15%
1.22 048 17 1.06 034 16 1.0%
053 041 43 182 041 4 14%
048 073 52 16 042 38 13%

Lira 2017(2)
Liu 2018

Lopes 2016
Luo 2013(1)
Luo 2013(2)

019 0.15, 0.53] n
-0.44 10,60, -0.28] -
016 [0.16, 0.4 -
-0.90 1.47,-0.81] —

141 1.35,-0.87)

Meng 2023(1) 14 03 12 15 06 B 06% -0A0FD61,0.41]
Meng 2022(2) 13 05 M 15 06 7 06% -020[0.73,033
Meyer 2006 104 048 33 106 051 34 13% -0.02[0.26,027 I

Migueles 2023 106 038 44 11 038 42 15%
Mohammadi 2018 101 013 10 147 037 10 12%
Manteiro 2015(1) 137 039 18 174 082 8 08%
Monteire 2016(2) 1.33 028 14 174 052 8 0.8%
Morgan 2021 1.46 012 16 206 02 15 1.6%
Murphy 2009 141 058 23 109 042 12 1.0%
Racil 2013(1) 13 005 11 133 04 6 16%
Racil 2013(2) 134 009 11 133 04 6 16%
Rarmezani 2017(1) 18 047 15 31 050 5 05%
Rarmezani 2017(2) 218 047 15 31 058 5 D06%
Ramezani 2017(3) 2 088 15 31 059 5 05%
Salus(2) 2022 12 037 14 189 076 14 08%
Sayain 2011 1.59 024 0 173 02 19 1.5%
Sen 2012 1 0 126 176 10 01%
Se0 2019 147 002 26 14 00r 44 17%
Shalitin 2009 096 055 55 087 063 55 1.3%
Staiano 2017 104 033 20 08 033 18 13%
Staiano 2018 086 048 22 094 047 23 11%
Sun 2011 08 04 26 12 05 17 11%
Tas 2023 118 053 31 1.09 053 6 07%
Tsang 2009 112 035 11 135 088 8 07%
“Wasconcellos 2016 111 022 10 1.64 1.03 10 0.5%

-0.0410.20,0.2] ]
-0.16 10.40, 0.08] ]
-037 [0.77,0.03]

-0.41 10.80,-0.02]

-0.50 [0.71,-0.47] -
0.03 [0.32, 0.36] —
0.07 [0.02, 0.16]
011[0.01,0.21]

120 1.79,-0.61]

-0.921.49,-0.35]

110 11.69,-0.51]

-0.48 10,93, -0.05]

-0.1410.28,-0.00] —]
045 11.44,1.14] —
0.07 [0.06, 0.08]
008 [0.13,0.31]
0.140.09,0.37)
-0.08 [-0.36, 0.20]

-0.30 [0.58,-0.02]
0.09[0.37, 0.58]
-0.2310.69,0.23]
053 11.18,012)

‘Wen 2008 087 028 4 13 05 13 1.0%  -043F0.73,-043

Woo 2013 15 048 10 185 027 A0 14% -D35[0.55-0.15) —
Xinhui 2016 075 039 14 138 032 14 12% -052}0.76,-0.36] —
Hishao 2009 108 065 34 132 033 33 12%  -0.24[0.49,001] —
Hishan 2010 108 045 100 132 033 100 1% -0.24[0.35-043 -
Yangin 2017 124 009 35 130 04 33 17% 007 [0.12,-0.02 N
Yu 2020 12 06 99 13 06 72 14% -010F0.28,0.08 —
Subtotal (95% CI) 2048 1650 79.1% -0.24[.0.30,-0.18] +
Heterageneity. Tau™= 0.04; Chi*= 85743, df= 73 (P < 0.00001y, F= 92%

Testfar overall effect: Z=7.80 (F < 0.00001)

Total (95% CIy 2740 2125 100.0% -0.23[0.28,.0.17] L
Heterogeneity. Tau®= 0.04; Ghi*=1043.99, df= 91 (P < 0.00001); = 91% R

Testfar averall effect: 7= 8.54 (P < 0.00001)
Testfar subaroun diferences: Chi*=1.21. df=1 (P = 0.270. F=17.2%
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intervention duration

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI 1V, Random, 95% CI
2.5.1 <150 minutes per week

Boer 2014(1) 08 019 17 107 087 7 04%  -027[0.99,0.45 —
Boer 2014(2) 088 057 15 107 097 7 04%  -0.08[085,069

Boff 2020 1045 34 123 063 3 12%  -023[0.50,0.04) ]
Chugnsin 2018(1) 088 037 11 123 037 5 08% -0.3500.74,0.04

Chuensiri 2018(2) 087 039 15 123 037 6 08% -0.36[062,010 ™
Dias 2018(1) 086 037 19 126 073 8 07%  -0.300081,021) —
Dias 2018(2) 1047 22 126 073 10 07% -026[0.75,0.23) —
Faria 2020(1) 069 054 24 112 056 13 09% -0.23[060,0.14] —_—
Faria 2020(2) 089 056 26 112 086 13 0.0%  -D.13[060,0.24] —
Harder-Lauridsen 2014 04 029 14 08 084 14 07% -040[0.87,0.07)

Hangling 2012 08 05 30 1 04 30 13% -010[0.33,0.43) —T
Lima 2020 06 026 M6 067 031 108 17% -0.07[0.14,-0.00) =
Lingling 2021 170031 200 225 032 20 14%  -D.54[074,-0.34) -

Ligun 2014 089 049 76 102 02 97 17% -0.03(0.09,0.03 i
Lira 2017(1) 141 075 26 124 054 16 08% 047022058

Machado 2023 105 044 20 187 042 15 14%  -0.820112,-0.7) a—

Weng 2022(1) 14 03 12 15 06 B 08% -010[0.61,0.41)

Meng 2032(2) 13 05 41 15 06 7 0% -030[0.73,0.33)

Wurphy 2009 141 058 23 100 042 12 1.0%  0.020032,035

Plavsic 2020 08 032 22 1043 22 13% -010[0.32,012)

Ratil 2013(1) 13 005 1 123 01 B 16%  0.07[0.02,0.16

Racil 2013(2) 134 008 11 123 04 6 1.6%  0.11[001,021)

Salus(2) 2022 12 037 14 169 076 14 08% -049[0.93,-0.08

Savoye 2007 1037 75 143 053 44 14%  -013[0.31,0.05

Savoye 2011 101 026 75 109 041 44 15%  -0.08[021,0.05)

Staiana 2018 086 048 22 084 047 23 14%  -D.08[0.36,0.20)

Tas 2023 148 053 3 100 053 6 07%  0.08[037,0.5

Tjonna 2009 149 031 20 124 033 33 14%  -0.05(024,0.14]

Wong 2008 108 4z 1 04 12 08%  0.00[0.36,0.36)

Zensaz 2017 085 022 16 108 098 16 15% -0.13(027,0.01]

Subtotal (95% CI) 40 320% -0.15[-0.23,-0.07]

Heterogeneity: Taw?= 0.03; Chi* = 132.06, df= 28 (P = 0.00001); "= 78%
Testfor overall effect Z=3.77 (P = 0.0002)
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50 minutes per week

Ahmadi 2020(1) 133 08 28 156 0B2 8 08%
Ahmadi 2020(2) 144 085 29 156 062 9 06%
Ahmadi 2020(3) 142 07 28 156 082 9 07%
Bezerra 2023 118 041 0 144 063 21 1.0%
Bowen 2010 089 044 22 119 046 18 1%
Chae 2010 087 038 19 148 039 18 13%
Davis 2020 078 061 a0 0.9 055 85 1.4%
DeBar 2012 115 059 74 121 0BG 42 13%
Elmahgoub 2009 135 065 15 126 108 15 05%
Farpour-Lambert 2009 064 032 2z 082 049 2z 1.2%
Ghorbanian 2013 164 055 15 229 079 15 07%
Guijun 2009 125 029 16 182 037 10 12%
Gulijianati 2022 157 022 47 188 019 46 1E%
Gun 2015 181 088 23 13 056 12 07%
Hang 2016 107 022 55 128 027 55 16%
Horner 2015(1) 0.88 088 27 088 049 8 08%
Horner 2016(2) 08 057 23 088 049 8 08%
Jian 2014 105 021 44 148 036 44 16%
Jianjun 2012 081 034 20 135 047 15  14%
Jun 2006(1) 114 055 33 1.3 07% kil 1.0%
Jun 2006(2) 108 0B 35 108 0BS 32 1.0%
Ke 2024 08 03 10 15 03 10 12%
Kelishadi 2002 146 014 45 142 014 a7 1T7%
Kelly 2004 122 054 10 132 07 10 08%
Kim 2007 078 038 14 142 057 12 09%
Kim 2022 0.62 015 13 065 009 13 1E8%
Larsen 2018 088 04 47 1m1 07 36 12%
Lee 2010(1) 128 064 20 174 103 9 04%
Lee 2010(2) 144 083 16 174 103 9 03%
Lianomei 2015 076 038 13 127 031 12 12%
Lidan 2012 108 0B5 30 132 033 30 12%
Lira 2017(2) 143 058 25 124 054 17 10%
Liuzo1g 0.9 028 300 134 028 20 1.5%
Lopes 2016 122 058 17 106 034 16 1.0%
Lua 2013(1) 053 041 43 152 041 3 14%
Luo 2013(2) 048 073 52 1.6 042 38 1.3%
Meyer 2006 104 048 33 108 051 34 13%
Migueles 2023 106 038 44 17 038 42 15%
Mohammadi 2019 1.01 013 100147 037 10 1.2%
Monteiro 2015(1) 137 039 18 174 052 8 08%
Wanteira 2015(2) 133 029 14 174 052 8 09%
Morgan 2031 146 012 15 205 02 15 16%
Ramezani 2017(1) 18 0.57 15 31 059 i 05%
Ramezani 2017(2) 218 047 15 31 059 5 068%
Ramezani 2017(3) 2 056 15 31 059 5 05%
Sayain 2011 158 0.24 m 173 02 18 1.5%
5802012 11111 10 126 176 10 0%
5202019 147 002 26 10 002 44 17%
Ehalitin 2009 0.98 0.55 a5 087 0682 65 1.3%
Staiann 2017 104 033 20 04 039 18 13%
Sun 2011 08 04 25 12 058 1T 11%
Tsang 2008 112 035 M135 059 8 07%
Vasconcellos 2016 111 022 100 164 103 10 05%
Wen 2008 087 029 24 13 08 13 11%
Woo 2004 15 07 41 12 0B 41 1%
oo 2012 15 018 10 185 027 10 1.4%
Minhui 2016 076 033 14 128 032 14 12%
Mishao 2008 108 065 34 132 033 33 12%
Hishao 2010 1.08 045 100 132 032 100 1.6%
vangin 2017 124 008 3\ 131 01 33 17%
YU 2020 12 06 99 13 06 72 14%
Zehsaz 2016 111 008 16 122 008 16 17%
Subtotal (95% CI) 1800 1483 68.0%

Heterogeneity: Tau®= 0.05; Chi*= 876.12, df= 61 (P <0.00001); = 93%

Testfar overall effect 2= 7.54 (P < 0.00001)

Total (95% CI) 2740 2125 100.0%
Heterogeneity: Tau?= 0.04; Chi*=1043.99, df= 91 (P < 0.00001%; = 91%
Testfor overall effect Z=§.54 (P <0.00001)

Testfr subaroun differences: Ghi*= 3.87. df=1 (P=0.08). F= 741%
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Figure S12.5. Forest plot of subgroup analyses by weekly exercise duration
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Figure S12.6.

Experimental Control
Study or Subaroup Mean SD Total Mean

Mean Difference

SD_Total Weight IV, Random,95% CI

Forest plot of subgroup analyses by

Mean Difference
V. Random. 95% CI

2.6.1 <12 weeks (total intervention duration)

Ahmadi 2020(1) 133 05 28 156 0682 9 08%
Ahmadi 2020(2) 144 085 29 156 062 9 DE%
Ahmadi 202003) 142 07 29 156 062 8 O7%
Bezena 2023 118 051 20 144 063 2 1.0%
Bowen 2010 069 044 22 119 046 18 1.1%
Elmanhgoub 2009 125 065 15 126 108 15 0.5%
Gharbanian 2013 164 055 15 229 079 15 O7%
Hongling 2012 08 05 30 104 30 13%
Kelly 2004 122 084 10 132 0F 10 0%
Kim 2007 078 038 14 112 057 12 08%
Larsen 2015 089 04 47 101 07 3 1.2%
Lee 201041) 128 064 20 174 103 8 04%
Lee 2010(2) 144 083 18 174 103 9 03%
Liu 2018 08 028 30 134 028 20 15%
Luo 201 3(1) 053 041 43 152 041 34 14%
Luo 201 3(2) 048 073 52 15 042 38 1.3%
Mohammaei 2019 1001 013 10 147 037 10 1.2%
Ramezani 2017(1) 16 057 15 31 058 6 05%
Ramezani 2017(2) 218 047 15 31 058 5 06%
Ramezani 2017(3) 205 15 31 059 5 0&%
Sen2012 1414 10 126 176 10 0%
Sun2011 08 04 25 12 05 17 1%
Tas 2023 118 053 31 109 053 B O7%
Voo 2004 16 07 41 12 06 4 1%
Subtotal (95% CI) 582 393 20.2%
Heterageneity: Tau®= 0.14; Chi*= 140.12, df= 23 (P < 0.00007); 1*= 84%

Test for overall effect 7= 419 (P = 0.0001)

2.6.2 =12 weeks (total intervention duration)

Boer 2014(1) 17 107 067 Too04%
Boer 2014(2) 089 057 15 107 087 7o04%
Boff 2020 1045 34 123 063 3 1.2%
Chae 2010 087 039 19 148 038 19 1.2%
Chuensiri 2018{1) 088 037 11 123 037 5 09%
Chuensiri 2018(2) 097 033 15 1.23 037 6 09%
Davis 2020 078 061 80 08 065 8BS 1.4%
DeBat 2012 145 058 74 121 066 42 1.3%
Dias 2018(1) 088 037 19 1.28 073 9 07%
Dias 2018(2) 1047 22 126 073 10 07%
Fafia 2020(1) 089 054 24 142 056 13 0.9%
Fatia 2020(2) 099 056 26 1.2 056 13 0.9%
Farpour-Lambert 2009 0684 032 22 082 048 22 12%
Guijun 2008 125 029 16 182 037 10 1.2%
Gulijianati 2022 187 022 47 188 018 46 16%
Guo 2018 1.61 086 23 131 088 12 07%
Harder-Lauridsen 2014 04 0329 14 08 084 14 07%
Hong 2018 107 022 55 128 027 55 16%
Horner 2014(1) 088 068 27 088 049 g 08%
Horner 2015(3) 08 057 23 0.88 049 8 08%
Jian 2014 105 0. 44 148 038 44 1A%
Jianjun 2012 081 034 0 135 047 15 11%
Jun 2006¢1) 114 055 33 13 078 31 1.0%
Jun 2008(2) 108 088 35 108 065 32 10%
ke 2024 08 03 10 15 03 10 1.2%
Kelishadi 2008 146 014 45 143 004 47 1.7%
Kim 2022 062 015 13 065 008 13 16%
Liangmei 2014 076 038 13 127 03 12 1.2%
Lidan 2012 1.08 0.65 30 132 033 30 1.2%
Lima 2020 06 025 216 067 031 100 17%
Lingling 2021 171031 0 235 032 20 14%
Ligun 2014 089 013 76 102 02 97 1.7%
Lira 201 7(1) 14 078 26 124 054 16 00%
Lira 201 7(2) 143 088 25 124 054 17 1.0%
Lapes 2016 122 058 17 106 034 16 1.0%
Machado 2022 105 044 200 167 012 15 1.4%
Meng 20221} 14 03 12 15 08 B DE%
heng 2022(2) 13 05 11 15 06 7 06%
heyer 2006 104 048 33 108 081 34 13%
Migueles 2023 1.06 0.38 44 11 038 42 1.5%
Nonteiro 2015(1) 137 033 18 1.74 052 8 08%
Monteiro 2015(2) 133 029 14 174 082 8 04%
Morgan 2021 146 012 15 205 02 15 1.6%
hurphy 2009 141 058 23 109 042 12 1.0%
Plavsic 2020 08 032 22 1 043 22 13%
Racil 2013(1) 13 005 "mo123 0 B 16%
Racil 2013(2) 134 003 11 123 01 6 16%
Salus(2) 2022 12 037 14 168 075 14 068%
Savoye 2007 1037 75113 053 44 1.4%
Savoye 2011 101 026 75 109 041 44 1.5%
Saygin 2011 168 024 20 173 02 19 16%
Seo 2019 147 002 26 1.1 002 44 1T7%
Shalitin 2009 096 0.55 55 087 063 55 1.3%
Staiano 2017 104 033 20 08 038 18 1.3%
Staiano 2018 0.88 048 22 094 047 23 1%
Tianna 2009 148 031 20 124 033 22 14%
Tsang 2003 112 035 11 135 0468 8 07%
‘Wasconcellos 2018 111 022 10 1.64 1.03 10 05%
Wen 2008 087 029 24 13 05 13 11%
Wong 2008 108 12 1 04 12 00%
Woo 2012 15 018 10 185 027 10 1.4%
inhui 2016 076 033 14 128 032 14 1.2%
Hishano 2009 1.08 065 34 132 033 33 1I%
Hishao 2010 1.08 045 100 132 033 100 16%
“rangin 2017 124 003 35 131 01 33 17%
fu 2020 12 08 49 13 06 T2 14%
Zehsaz 2016 111 008 16 122 008 16 1.7%
Zehsaz 2017 085 022 16 108 018 16 1.5%
Subtotal (95% CI) 2158 1732 79.8%

Heterogeneity. Tau®= 0.03 Chi®= 733.03, df = 67 (P < 0.00001) = 91%
Test for overall effect Z= 6.98 (P < 0.00001)

Total (95% C1) 2740 2125 100.0%
Heterageneity: Tau®= 0.04; Chi*=1043.99, df= 91 (P < 0.000013; "= 91%
Testfor overall effect 7= 8.54 (P < 0.00001)

Testfor subaraun difsrences: ChiF= 4.21. df =1 (P = 0.04). F= 76.3%
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Figure S12.7. Forest plot of subgroup analyses by region Figure S12.8. Forest plot of subgroup analyses by economic status

Experimental control Mean Difference Mean Difference @ Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weiaht IV.Random, 95%Cl IV, Random, 95% CI Study or Subaroup SD Total Mean SD Total Weight IV.Random. 95%Cl IV, Randorn, 05% CI
27.14sia 2.8.1 Lower-middl
Ahmadi 2020(1) 133 05 28 186 062 8 0.8% 023088027 — Morgan 2021 15 205 02 15 1.6% -0.58 FD.F1,-D.47] —
Ahmadi 2020(2) 144 085 29 156 082 9 OE%  -012}083,0.39) — T Racil 2013(1) 1M o123 01 B 16% 007002048 ™
Anmadi 2020(3) 142 0F 29 156 062 8 07% -014[0.62,034] — Racll 2013(2) 133 008 11 123 01 B 18%  011(001,021]
Bowen 2010 089 044 323 119 046 18 1A% -030(0.56,-0.03] — Subtotal (95% CI) 37 27 48%  -0131054,027]
Chae 2010 097 039 18 148 033 19 1.2% -051[0.76,-0.26 - Heterogeneity. Tau*= 0.12; Chi*= 98.37, df = 2 (F = 0.00001); F= 98%
Chuensiri 2018(1) 088 037 11 123 037§ Q9% -035[0.74,0.04] — T TestTor overall efect: Z= 0.6 (P = 0.51)
Chuensiri 2018(2) 097 038 15 123 037 B 09% -026[0.82,010]
Ghorbanian 2012 184 056 15 220 078 1§ OT% -065L1.14,-0.18] e 2.8.2 Upper-middle-income countries
Guijun 2008 125 028 16 192 037 10 1.7% -06T[0.84,-0.40] — Ahmadi 2020(1) 133 05 28 156 062 9 08% -023F068,0.7 — T
Guliiianati 2022 167 022 47 188 0.8 45 1E% 031 [0.39,-0.29] - Anmadi 2020(2) 144 085 29 156 062 9 06% -0.12[063,039 —_—
Guo 2015 151 086 23 131 086 12 OT%  020[0.27,067] T Ahmadi 2020(3) 142 07 20 156 062 9 07% -D14[062,0.34 —
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Figure S12.9. Forest plot of subgroup analyses by weight status
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Figure S12.10. Forest plot of subgroup analyses by sex

Experimental Control
Study or Subgrou Mean SD Total Mean

2.10.1 Boys

Chuensiri 2018(1) 088 037 1123 037 5 20%
Chuensiri 2018(2) 0487 039 15 123 037 B 31%
Ghorbanian 2013 184 055 15 228 079 15 24%
Hongling 2012 09 05 30 104 30 38%
Jianjun 2012 081 034 20 135 047 15 35%
Kirn 2007 078 038 14 112 057 12 3.0%
Lingling 2021 171 031 20 2325 032 20 40%
Luo 2013(2) 048 0.73 52 1.6 042 3} 3T%
Meng 2022(1) 1 03 12 1.5 06 6 23%
Meng 2022(2) 1.3 05 " 1.5 06 7T21%
Ramezani 2017(1}) 1.9 057 15 31 059 5 0%
Ramezani 2017(2) 218 047 18 31 059 5 1%
Ramezani 2017(3) 2 0486 156 31 0458 i 20%
Balus(2) 2022 2 037 14 163 075 14 27%
Ben 2012 1 11 10 126 176 10 07%
ong 2008 1 05 12 1 04 12 31%
Zehsaz 2018 111 008 18 122 008 168 4.4%
Zehsaz 2017 0485 022 18 108 018 18 42%
Subtotal (95% CI) 237 52.1%

Heterogeneity: Tau®=0.09; Chi*=118.00,df=17 (P = 0.00001); 1*= 86%
Test for overall effect Z=511 (P = 0.00001)

2.10.2 Girls.

DeBar 2012 115 058 74 121 D66 43 37%
Jian 2014 1.05 0.21 44 140 036 44 43%
Kim 2022 062 019 13 065 0.09 13 43%
Liu 2018 09 028 30 134 028 20 4%
Lopes 2016 1.22 058 17106 0.34 16 33%
Luo 2013¢1) 053 0.4 43 1.52 0.4 34 40%
Mohammadi 2019 1.01 043 100 147 037 10 37%
Plavsic 2020 0§ 032 22 1 043 22 38%
Racil 2013(1) 13 005 M 123 01 B 44%
Racil 2013(2) 1.34 009 M 123 01 B 43%
Saygin 2011 1569 024 20 173 02 19 42%
Staiano 2017 1.04 033 20 08 038 18 38%
Subtotal (95% CI) 315 250 47.9%

Heterogeneity: Tau®=0.08, Chi*=177 £3,di=11 (P = 0.00001); 1*=94%
Test for overall effect 7=1.85 (P = 0.08)

Total (95% CI) 628 487 100.0%
Heterageneity: Tau® = 0.07; Chi*= 307.97, df= 29 (P < 0.00001); = 91%
Testfor averall effect 7= 5.28 (P < 0.00001)

Testfor subaroun differences: ChiF= §.24. df=1 (P=10.021. F=80.9%

Mean Difference

SD Total Weight IV, Random,95% CI

-0.3510.74,0.04]
-0.26 [0.62, 0.10]
0.5 [1.14,-0.18]
0.10[0.33,013]
-0.54 [0.82,-0.26]
-0.34 [0.72, 0.04]
-0.54 F0.74,-0.34]
111 11.35,-0.87
-0.10F0.61, 0.41]
-0.20(0.73,0.33
79 -0.611

4101 E
-0.48 [0.83,-0.05]
DA5[1.44,1.14]

0.00[0.36, 0.36]
041 10.17,-0.08]
013 [0.27, 0.01]
-0.44 [-0.61,0.27]

-0.06 [-0.30, 0.18]
-0.43 10.55,-0.31]
-0.03F0.13,0.07]
-0.44 10,60, -0.28]
0.16[0.16, 0.48]
-0.89 11.17,-0.81]
-0.16 [0.40, 0.08]
-0.10[0.32,012]
0.07[0.02,0.16]
0.1 [0.01,0.21]
-0.14 0.8, -0.00]
0.14[0.08,0.37]
-0.161-0.33, 0.01]

-0.30 [-0.42, 0.19]

Mean Difference
IV, Random, 95% C|

Favours

-08 08
perimental] Favours [e




Figure S13. Forest plots of subgroup analyses for HDL-C in children and adolescents with overweight or obesity
Figure S13.1. Forest plot of subgroup analyses by type of exercise  Figure S13.2. Forest plot of subgroup analyses by exercise intensity
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Bofi 2020 13035 3 137 083 3 08% -007L029 018] R Bryndonckx 2015 125 026 27 108 027 21 12% 047002032 —
Bowen 2010 113 049 22 141 02 18  14%  003F010,044] Davis 2020 133 042 90 0.8 044 85 1.3%  0.43(0.30,0.56] -
Davis 2020 133 047 B0 09 044 85 13% 0430030 056) J— DeBar 2012 112 022 74 115 022 42 16%  -0.03(011,005
DB 2012 117 021 74 115 021 47 6%  -003b011 008] Dias 2018(2) 125 026 27 13 031 10 08%  -0.08(0.E7,017]
Elmahgoub 2009 146 029 15 142 046 15 0%  0.04[0.24,037
Dias 2018(2) 125 026 22 13 031 10 08% -0D05[0.27,017]
Farla 2020(1) 134 026 24 13 027 13 1.0%  0.04(0.14,027
g"“ma;;n”gma 1 ;; gl: :g ;;? ”;? E 1 g: ”D”;['g ;gjﬁﬁl Farpour-Lambert 3008 144 048 22 087 031 23 13%  0A7[0.02,0.37
uljun [0.21,0.411 Ghorbanian 2013 147 049 15 145 046 15 1.3%  0.02F0.01,0.15)
Gulijianat 2022 166 028 47 138 037 46 14%  038[0.17,039] ujun 008 Y72 010 1 0® 01 10 1e% 03 mano4n
Guo 2015 134 027 23 11 027 12 0% 023[0.04,042] Gun 2015 138 027 23 111 027 12 09%  023[004.047
Hormer 2015¢1) 11903127 103 019 8 10% 016001034 HarderLauridsen 2014 1.4 04 14 16 043 12 05% -0.20F0.51,011)
Jian 2014 158 045 44 144 085 44 08% 015006 036 Hamer 2015(1) 119 031 27 103 049 8 10%  016[0.02,034
Jianjun 2012 13 03 30 178 018 15 1% 012F0.04,038] Jian 2014 158 045 44 144 055 44 08% 0150006036
Jun 2006013 161 027 33 148 032 31 12% 0181001, 031] Jianjun 2012 13 03 20 118 0% 15 11% 0120004028
Jun 2006(2) 161 026 35 153 044 32 1.0%  008[0.10,036] Jun 2006(1) 1B 027 33 145 052 3 13%  0AB(0.01,031]
Karacabey 2009 153 018 20 147 009 20 16%  036[0.27,045 Jun 2006(2) 161 026 35 153 044 32 1.0%  0.08(0.10,0.26]
Kelishadi 2008 101 006 45 1 006 47 1.9% 001 [F0.01,003 Karacabey 2008 163 046 20 147 008 20 16%  036(037,04]
Kelly 2004 14 043 10 008 028 10 08% 0111008030 Kelishadi 2008 101 006 45 1 006 47 1.9%  0.0100.01,009
Kim 2007 142 014 14 195 043 12 15%  -0.03[F0.13,0.07] Kelly 2004 100043 10 089 028 10 0.9% 011 [0.08,030)
Lee 2010(2) 127 026 16 115 018 8 10% 012006 0.300 Kim 3007 142 044 14 145 043 12 15%  -0.03(013,007]
Ligun 2014 16 029 76 157 0.21 a7 17% 003 }0.05 0:11] Kim 2022 226 108 13 182 13 0% 0.44 [0.36, 1.24] —
Lira 2017¢1) 148 022 26 142 026 16 12%  0.0BL0.0S, 03] Lee 2010(1) 128 024 30 145 049 0 14%  DA3(0.03,020) I
Lira 2017¢2) 117 027 35 112 036 17  11%  0D5[}011,021] Lee 2010(2) 127 026 16 115 019 9 1.0%  0.12[0.06,0.30]
L7018 i3 08 30 44 04 20 40% 041008 030 Liangmei 2015 12 018 12 122 048 12 1.2% 002016012 -
Luo 201313 115 021 43 147 047 34 16%  -0.03F0.40,0.06 Ligun 2014 16 029 76 157 0.1 97 17%  0.03F0.05,011] 7
Lo 201571 Y08 mi8 83 1z 016 38 AT 010048 004 Lita 2017(2 197 027 25 192 026 17 14%  0.05(0.11,0.21] —
Mathado 2022 122 022 20 091 048 15 13%  031[018,044] Hiu 3018 1xo0ds 80 40 04 20 10% D41 00, 0.30]
g Luo 2013(1) 145 021 43 147 047 34 16%  -0.02(0.10,0.08] -
Meng 2022(2) 1402 11 13 02 T 08%  0101000,0328 —
Luo 2013(2) 109 018 §2 12 046 38 17%  -0.0100418,-004]
mav?ngm ;gg g;g ?g ;;1 E:: 3; ;;: 'Egi['g;iglgl Machada 2022 122 022 20 081 048 15 1.3% 031 [018,0.44] —_—
antsiro 2015(1) F0.21.029] Meng 2022(2) 14 02 1M 13 02 7 08%  01000.09,029 T
Margan 2021 13006 15 112 04115 7% 0.18[0.11,0.29] Meyer 2005 100 024 33 100 031 3 13%  -D02L045,0.41]
g;‘r’:g\éégng E;: gf; ig E;é D;; 1212 13: SEHBK‘SH} Mohammadi 2019 14009 10 111 004 10 1.8%  -0.01 (0.07,008
k011, Morgan 2021 13008 15 112 001 15 17%  018[011,028
Flavsic 2020 133 027 22 13 026 22 14%  003[043,019 Murphy 2008 083 021 23 083 047 12 13%  0.01(012,014
Racil 2013(2) 109 007 1 1003 6 18% 0.08[0.04,014] Park 2007 126 016 18 126 02 21 14%  000[0411,091]
Rarnezani 2017¢1) 126 011 15 107 014  13% 0.18[0.06, 0.33] Racil 2013(2) 109 007 11 1003 6 1.8% 0.09(0.04,0.14)
Savoye 2007 147 015 75 115 045 44 13%  002[0.12,01§] Ramezani 2017(1) 126 041 15 107 044 5 1.3%  019(0.06,037]
Savoye 2011 149 018 75 142 041 44 13% 007 [0.08,0.20] Ramezan 2017(2) 121 014 15 107 044 5 12% 0140000028
Saygin 2011 136 021 20 108 042 18 15%  028[0.17,039] Ramezani 2017(3) 149 044 15 107 044 5 13%  012(0.02,0.26]
8802012 07z 115 10 085 145 10 04% -D23[1.24,078 Sayain 2011 136 021 20 108 042 19 15%  028017,039
802019 125 024 26 1.22 026 44 14%  003[0.09,015] Se0 2012 072 115 10 085 115 10 01%  -D3F(1.34,078)
Stalano 2017 126 018 20 133 022 18 13%  -0.07[0.20,0.06] Seo 2019 125 024 26 122 026 44 14%  0.03(0.09,015)
Staiano 2018 122 019 22 131 019 23 14% -0.08[020,002 — Shalitin 2009 120 027 86 124 03 &5 15%  0.05[F0.08 016
Sun 2011 1102 35 14 02 17T 13%  000R012012] — Staiano 2017 126 048 20 133 022 18 1.3%  -0.07(0.20,0.08]
Tionna 2009 124 018 20 144 018 22 14% 0100007021 L Staiano 2018 122 019 22 131 049 23 14%  -0.00(0.20,002] -1
Tsang 2000 086 021 11 08 023 B 09% Q051015024 1T Sun 2011 oe2 2s 11 92 A7 3% 0.00F012,012) i
W0 2004 T2 on3 s 9z 03 41 4% omopant o L Teang 2009 085 021 11 091 023 8 08% 00500150725
Xinhui 2015 121 019 14 123 048 14 12% 002016013 — en 2008 131018 24 085 027 13 1A% 036 (0.20,052) |
Vo0 Ts 03 w8 ia b2 T2 174 020@i2 028 _ oo 2004 1203 41 12 02 4 14%  0.00F011,041] i
Subtotal (95% CIj 1567 1277 63.3%  0.08[0.050.12] + é‘;gg‘zé”m 112; ”Sg ;3 1173 “012 17; 1;: VDUDZZUIV[EJE‘S;;} .
Hetefogeneity Taur = 101, GA = 255.01, o= 50 (P < D.0000T); F= 30% Tahenz 2016 147 031 18 116 0% 15 09% 001 b013.021) 1
Testfor overall effect. 2= 4.68 (7 < 0.00001) Subtotal (95% C1) 1518 1268 67.1%  0.08[0.05,0.121 +

Heterogeneity: Tau? = 0.01; Chi= 26781, df = 55 (P < 0.00001); F= 79%

2.1.2 Anaerobic exercise Testfor owerall effect 7= 4.82 (P < 0.00001)

Boer 2014(1) 154 029 17 145 04 7 05%  009[0.24,043] [ na—
Chuensiri 2018(1) 119 026 11 134 026§ 06% -015[0.42,013 — 2.2.2 High intensity
Chuensin 2018(2) 19103 15 1.34 026 B 07% -023}048,003] Ahrnadi 2020(1) 113 024 28 087 024 9 10% 016002034
Dias 2018(1) 124 027 19 1.3 031 8 07%  -0.06[0.30,0418 Ahmadi 2020(2) 143 0323 20 087 024 0 1.0%  0.46[0.03,033)
Ke 2024 14 02 10 13 03 10 08%  010(012,033 Anmadi 20203) 11022 29 097 024 9 1.0%  043(0.0503]
Lingling 2021 1.07 016 20 097 022 20 14%  010[0.02,027 genson 2008 15 04 32 14 02 3B/ 1% 010F005,029)
Meng 2022(1) 15 02 12 13 02 6 09%  020(000,040 Bezerra 2023 149 031 20 143 042 M 13%  0.07(0.08,027]
Racil 2013¢1) 1.08 008 1 1008 B 18%  0.08[0.03,013 Boer 2014(1) 164 020 17 145 04 7 05%  0.0000.24,042
Salus(2) 2022 107 019 14 096 041 14 14%  011[0.01,023 Chae 2010 157 025 19 131 028 19 1A% 0.06(011,0.29)
Tas 2022 104 023 31 114 023 6 09% -010[(030,010 Chuensiri 2018(1) 118 0268 11 134 026 5 0B% -015[042,013]
Vasconcellos 2016 145 013 10 1 044 10 DE%  015[0.13,043 Chuensiti 2018(2) 11103 15 134 026 B 0% -0.23 049,003
Subtotal (95% Cly 170 99 10.2%  0.06]-0.01,0.12] Dias 2018(1) 124 027 18 13 031 4 07%  -0.06(0.30018]
Heterogenelty Tau*= 0.00; Ghi*= 14 51, dr= 10 (P = 015 IF= 31 % Faria 202002) 132 027 26 13 027 13 1.0%  0.0200.16,020]
Testfor averal effect Z = 179 (P = 0.07) Guliianati 2022 166 028 47 138 027 45 14%  0281017,0.39)
Hongling 2012 12 02 30 12 03 30 1.3%  0.00(013,043
2.1.3 Resistance exercise Homer 2015(2) 102 023 23 103 049 8 14%  -0.01(047.01)
Anmad 2020(2) 112 023 29 097 024 8 10%  015[(0.03,033 — e 1024 4 024D 130 D30 0E%  040F0132,032
4 Lingling 2021 107 016 20 097 022 20 14%  04000.02,027
Benson 2002 15 04 32 14 02 3 14%  0I0[0.05,028
1 Lira 2017(1) 118 022 26 112 026 18 1.E%  0.06(0.09,0.21]
Horner 2015(2) 102 023 23 103 049 B 11%  -0.01[0.7,015] Lopes 2016 T3 092 17 155 0ar 16 0% 016046010
Rarmezani 2017(2) 121 014 15 107 044§ 12%  014[0.00,028 — ' [
Sabtea (655 o % 5 ek 01000200 s Meng 2022(1y 15 02 12 13 02 6 08%  0.20[0.00,040
’ 5" 1101002, 0. Migueles 2023 133 021 4z 127 021 37  16%  0.06(0.03,0.15 —
Heterageneity. Taw*= 0.00; Chi*= 2.38, df= 3 (P = 0.50; 1= 0% Monteiro 2015(1) 088 026 18 084 031 8 07%  0.04(021,029 T
Testfor overall effect 2=2.40 (P =0.09) Monteiro 2015(2) 11037 14 094 031 8 06%  0AGFDIT,043 I
Plavsic 20320 133 027 22 13 026 22 14%  0.03(043,019] -
2.1.4 Combined aerobic and resistance exercise Racll 2013(1) 108 008 M 1003 6 18% 0081003013 —
Ahmadi 202003 14022 28 097 024 9 1.0% 0130005031 Salus(2) 2022 107 048 14 086 041 14 4% 041 [0.01,0.23)
Bruyndoncie: 2015 125 026 27 108 02F 21 12%  017[0.02,032 Savaye 2007 197 015 75 115 045 44 1.3%  0.02(012,016
Chae 2010 137 025 19 131 028 19 14% 00601023 Savoye 2011 119 018 78 112 041 44 1.3%  0.07(0.06,0.20]
Elmangoub 2009 146 029 15 142 046 15 06%  0.04[0.24,037 Tas 2023 104 023 3 144 023 B 08%  -040(0.30,0.10]
Faria 202001 134 026 24 1.3 027 13 10%  0.04F0.714,0237 Tianna 2009 124 018 20 114 019 22 14%  010(0.01,021] —
Faria 2020(2) 132 027 26 13 027 13 0% 002016, 020] Vasconcellos 2016 145 043 10 1 044 10 0%  DA5}0.13,043] -
Famourlambert2009 1.4 019 22 097 031 2 1.2%  0171002,033 Wiang 2008 13 03 1z 12 02 12 08%  010(010,030) T
Harder-Lautidsen 2014 14 04 14 16 0483 14 D05% -020[051,011] Zehsaz 2017 117 031 16 176 026 16 0.9% 0.01 F0.19,0.21]
Hongling 2012 12 02 30 12 03 3 1.3%  000F013,013 Subtotal (35% C 790 543 329%  0.0710.04,0100
Kim 2022 276 108 13 182 1 13 01% 044038124 Heterogengity Tau = 0.00; Chi=37.73, df= 31 (P = 018 <= 18%
Lee 2010(1) 128 024 20 145 009 9 1A% 013F0.03,029) Testfor overall effect 2= 4.73 (P < 0.00001)
s aen nomnon o o wawn e o omwosa '
Migueles 2023 133 021 42 127 021 37 16%  O006F003,015] ;‘::;g?;’/‘;‘:’"g::n’z”fg'gcsth’fnugfni‘lf)" 87 (P < 0.0000T); = 72% Rl 05 05
Moharmmadi 2019 14009 10 141 0.04 10 1.8% 001 F0.07,008] ot for ouerou differenson: ChEe 001 df— 1 (F = 0,65, = 0% Favours [experimental] Favours [control]
Monteir 2015(2) 14032 14 094 031 8 06%  0I6[011,043] : -
Rarmezani 20173 119 014 15 107 044 5 12%  012F0.02,026]
Shalitin 2009 120 027 56 124 03 56 15%  0.05[0.05, 018
Wen 2008 131 018 24 095 027 13 14%  036[0.20,052
wong 2008 13 03 12 12 02 12 08%  010(010,030
Zehsaz 2016 147 031 16 116 026 16 0.9%  0.01F0.19,021]
Zehsaz 2017 147 031 16 16 026 16 08% 001 [0.19,021]
Subtotal (95% Cly 472 378 22.2%  0.07[0.02,0.11]

Heterageneity: Tau®= 0.00; Chi*= 33.87, df = 21 (P = 0.04); = 38%
Testfor overall effect 2= 3.02 (P = 0.003)

Total (95% CI) 2308 1811 100.0% 0.08 [0.05, 0.10]
Heterogenelty: Tau®= 0.01; Chi*= 306.87, df= 87 (P = 0.00001), = 72%

Testfor overall effect 2= 5.95 (P < 0.00001)

Testfor subaroup differences: Chi*= 1.06. df= 3 (P = 0.78). F= 0%

R -05 05
Favours [experimental] Favours [control]
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Experimental Control
Study or Subaroup Mean SD Total Mean SD Total

Mean Difference

Weight IV, Random. 95% Cl

Mean Difference
IV, Random, 95% C1

2.3.1 <50 minutes per session

Boer 2014(1) 154 028 17 145 04 7
Boer 2014(2) 129 027 15 145 04 7
Boff 2020 13 036 34 137 053 3
Bruyndoncke 2015 135 036 27 108 027 1
Chuensiri 2018(1) 119 026 11 134 026 5
Chuensiri 2018(2) 111 03 15 134 026 &
Davig 2020 133 042 90 08 044 85
DeBar 2012 142 022 74 115 022 42
Dias 2018(1) 134 037 19 13 03 a
Dias 2018(2) 125 026 22 13 03 10
Faria 2020(2) 132 027 28 13 027 13
Ghorbanian 2013 117 018 15 115 016 15
Guljjianati 2022 166 028 47 138 027 46
Karacabey 2009 153 018 20 117 009 20
Kelishadi 2008 1.01 0.08 45 1006 47
Kelly 2004 11 013 10 0848 028 10
Kim 2007 112 014 14 115 013 12
Lingling 2021 107 046 20 087 022 20
Ligun 2014 16 028 76 157 021 97
Lira 2017(1) 118 022 26 112 026 16
Meng 2022(1) 15 02 12 13 02 &
Meng 2022(2) 14 02 11 13 02 7
Murghy 2009 083 021 23 082 047 12
Park 2007 136 016 19 136 02 2
Plavsic 2020 133 027 22 13 026 22
Racil 2013(1) 108 008 1" 1003 &
Racil 2013(2) 108 007 11 1 003 3
Salus(2) 2022 107 049 14 086 041 14
Staiano 2018 132 018 23 131 049 23
Tas 2023 1.04 023 3 114 023 &
Tjonna 2009 124 018 20 114 019 22
Subtotal (95% CI) 819

Heterogeneity. Tau®= 0.01; Ohi

Test far overall effect: Z= 2.90 (P = 0.004)

2.3.2 =50 minutes per session

Ahrmadi 2020¢1) 113 024 28 087 024 a
Ahrmadi 2020(2) 142 023 29 087 024 a
Ahmadi 2020(3) 11 022 29 087 0.24 a
Benson 2008 15 04 32 14 02 36
Bezerra 2023 119 031 20 142 012 2
Bowen 2010 143 048 22 111 02 18
Chae 2010 137 035 18 131 028 19
Elmahgoub 2009 146 039 15 142 046 15
Faria 2020¢1) 134 026 24 13 027 13
Farpour-Lambert 2008 114 018 22 087 031 22
Guijun 2008 122 046 16 081 01 10
Guo 2015 134 037 23 111 027 12
Harder-Lauridsen 2014 14 04 14 16 043 14
Hongling 2012 12 02 30 12 03 20
Hormer 2015(1) 118 031 27 103 018 8
Harner 2015(2) 102 023 23 103 019 8
Jian 2014 150 045 44 144 055 44
Jianjun 2012 13 03 20 148 018 15
Jun 2006(1) 161 027 33 145 032 0¥
Jun 2006(2) 161 026 35 153 044 32
Ke 2024 14 02 10 13 03 10
Kim 2022 236 108 13 182 1 13
Lee 2010(1) 128 024 20 115 019 a
Lee 2010(2) 127 026 16 114 019 a
Lianamei 2015 12 018 12 122 018 12
Lira 2017(2) 147 027 25 112 026 17
Liu2018 121 048 30 11 04 20
Lopes 2016 137 032 17 155 047 16
Luo 2013(1) 115 0.21 43 147 047 34
Luo 2013(2) 108 018 52 12 016 38
Mathado 2022 122 022 20 081 048 15
Meyer 2006 109 024 33 141 031 34
Migueles 2023 133 021 42 127 0 ks
Mohammadi 2019 11 008 10 141 004 10
Monteiro 2015(1) 088 026 18 084 031 8
Manteir 2015(2) 11 032 14 084 031 8
Morgan 2021 13 008 15 142 041 15
Ramezani 2017(1}) 126 011 15 107 014 5
Ramezani 2017(2) 121 014 16 1.07 014 5
Ramezani 2017(3) 119 014 15 107 014 5
Savaye 2007 147 045 75 115 045 44
Savaye 2011 119 018 75 112 041 44
Saygin 2011 136 0.21 20 108 012 10
Seo 2012 07z 118 10 0858 145 10
5802019 126 024 268 122 026 44
Shalitin 2009 129 0327 55 124 03 55
Staiano 2017 136 018 20 133 022 18
Sun 2011 11 02 28 1102 17
Tsang 2009 086 021 11081 023 &
vasconcellos 2016 118 013 10 1 044 10
Wen 2008 131 048 24 085 027 13
Wong 2008 13 03 12 12 02 12
oo 2004 12 03 4 12 02 #
Xinhui 2016 121 018 14 123 018 14
Y2020 15 03 88 13 02 72
Zehsaz 2016 147 031 16 116 026 16
Zehsaz 2017 117 031 16 116 026 16
Subtotal (95% Cl) 1489 17

0.5%
0.5%
0.8%
13%
0.6%
0.7%
13%
16%
0.7%
0.8%
1.0%
13%
1.4%
16%
1.9%
0.9%
15%
1.4%
17%
1.2%
0.9%
0.9%
13%
1.4%
11%
1.8%
18%
1.4%
1.4%
0.9%
1.4%
37.0%

42,57, df=30 (P < 0.00001); F=79%

1.0%
1.0%
1.0%
11%
12%
1.4%
11%
06%
1.0%
12%
1.5%
0.8%
0.5%
1.3%
1.0%
11%
0.8%
1.1%
1.2%
1.0%
0.8%
0.1%
1.1%
1.0%
12%
11%
1.0%
0.6%
1.6%
17%
13%
13%
16%
1.8%
07%
06%
17%
1.3%
1.2%
12%
13%
13%
1.5%
01%
1.4%
1.5%
13%
1.3%
0.9%
0.6%
11%
0.8%
1.4%
1.2%
17%
0.9%
0.8%
63.0%

Heterogeneity: Tau®= 0.01; Chi*= 15878, df= 56 (P = 0.00001); F= 5%

Test for overall effect: Z=5.18 (P = 0.00001)

Total (95% CI) 2 1811

308
Heterogeneity. Tau®= 0.01; Chi*= 206.87, df= 27 (P = 0.00001); F=72%

Test for overall effect: 7= 585 (P = 0.00001)
Test for suboroun diffierences: Ghi== 0.63.df=1 (P = 0.43). F= 0%

100.0%

0.08(0.24,0.42)
-0.16[0.49,0.7]
-0.07 [0.29,0.15]
0.17[0.02,032)
-0.15(0.42,0.12)
-0.23£0.49,0.03]
0.43[0.30, 0.56]
-0.03[0.11,0.08]
-0.06 [-0.30,0.18]
-0.05£0.27,0.17]
0.02 (016, 0.20)
0.02(0.11,015]
0.28[0.17,0.39)
0.36 [0.27, 0.45]
.01 (0.01,0.03)
041 (0.08, 0.30)
-0.03[0.13,0.07]
0.10[0.02,022]
0.03[0.05,011]
0.06(-0.09, 0.21)
0.20[0.00, 0.40)
0.10[0.09,0.29]
0.01 [0.12,014]
0.00[0.11,041]
0.0300.43,049
0.08[0.03,0.3]
0.09[0.04,0.14]
0.1 F0.01,023]
-0.08 [-0.20,0.02]
-0.10£0.30,0.14]
0.10[0.01,0.21)
0.06[0.02, 0.11]

0.16[0.02,034]
0.15[0.03,033]
0.13[0.05,031]
0.10[0.05,0.25)
0.07 (0.08,0.22)
0.02(0.10,014]
0.06[0.11,023]
0.04[0.24,037]
0.040.4,0.22)
0.17[0.02,0.32)
0.31 [0.21,0.41]
0.23[0.04,0.42]
-0.20(0.51,0.11)
0.0000.43,043)
0.16[0.02,0.34)
-0.01 [0.17,0.5]
0.15[-0.06, 0.36]
0.12[0.04,0.28)
0.16[0.01,0.31]
0.08(-0.10, 0.26)
0.10[0.12,032]
0.44[0.36,1.24]
0.13(0.03,0.29)
.12 (006, 0.30)
-0.02(0.16,0.12]
0.05[0.11,021]
0.1 [0.08,0.30]
-0.18[0.46,0.10]
-0.02£0.10, 0.06]
-0.11 (0.18,-0.04]
0.31 [0.18,0.44]
-0.02[0.15,0.11]
0.060.03,0.15)
-0.01 £0.07, 0.04]
0.04(0.21,0.29)
0.16[0.11,043]
0.18[0.11,0.25]
0.18[0.06,0.32)
0.14[-0.00,0.28)
0.12[-0.02, 0.26)
0.02(0.12,018]
0.07 [0.06,0.20]
0.28[0.17,0.39)
-0.23(1.24,0.78
0.030.09,0.15)
0.05[0.06,0.15]
-0.07 [-0.20, 0.06]
0.00(0.12,042)
0.05[0.15,0.25)
0.15[0.13,0.43)
0.36[0.20,0.52]
0.10[0.10,0.30]
0.00(0.11,0.41)
-0.02(0.16,0.12]
0.20[0.12,0.28]
0.01 {0.19,0.21]
0.01 (0.19,0.21]
0.09[0.05,0.12]

0.08[0.05,0.10]

+

-1 -0.8 0.8
Favours [experimental] Faveurs [control]

Figure S13.3. Forest plot of subgroup analyses by duration per session
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Figure S13.4. Forest plot of subgroup analyses by exercise

frequency

Experimental Cor
Study or Subaroup Mean

ntrol
SD Total Mean SD Total Weight
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Chae 2010 137 035 19 131 028 189
Faria 2020¢1) 134 026 24 13 027 13
Faria 2020(2) 132 027 26 13 027 13
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Savoye 2011 118 018 75 112 041 44
Tjonna 2009 124 018 20 114 019 22
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Ligun 2014 16 028 76 1867 021 97
Lira 2017(1) 118 032 26 112 026 186
Lira 2017(2) 147 037 25 112 026 17
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Figure S13.5. Forest plot of subgroup analyses by weekly exercise duration
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Savoye 2011 119 018 75 142 041 44 13%  0.07 F0.06,0.20) T Testfor overall effect Z= 218 (P = 0.03)

Staiano 2015 132 048 22 131 048 23 14%  -0.09F0.20,0.02) |
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Figure S13.7. Forest plot of subgroup analyses by region

Figure S13.8. Forest plot of subgroup analyses by economic status
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Jun 2006(1) 1Bl 027 33 145 032 3 12%  016[0.01,0.31] — Chuensiri 2018(1) 118 026 11 134 026 5 06% -015[0.42,0.12) —
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Migueles 2023 133 021 4z 120 01 3 16%  006(0.03,0.8 — Testfor overall ffect 7= 4 82 (F < 000001)
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Figure S13.9. Forest plot of subgroup analyses by weight status Figure S13.10. Forest plot of subgroup analyses by sex
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Lee 2010¢1) 128 024 200 145 0199 14%  0.13(0.03,0.29] Subtotal (95% Cly 334 271 438%  0.04[-0.01,0.10]
Lee 20102y 127 036 46 145 018 9 13%  012(0.06,030] Heterogeneity: Tau?= 0.01; Chi'= 40,66, df= 12 (P < 0.0001); = 70%
Liangmei 2015 12 018 12 1322 048 12 16% -0.02[016,012] Testfor overall effect Z= 1,65 (P=0.10)
Lira 2017¢1y 118 03 26 142 026 16 1A% 0.06(0.08,031]
Lira 20172} 117027 25 142 026 17 14% - 005(011,021] Total (95% CI) 667 528 100.0%  0.06[0.02,0.10] \d
Liu 2018 121018 30 410 040 20 12% - 041(008,030) Heteragenaity Tauf=0.01; ChR =125 60, df= 31 (P < 0.00001%; = 75%
Luo 2013(1) 115 031 43 117 017 34 21% -0.02[-010,0.06] Test for overall efiect Z= 2,64 008) 1 -0.8 ﬂﬁ
Luo 20132} 1.00 048 52 12 046 38 23%  -0.01[0.18,-0.04] Testfor subaroun diferences: Chif= 0.24. df=1 (P = 0.63). = 0% Favours [experimentall Favours [contral]
Weng 2022(1) 16 02 12 13 02 6 12%  0.20(0.00,0.40]
Meng 2022(2) 14 02 11 13 02 7 12% 0400009029
Meyer 2006 109 034 33 141 03 3 17%  -D.02EDA5041]
Wonteiro 2015(1) 098 026 18 084 031 8 098%  0.04(0.21,029]
Monteiro 2015(2) 14 032 14 084 031 8 08%  D6F011,043
Worgan 2021 13 008 15 142 041 15 23%  0.18[011,0.24]
Park 2007 26 016 19 126 02 21 18%  000[F0.01,0.41]

Plavsic 2020
Racll 2013(1)

1

133 037 32 1.3 026 23 15%  0.03[(0.13,019

1.08 008 11 1003 B 24% 0.08[0.03,0.13
Ratil 2013(2) 100 007 11 1 003 6 24%  0.08[0.04,014]
Ramezani 2017{1) 126 041 16 107 094 5 17%  0.18[0.06,032]
Ramezani 201 7{2) 121 044 15 107 044 5 16%  0.14[0.00,038
Ramezani 201 7(2) 118 014 15 107 044 5 1E% 0.12[0.02,0.26]
Salus(2) 2022 107 014 14 086 011 14 18% 0.11£0.01,023]
Savoye 2007 197 018 75 115 045 44 16%  0.02[0.12,0.16
Savoye 2011 119 048 75 112 041 44 17%  0.07[0.06,0.20]

Saygin 2011 136 031 20 108 012 19 18%  0.28[0.17,0.39]
Se0 2012 072 1145 10 085 14§ 10 04%  -0.23[1.24,0.78]
Se0 2018 125 024 26 122 026 44 18%  0.03[(0.08,015
Shalitin 2008 129 027 55 124 03 55  18%  0.05[0.06,0.16]
Tas 2023 104 033 3 114 023 6 12% -0.10[0.30,0.10]
wasconcellos 2016 116 013 10 1 0.44 10 07% 0.15(0.13,0.43]
Wen 2008 131 018 24 085 027 13 14% 036(0.20,0.52
Wong 2008 13 03 12 12 02 12 1%  0.10[0.10,030
Xinhui 2016 121 049 14 123 019 14 16% -0.02[0.16,012]
*Yu 2020 15 03 89 13 02 72 22% 0200013038
Zehsaz 2016 147 0.3 16 116 0.28 168 1.2% 0.01(0.18,021]
Subtotal (95% Cl) 1368 1035 82.1% 0.09 [0.05,0.12]

Heterogeneity: Tau®= 0.01; Chi*= 203,57, df= 53 (P < 0.00001); F=74%
Test for overall effect Z=5.18 (P = 0.00001)

Total (95% CI) 1690 1263 100.0%  0.07[0.05,0.10]
Heterogeneity: Tau®= 0.01; Ghi*= 238.21, df= 66 (P <0.00001), F=72%

Testfor averall effect 7= 5.08 (P < 0.00001)

Testfor subaroun differences: ChP=2.47. df=1 (P =012, 1*=59.5%

-1 05 05 1
Favaurs [xperimental] Favours [control]
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Figure S14. Forest plots of subgroup analyses for LDL-C in children and adolescents with overweight or obesity
Figure S14.1. Forest plot of subgroup analyses by type of exercise  Figure S14.2. Forest plot of subgroup analyses by exercise intensity

ntal Control Mean Difference Mean Difference rimental Control Mean Difference Mean Difference
Study or Subgro SD_Total Mean SD Total Weight IV, Random, 95% 1V, Random, 95% CI Study or Su SD_Total Mean SD Total Weight IV, Random, 95% Cl Random, 95% CI
2.1.1 Rerobic exercise 2.2.1 Moderate-to-low intensity
Ahrnadi 2020(1) 237 045 28 23 072 9 10%  0.07(043,057] - Boer 2014(3) 252 074 15 248 055 7 09%  0.04 051,059
Bezena 2023 245 041 20 282 0B2 21 13% -0.37F0.69,-0.08] — Boff 2020 225 074 34 208 075 31 12% 017 F0.19,053)
Boer 3014(2) 152 074 15 148 055 7 09%  D04F051,059 — Bowen 2010 3 068 22 320 059 18 12% -0.20[0.68,010]
B0 2020 225 074 34 208 075 31 12%  0470019,053 T Bruyndonckx 2015 184 033 37 234 036 3 16%  -0.40 F0.60,-0.20)
Bowen 2010 3 088 22 329 059 18 12%  -0.2910.68,010) ] Davis 2020 244 086 90 257 08 85 15% -0.1300.38,012)
Davis 2020 244 086 90 257 08 B85 15% -0.13(0.38,017 -1 DeBar 2012 248 069 T4 245 053 42 15%  0.0300.19,0.26)
DeBar 2012 248 069 74 245 053 42 15%  0.030019,029] T Dias 2018(2) 255 084 32 236 07 10 09%  049[0.37,075)
Dias 2018(2) 256 084 22 23 07 10 08%  0190037,07) T Elmahgoub 2009 226 072 15 241 054 15 10% 015 F061,0.31)
Ghorbanian 2013 312 057 15 388 072 15 10% -076[1.22,-030] —_— Faria 2020(1) 185 049 24 207 05 13 13% -0.22}0.56,0.12)
Guijun 2008 235 006 16 329 025 10 16% -084F110,-0.78] - FarpourLambert 3008 272 076 32 260 055 22 12%  0.03 [0.36,043)
Gulijianat 2022 217 029 47 268 035 46 17% -0.81 [0.84,-068 - Ghorbanizn 2013 312 057 15 388 072 15  1.0% -0.76 [1.22,-0.30)
Guo 2015 274 048 23 302 087 12 09% -0.28[0.81,025 T Guijun 2009 235 006 16 329 025 10 16% -0.84F1.10,-0.78)
Hormer 2015(1y 22 071 27 237 034 8 1.2%  -0.07F0.43,029) -1 Guo 2015 274 043 33 302 087 12 00%  -0.38[0.81,0.28)
Jian 2014 233 03 44 263 024 44 17%  -0.30(0.39,-021] - Harderlauridsen 2014 23 075 14 26 025 14 11% -0.30 0.71,0.11]
Jianjun 2012 171 048 20 292 D67 15 14%  -1.21F1.61,-081] — Homer 2015(1) 22 071 27 227 034 8 12%  -0.07 043,029
Jun 2006(1) 191 041 33 214 064 31 14%  -0.23(0.50,004] — Jian 2014 233 021 44 263 024 44 17% -0.3000.39,-0.21)
Jun 2006(2) 18 043 35 213 104 32 1.2%  -0.33F0.72,0.08) — Jianjun 2012 171 048 20 292 067 15 1% -1.21F1.61,-0.81)
Karatabey 2009 175 024 20 232 028 20 16% 067 F0.73,-0.41] - Jun 2006(1) 161 041 33 214 0B+ 31 14%  -0.23 F0.50,0.04)
Kelishadi 2003 3103 45 316 033 47 17%  -0.0610.20,0.08) B Jun 2006(2) 15 043 3 243 104 32 12%  -0.3310.72,008
Kelly 2004 236 076 10 232 073 10 07%  0.04[0.61,089 —_— Karacabey 3009 176 024 30 232 028 30 16% -057 (0.73,-0.41)
Kim 2007 254 074 14 286 085 12 08%  -04201.04,020] r Kelishadi 2008 31 036 45 316 033 47 17% -0.06[020,008)
Lee 2010(3) 268 071 16 263 D61 8 08%  0.05[0.48 058 -1 Kelly 2004 236 076 10 232 0FF 10 07%  0.04 F0.61,0.69)
Liqun 2014 239 033 76 249 04 97 17% -010(0.22,00] - Kim 2007 254 074 14 296 085 12 08%  -0.42 F1.04,0.20)
Lira 2017(1) 247 093 26 289 0B9 16 1.0%  -042(097,007] — Kirm 2022 233 071 13 185 056 13 1.0% 038 F0.11,0.87)
Lira 2017(3) 248 072 25 289 069 17 14% 041 [0.84,0.07 — Lee 20101} 273 042 20 263 061 9 1%  010F0.34,059 I
Liu 2018 188 052 30 267 059 20 1.3% -069F1.01,-037] - Lee 2010(2) 268 071 16 263 061 9 09%  0.05 [0.48,0.56) o
Luo 2013(1) 193 046 43 254 033 34 16% -0.81(0.79,-043 — Liangrmel 2015 221 059 12 268 074 12 09%  -0.47 F1.07,0.07) —
Luo 2013(2) 187 038 52 263 033 38 17%  -066[0.81,-051] - Ligun 2014 239 038 76 248 04 97 17% -0.10F0.22,002 —
Mathadp 2022 215 06 20 213 056 15 12%  0.020037,041] - Lira 2017(2) 248 072 35 28 069 17 14% 041 [0.84,0.02) —
Meng 2022(2) 2002 M1 22 05 7 12%  -0.201059,019) — Liu 2018 198 052 30 267 059 20 13% -069 F1.01,-0.37) —
Meyer 2006 257 066 33 301 079 34 13%  -0.44(0.79,-0.09] — Luo 201313 193 046 43 254 033 34 16% -061F0.79,-0.43) -
Monteiro 2015(1y 13 072 18 179 071 8 0.8%  -0.48F1.08,010) Luo 2013(2) 167 038 52 263 033 38 17% -0.66 [0.81,-0.51) -
Morgan 2021 237 024 16 342 033 15 16% -0.F5[0.55,-054] - Machada 2022 215 06 20 213 056 15 12%  0.02F0.37,0.41) -
Murphy 2009 274 072 23 274 043 12 12% 0000038038 I Meng 2022(2) 2 02 11 22 04 7 12% -0.20(059,019
Park 2007 235 049 19 254 0B 21 12% 0190055047 - Meyer 2005 257 066 33 301 078 34 13% 044 [0.79,-0.00)
Plavsic 2020 238 069 22 248 055 23 12%  040(027,047] T Mohammadi 2019 257 0327 10 257 034 10 14%  -0.05 [0.34,0.24)
Ratil 2013(2) 256 032 11 262 018 6 15% -0.07F031,047] - Worgan 2021 237 024 15 312 033 15 16% -0.75 [0.96,-0.59) -
Ramezani 2017(1) 189 102 15 38 147§ 03% -1.91[3.08,-0.76] Murnhy 2000 274 072 23 T4 043 12 12%  0.00F0.38,0.38) 1
Savope 2007 251 087 75 257 0B 44 14%  0.00(029,039 I Park 2007 235 049 19 254 066 31 13% 019 [0.55,0.7)
Savye 2011 254 075 75 253 065 44 15%  0.01(0.25027] I Racil 2013(2) 256 032 11 262 048 6 15% -0.07 F0.31,0.47)
Sayain 2011 24 037 20 250 028 19 1E% 041 F0.32,0400 ] Ramezani 2017(1) 189 102 15 38 147§ 03% -1.91F3.08,-0.76)
Seo 2012 27 2 10 234 123 10 0.2%  0.36[1.0,182) Ramezani 2017(2) 238 093 15 38 147 5 03% -151}2.65,-0.39)
Seo 2019 269 064 26 29 058 44 14%  -0.21[0.51,009 — Rammezani 2017(3) 213 109 15 38 147 5 03% -1.67 [2.83,-051)
Staiano 2017 234 04 20 245 067 18 13%  -012[0.44,030] - Saygin 2011 24 037 20 250 028 19 18% -041[032,010)
Staiann 2018 219 08 22 276 074 23 1.0% -057(1.02,-047 - Seo 2012 27z 10 234 123 40 02% 035 }1.40,18)
Sun 2011 23 05 26 24 05 17 1.3%  -010F0.41,021) -1 Se02019 269 064 26 28 058 44 14%  -0.21F0.51,0.09)
Tsang 2009 262 075 A1 233 057 8 068%  0.29}0.30,088 1 Shalitin 2009 255 067 85 283 073 55 14% 0020024029
Wino 2004 26 08 41 27 07 41 3% -010F0.43,023) - Staiano 2017 234 04 30 246 057 18 13% 013 F0.4d,0.20)
Xianha 2011 23 05 25 24 06 17 1.3%  -010F0.41,0.21) -1 Staiano 2018 218 08 22 276 074 23 1.0% -057}1.02,-012)
Xinhui 2016 231 061 14 268 075 14 09%  -047[098,0.0¢] - Sun 2011 23 08 25 24 05 17 13% -010(047,021)
Subtotal (95% CI) 73 1200 60.9% -0281-0.38,-0.19] . Tsang 2008 262 075 11 233 067 8 08%  020[0.30,088)
Heterogeneity: Tau® = 0.00; Chi*= 307.36, 47= 43 (F =< 0.00001); F = 84% péen 2008 2231 047 24 3329 087 13 09% -1.08[1.59,-0.57)
Testfor overall effect 7= 5.66 (P < 0.00001) ‘Wioo 2004 26 08 41 27 07 41 13% -0.10[043,023
Xianho 2011 23 05 35 24 05 17 13%  -0A01041,021)
2.1.2 Anaerobic exercise inhui 2016 231 061 14 268 075 14 08% 047 [098,004]
Boer 201 4(1) 247 024 17 248 055 7 14%  -0.01[0.43,041] 1T Zehsaz 2016 187 026 16 224 049 16 17% -0.37 }0.52,-0.22)
Chuensiri 2018¢1) 228 05 11 269 D81 5§ 08% 0410095013 — Subtotal (95% C1) 1444 1213 663% -0.28[.0.37,-020]
Chuensiri 2018(2) 208 05 15 269 051 6 1.0% -0.B0F1.08,-017 — Heterogensity Tau® = 0.08; Chi= 280,97, df= 55 (P < 0.00001); = 80%
Dias 2018(1) 21 05 19 23 07 9 09% -0.260.77,025 — Testfor overall efiect 2= £.32 (P < 0.00001)
Ke 2024 26 04 10 34 07 10 1.0% -0.80F1.30,-0.30)
Lingling 2021 4105 20 438 1 20 07%  -0.3811.02,02§ — 2.2.2 High intensity
Meng 2022013 19 03 12 22 06 6 1% -0.30F0.73,013) T Ahmadi 2020(1) 237 045 2 23 072 9 10%  0.07 F0.43,057)
Racil 2013(1) 218 04 11 262 048 6 14% -044F072,-0.8] — #hmadi 2020(2) 21 062 29 23 072 9 08% -0.20[0.71,031)
Salusi2) 2022 205 037 14 16 037 14 14%  -0.55[0.82,-028) - Ahmadi 2020¢3) 249 068 28 23 072 9 08%  019[0.34,072
Tas 2023 237 085 31 241 085 B 10%  -0.04F052,0449] 1 Benson 2008 23 08 32 24 06 35 12%  -0101047,027]
Vasconcellos 2016 261 033 10 303 082 10 00% -042(0.07013] I Bezerra 2023 245 0.4 20 282 0EB2 21 1.3%  -0.37[0.69,-0.08]
Subtotal (95% CI) 170 114%  -0.401:053,-0.27] * Boer 2014(1) 347 024 17 248 055 7 11%  -0.01 -0.43,041]
Heterogeneity: Tau® = 0.00; Chi*=10.28, df= 10 (P = 0.42); Chae 2010 233 073 19 254 057 19 1% 021 0.63,0.21])
Testfor overall effect: Z= 6.14 (P < 0.00001; Chuensiri 2015(1) 228 051 11 269 051 § 08% -0.41[085013
Chuensiri 013(2) 2080 05 15 268 051 6 1.0% -0.60[1.08,-0.12)
2.1.3 Resistance exercise Dias 2018(1) 21 05 13 238 07 3 09% -0.26[077,025
Ahrmadi 2020(2) 21 052 28 23 072 9 08% -0.20[0.71,0.31] -1 Fatia 2020¢2) 203 05 28 207 05 13 13% -0.04[037,029
Benson 2008 23 08 32 24 06 35 12%  -010F0.47,027) e Gulijianati 2022 21T 029 47 298 035 46 17% -0.81[0.04,-0.68)
Hormer 2015(2) 188 043 23 237 03 8 14% 041 070,047 — Hongling 2012 26 07 30 26 1 30 11%  0.00 044,044
Ramezani 2017(2) 238 083 15 38 147 5 03% -1.52[265-038] Harner 2015(2) 186 043 23 227 0.34 8 14% -0.41[0.70,-012)
Subtotal (95% CI) 7 3.8% -035[0.68,-0.01] g Ke 2024 26 04 10 34 0T 10 10% -0.80F1.30-030)
Heterogeneity: Tau?= 0.06; Chi*= 8.8, df= 3 (P=0.10), *= 1% Lingling 2021 4105 330 438 1 0 07%  -0.38 }1.02,0.26]
Testfor overall effect: 2= 2.02 (P = 0.04) Lira 2017(1) 247 093 26 289 069 16 10% -0.42[0.91,007]
Lopes 2018 241 08 17 239 096 19 0.8%  0.0200.58,062)
2.1.4 Combined aerobic and resistance exercise Meng 2022(1) "9 03 12 22 05 B 11% -0.30[073,013
Ahimadi 2020(3) 243 068 28 23 072 9 09% 0191034072 N Migueles 2023 234 039 38 252 039 33 16% -018[0.36000]
Bruyndonclo 2015 1.84 033 27 224 038 2 16%  -040(0.80,-0.20) - Manteiro 2016(1) 13 072 18 179 071 8 08%  -0.49[1.08,010
Chae 2010 233 073 19 254 057 18 14%  -0.21 [063,021) - Monteiro 2015(2) 105 054 14 179 071 8 08% -0.74[1.31,-0417]
Elmahaaub 2008 226 072 15 241 054 15 1.0%  -016F061,031] 1T Plavsic 2020 228 069 22 218 055 22 12%  010[0.27,047]
Faria 2020(1) 1.8 049 24 207 08 13 13%  -0.221066,012) —_L Racil 2013(1) 218 04 11 262 018 6 14% 0440720186
Faria 2020(2) 203 05 26 207 05 13 13% -004[037,029) -1 Salus(2) 2022 205 037 14 26 037 14 1d4%  -0.55 [0.52,-0.28)
Fapourlambert2008 272 076 22 269 055 22 12%  0.03}0.36,042 1 Sawoye 2007 257 092 75 252 068 44  14%  0.00F0.29,0.29)
Harder-Lauridsen 2014 23 075 14 26 025 14 14%  -0.3010.71,041] T Savoye 2011 254 075 75 263 065 44 15%  0.01[0.25 027
Haongling 2012 26 07 30 26 1 30 1% 0.00[0.44,0.44] 1 Tas 2023 237 055 31 241 055 6 10%  -0.04 [0.52,044]
Kim 2022 223 071 13 18§ 056 13 10%  038[011,087] i Vasconcellos 2016 261 033 10 303 082 10 09% -042[0.97,0.3)
Lee 2010(1) 273 041 20 263 061 8 1% 010}0.34,0.54 1 wong 2008 27 08 12 28 07 12 07% -D10[075,058
Liangrnei 2015 221 059 12 268 074 12 09% -047F1.01,007) Zehsaz 2017 254 082 16 247 087 16 08%  0.07 [0.54,0.60)
Lopes 2016 241 08 17 239 086 16 08%  0.02(0.58,062 -1 Subtotal (95% CI) 766 517 337% -026[-038,-0.13]
Migueles 2023 234 039 38 252 038 33 16% 018036000 ] Heterogeneity: Taw? = 0.08; ChiR=101.83, df= 30 (P < 0.00001); *=71%
Moharmmadi 2019 252 032 10 257 034 10 14%  -0.050034,024] - Test for overal effect 2= 4.07 (P < 0.0001)
Monteiro 2015(21 108 054 14 179 071 8 08% 074131047
Ramezani 2017(3) 213 108 15 38 147 5 03% -167p283-081) — Total (95% CI) 2210 1730 1000% -0.28[-0.35,-0.20]
Shalitin 2009 256 067 §5 253 073 85 14%  0.020024,028] - Heterogeneity. Tau = 0.07; Chi*= 383,87, df= 86 (P < 0.00001); = T8% ;
Wen 2008 230 047 24 330 08 13 08%  -1.08[150,-057] —_— Test for overall effect 2= 7.58 (P < 0.00001)
Wong 2008 27 08 12 28 07 12 07% -010F0750595 - 1 Testfar subarous differences: GhiF=0.11. df=1 (P = 0.74). F=0%
Zehsaz 2016 167 025 16 224 018 16 17% 037052022 -
Zehsaz 3017 254 082 16 247 087 16 048%  0.07}055069 —
Subtotal (95% CI) 168 374 23.9% -0.19[0.31,-0.07] ‘
Heterogeneity: Tau® = 0.04; Chi*= 48.07, df= 21 (P = 0.0007); = §6%
Testfor overall effect: 7= 3.06 (P = 0.003)
Total (95% CI) 2210 1730 100.0% -0.28[-0.35,-0.20] +
Heterogensity: Tau® = 0.07; Chi*= 38387, df= 86 (P < 000001 F = 78% + + t b

Test for overall effect: Z= 7.5 (P < 0.00001)

avours [eperimental] Fa onrol
Test for subaroun diflerences: ChF = 5.87. df=3 (F = 0.12) | Favours [experimental] Favours [contiol

8.0%
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Figure S14.3. Forest plot of subgroup analyses by duration per session  Figure S14.4. Forest plot of subgroup analyses by exercise

frequency
Experimental Control Mean Difference WMean Difference Experimental Control Mean Difference WMean Difference
Study or Subarou D_Total Mean SD_Total Weight IV,Random,95% CI IV, Random, 95% CI Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1<50 minutes per session 2.4.1<3 sessions per week
Boer 2014(1) 247 024 17 248 055 7 14%  -0.01[0.43,0.41 — Benson 2008 23 09 32 24 06 35 1.3% 010047027 -
Boer 2014(2) 252 074 15 248 055 7 09%  0.04}051,0.59 -1 Boer 2014(1) 247 024 17 248 055 7 1A% -0.01(043,041] -1
B0 2020 225 074 38 208 075 31 132%  0.47[0.19,0.53 T Boer 2014(2) 252 074 15 248 085 7 08% 004041, 059 -1
Bruyndanck: 2015 184 033 27 224 036 21 16% -0.40[0.60,-0.20] — Boft 2020 225 074 34 208 075 3 12%  0.97(049,053 T
Chuensir 2018¢1) 228 051 11 269 051 5 09% -0.4110950.43 — Chae 2010 233 073 19 254 057 19 14%  -0.21 (063, 021]
Chuensiri 2018(2) 209 05 15 289 051 6 1.0% -0.60F1.08,-012 - Faria 2020(1) 185 048 24 207 05 13 1.3% 0220056017
Davis 2020 244 086 90 257 08 85 15%  -013[0.380.12] ] Faria 2020(2) 203 05 26 207 05 13 13% -0.04[(037,029
DeBar 2012 248 0B8 74 245 053 42 1.5% 0.03[0.19,0.25] T Harder-Lautidsen 2014 23 075 14 26 D35 14 11%  -D30F0.71,011]
Dias 2018(1) 21 05 18 3136 07 9 09% -0.26[0.77,025 7 Haongling 2012 26 07 30 26 130 1% 0000044 044
Dias 2018(2) 255 084 23 236 07 10 09% 019[-0.37,0.75] - Machada 2022 215 0B 20 213 086 15  12% 0.02 F0.37, 0.41]
Faria 2020(2) 203 05 26 207 05 13 13%  -0.04}0.37,029 I Plavsic 2020 228 069 22 218 055 22 13% 010 F0.27, 0.47]
Ghorbanian 2013 312 057 15 388 072 15 1.0% -076[1.22,-030] Savoye 2007 252 082 75 252 DB 44 14% 0000029029 T
Gulijianati 2022 217 029 47 298 035 46 17% -0.81}0084,-088 - Savoye 2011 254 078 FE 253 0B 44 1% 0010025027
Karacabey 2009 175 024 20 232 028 20 16% -0.5710.73,-0.41] Wong 2008 27 08 12 28 07 12 07% -00F0.75 055 —_
Kelishadi 2008 31 036 45 316 033 47 17%  -0.06(0.20,0.08] - Voo 2004 26 08 4 27 07 41 13%  -010FDA43.023) —_
Kelly 2004 236 076 10 232 073 10 07%  0.04}061,069 ] Zehsaz 2016 187 025 16 224 049 18 17%  -0.37 F0.52,-022 -
Kim 2007 254 074 14 286 085 12 08% -042}1.04,020] T Zehsaz 2017 254 092 16 247 087 16 0.8%  0.07 [0.55 069
Lingling 2021 4105 20 438 1 20 07% -0.38(1.02,0.26 — Subtotal (95% C1) 188 379 19.9% -0.10[-0.19,-0.01]
Liqun 2014 230 038 76 249 04 97 17% 0001022000 — Heterogenelty, Taus= 0.01; Chi*= 16,70, df= 15 (F = 0.28 = 15%
Lira 2017(1) 247 083 26 239 068 16 1.0%  -0.4210.91,0.07 ] Testfor overall effect Z= 2.23 (P = 0.03)
Meng 2022(1) 19 03 12 22 05 6 1A% -030(073,013 T
Meng 2022(2) 202 M 21 08 7 132%  -D.200059,0.49) —] 2.4.2 =3 sessions per week
Murphy 2008 274 071 23 B74 043 12 13%  0.0010.3%,0.3% T Ahmadi 202001) 237 045 28 23 072 8 10% 007043057
Fiove 2020 Yit oms : aia0ss ;m 1z Giotow o4 EE fmas 2020 A N I
Racil 2013(1) 218 04 A1 262 048 6 14%  -D.441072,-0.6) — Eegéa"; 2023( ! 345 041 20 282 DE2 21 13% 037 [,[n 60 Lnns}
Racil 2013(2) 256 032 11 262 048 6 15%  -0.0710.31,047) - Bowen 2010 3068 22 329 058 18 12%  -029 1068, 010]
Salus(2) 2022 205 037 14 25 D37 4 4% -D55E082.-028 v Bruyndoneko: 2015 184 033 27 234 036 M 16% -0.40[060,-020]
Staiano 2018 219 08 22 276 D74 23 10% -057F102.-0.121 - Chuensiri 2018(1) 328 051 11 268 051 5 08%  -041[085 013
Tas 2023 237 055 31 241 056 6 10% -0.04[0.52,0.44)
Subtotal (95% CI 700 642 359% 02410360421 * Chuensir 2018(2) 209 05 15 269 051 6 10% -0.60(1.08,-012
Davis 2020 244 086 90 257 08 85 15% -0.13(0.38,017
Heterageneity. Tau = 0.08; Chi*= 142.10, df= 20 (P < 0.000013; F=80% Dofar 2012 348 083 74 245 083 42 18% 003010025
Testfor ovarall effect Z = 3.99 (P < 0.0001) Dias 2018(1) 21 05 18 238 0Fr @ 08% -028F077. 025
R N Dias 2018(2) 255 084 22 236 07 10 08%  0.99(037,075
f\fﬁami‘;gg;‘)"es e 045 2 23 072 8 10%  007E043087 I — Elmahgoub 2009 228 072 15 241 054 15 10% 045081, 031]
Anman 20202 21 0s o8 zamrz 8 ne% 020071 0al | FarpourLambent2008 272 076 22 269 085 22 1.2%  0.03[0.35 042)
AP 202003 249 0Es o8 za mrz 8 ne% 01901007 J Gharbanian 2013 342 087 15 388 072 15 10% -0.76(1.22,-030]
Benson 2008 23 08 33 34 06 3 12%  010L047027] - Guijun 2009 235 008 16 329 025 10 16% -0.94(1.10,-078
Bezerra 2023 245 041 30 383 082 M 13% 0371069005 — Guliiianati 2022 217 028 47 288 035 48 17%  -0.810.94,-068
Bawen 2010 3 068 22 329 059 18 1.2%  -0.2910.68,0.10] — 3““”;215”) 227; E:f ;g §2§ gg; 1; ?g: gé?{gf;gg}
Chae 2010 233 073 19 254 087 19 11%  -0.21 F0.63,021] — ormer - k043,
Eimahgoub 2009 23 072 15 241 054 15 10%  -015E081031) — Hormer 201 5¢2) 186 043 23 227 034 8 4% 041 (070,-043
Faria 2020(1) 185 049 24 207 05 13 13% -0.22}056,0.12 — Jian 2014 233 021 44 263 024 44 17% -0.30[0.39,-0.11]
Farpaur-Lambert 2009 272 076 22 269 055 22 12%  0.03}-0.36,0.42 —1 Jianjun 2013 171 048 20 2082 067 15 14% 121 }1.61,-081]
Guijun 2009 235 006 16 329 025 10 16% -0.84[1.10,-0.78 - ju” ggggg; 1-19; g :; 2: § 1: ?g: :; 1 :: 'g-gg {3_5/2 g gg}
Guo 2015 274 048 23 302 087 12 09% -0.28[0.81,0.29) —T un 033 (072,
Harder-Lauridsen 2014 23 075 14 26 025 14 11%  -030(0.71,0.11] — Karacabey 2009 175 024 20 232 028 20 1.6% -0.57 [0.73,-041]
Hongling 2012 26 07 30 28 1 30 11%  0.00F044.0.44] — Ke 2024 26 04 10 34 07 10 1.0% -0.80[1.30,-030)
Horner 2015¢1) 22 071 27 227 034 8 12% 007043029 — Kelishadi 2008 31 036 45 316 033 47 7% -0.06[0.20, 0.08)
Harner 2015(2) 186 043 23 227 034 8 14% -041}070,-0.12] —_— iellvzluﬂuﬂyﬂ ;gi E;i :3 ;3; g;g 12 Eg: ES;{'D 31‘333}
Jian 2014 233 011 44 363 024 44 17%  -0.3010.39,-0.21] - im . 0421104,
Jianjun 2012 171 048 20 282 067 15 11% -1.31[1.61,-081] — Kim 2022 223 071 13 185 056 13 1.0% 038011087
Jun 2006(1) 181 041 33 214 0B4 31 1.4%  -0.33[-0.50,0.04] — Lee 2010(1) 273 042 20 283 061 9 11%  010[0.34, 054 T
Jun 2006(2) 18 043 35 243 104 32 1.2% -0.33[-0.72,0.08 — Lee 2010(2) 268 071 16 283 081 9 08%  0DO05[048, 058 -
Ke 2024 26 04 10 34 07 10 1.0% -0.80[1.30,-0.30] —_— Liangmei 2015 221 059 12 268 074 12 08% 047 H.01,007) —
Kim 2022 233 071 13 185 056 13 1.0% 0.38[-0.11,0.87] T— Lingling 2021 4 105 20 438 1 20 07% -0.38[1.02,026] —
Lee 2010(1) 273 042 20 263 061 9 11% 0.10[-0.34,0.54] o Ligun 2014 239 038 76 248 04 97 17%  -010F0.22,007) 7
Lee 2010(2) 268 071 16 263 061 9 09%  0.05}045,0.58 1 Lira 2017(1) 247 083 26 288 060 16 1.0% 0420081007 ]
Liangmei 2015 221 059 12 268 074 12 0.8%  -04TF.01,007) ] Lira 2017(2) 248 072 25 288 0B8 17  11%  -0.41[084002 ]
Lira 2017(2) 243 072 25 239 068 17 14%  -0.4110.84,0.0% — Liu 2018 198 052 30 267 059 20 13% -0.69[1.01,-037] -
Liu 2018 188 051 30 267 058 20 13%  -0.6911.01,-0.37) — Lopes 2016 241 08 17 239 096 16 08%  0.02(-058, 067 — T
Lopes 2016 24 08 17 239 086 16 08%  0.0210.58 062 —_r Luo 2013(1) 183 048 43 254 033 3 16% -0.610079,-043 —
Luo 2013(1) 163 046 43 254 033 34 16%  -0.61[0.79,-0.43) — Luo 2013(2) 187 038 52 263 033 38 17% -0.66 [0.81,-051] -
Luo 2013(2) 187 038 62 263 033 38 17%  -0.66[0.81,-0.51 - Meng 2022(1) 19 03 12 23 05 B 1% 0304073013 —
Machado 2022 215 06 20 243 056 15 13%  0.0210.37,0.41) -1 Meng 2022(2) 2 02 11 23 06 7 1.2% 0204059019 -
Meyer 2006 257 066 33 301 0FG 34 13%  -D.4410.79,-0.09] — Weyer 2006 257 086 33 301 079 3 13%  -0.44[0.79,-009] _—
Migueles 2023 234 039 38 252 036 33 16%  -0.1%10.35,0.00 - Migueles 2023 234 039 38 252 039 33 16% -0.18[-0.36,0.00] -
Mohammadi 2019 252 032 10 247 034 10 4% -D.0510.34,0.24) -1 WMohammadi 2019 252 032 10 267 034 10 14% 005034, 024] T
Monteiro 20151y 13 072 18 179 071 8 08%  -049(1.08,0.10) ] Wonteira 2015¢1) 13 072 18 179 071 B 0.8%  -0.49[1.08,0.10]
Monteiro 2015(2) 108 054 14 179 071 8 08% -07401.31,-0.47) e Morteirn 2015(2) 105 054 14 179 071 8 08% -074[1.31,-017]
Morgan 2021 237 024 15 312 033 15 16% -0.7510.95,-0.54) — WMorgan 2021 237 024 15 312 033 15 16% -0.76[0.96,-054 -
Ramezani 2017(1) 169 102 1§ 38 147§ 03% -1.91[306,-076 Wurphy 2009 274 072 23 274 043 12 12%  0.00(0.38, 038 -1
Ramezani 2017(2) 228 083 15 38 147 5 03% 1521266088 Park 2007 235 049 19 254 066 21 12% -0.19[055,017] -
Ramezani 2017(3) 213 109 15 3B 147 5 03% -167}283,-0.51] Racil 2013(1} 218 04 11 282 048 6 14%  -0.44(0.72,-018 -
Savoye 2007 252 082 75 252 068 44 14%  0.0040.29,0.29) = Racil 2013(2) 255 032 11 262 048 B 15%  -0.07 031,047 -
Savoye 2011 254 075 75 253 065 44 15%  0.0110.25,0.27) Ramezani 2017(1) 169 102 15 38 147 5 03% -1.91[3.06,-078
Saygin 2011 24 037 20 280 028 18 16% 0110032010 Ramezani 2017(7) 228 083 15 38 147 5 03% -1.57[265,-039]
5e02012 27 2 10 234 123 10 02% 0.36(1.10,1.82] Ramezani 2017(3) 213 108 15 38 147 5 03% -167[283-051)
Se0 2019 269 064 26 29 058 44 1.4%  -0.21[051,0.09 Salus(2) 2022 205 037 14 2B 037 14 14% -D55[082,-028) —
Shalitin 2009 256 067 55 253 073 55 14%  0.0210.24,0.28) Saygin 2011 24 037 20 250 0328 19 1.6%  -041F0.32,010] —
Staiana 2017 234 04 20 246 057 18 13%  -0.1210.44,0.20 Sen 2012 27 2 10 234 123 10 0.2% 0381110 1.82) E—
Sun 2011 23 05 25 24 05 17 13% -010(041,021] Se0 2019 269 064 26 28 058 44 14%  -0.27[0.41, 009 7
Tsang 2008 262 075 11 233 057 8 08% 0.29[-0.30,0.88] Shalitin 2003 255 067 55 253 073 55  14% 0.02 F0.24,0.28]
vastoncellos 2016 261 033 10 303 082 10 09% -0.4210.97,0.43 Staiano 2017 234 04 20 246 0EF 18 1.3%  -0A2 044 0.20)
Wien 2008 221 047 24 329 087 13 09% -1.08[1.59,-0.57] Staiano 2018 219 08 22 276 074 23 10% 057 (.02,-012
Wiong 2008 27 08 12 28 07 12 07% -010F075,055 Sun 2011 23 05 25 24 05 17 13% -010[041,021]
oo 2004 2608 a1 27 07 41 13%  -010[043,023 Tas 2023 237 055 31 241 055 6 10%  -0.04[052,044]
Yianho 2011 23 05 25 24 05 A7 13%  -040(041,021) Tsang 2008 262 075 11 233 067 8 08% 0200030088
Yinhui 2016 22 061 14 268 075 14 09% 047095004 wasconeellos 2016 261 033 10 303 082 10 09% -0.42(097,013
Zehsaz 2016 167 025 16 224 018 16 17% -0.37}052,-0.37) \Wen 2008 231 047 24 328 087 13 098% 108 F1.59,-057]
Zehsaz 2017 254 091 18 247 087 16 06%  0.07F055,0.689 Xianbo 211 23 05 26 14 05 17 1.3% 00041021
Subtotal (95% Cl) 1an 1088 64.1% -0.29[-0.38,-0.20] Hinhui 2016 221 061 14 268 075 14 09%  -0.47 [0.98, 004
Heterageneity. Tau® = 0.08; Chi*= 23032, df= 56 (P < 0.000013; F = 76% Subtotal (95% C1) 1722 1351 80.1% -033[.0.41,.0.25]
Testfor overall effect 7= .39 (P < 0.00001) Heterogeneity, Tau®= 0.0; Chi*= 338.32, df= 69 (P < 0.00001); = 80%
Total (95% CI) 2210 1730 100.0%  -0.28[-0.35,.0.20] ‘ Testior verall eflect. 2= 7.87 (7 < 0.00001)
;‘E‘T;DQE”E‘“G‘T;“TZD ”7?‘ ﬁcgh(‘;: 3:35561”)': 88 (P =0.00001); F=78% R R ] E) Total (95% CI) 2210 1730 100.0% -0.28 [.0.35,-0.20] [}
estfor overall effect 2= < axperime s [contr . = - - F=
oo e aifarorse: Ghem D41 WFe 1 (P = 057 1z 0% Favours experimental] Favours [contral] Heterageneity: Tau® = 0.07; Chi®= 38387, df= 86 (P < 0.00001); F=78% R + !

Testfor averall eflect Z= 7.58 (P < 0.00001)
Test for subaroun differences: Chi= 12.87. df=1 (P = 0.0003). F=92.2%

Favaurs [experimental] Favours
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Figure S14.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control

Study or Subar: Mean SD Total Mean SD Total Weiht IV, Rando
2.5.1 <150 minutes per week

Benson 2008 23 08 32 24 06 35 1%
Boer 2014(1) 247 024 17 248 055 7 14%
Boer 2014(2) 252 074 15 248 055 7 0.9%
Boff 2020 225 074 34 208 075 Ell 1.2%
Bruyndoncky 2015 184 033 27 224 038 21 16%
Chuensir 2018(1) 228 051 11 269 051 5 0.9%
Chuensir 2018(2) 200 05 15 269 051 B 1.0%
Dias 2018(1) 21 05 19 236 07 0 09%
Dias 2018(2) 255 084 22 235 07 10 0.8%
Faria 2020(1) 185 048 24 207 05 13 13%
Faria 2020(2) 203 05 26 207 05 13 13%
HarderLauridsen2014 23 076 14 26 025 14 11%
Hongling 2012 26 07 30 26 1 30 11%
Karacabey 2009 175 024 20 232 028 20 1.6%
Lingling 2021 4105 20 438 1 0 0%
Liggun 2014 239 038 76 248 04 a7 1.7%
Lira 2017{1) 247 0493 26 289 069 16 1.0%
Machado 2022 215 08 20 213 056 15 1.2%
Meng 2022¢1) 18 03 1z 22 05 6 11%
Meng 2022(2) 202 11 22 05 7 12%
Murphy 2008 374 072 23 274 043 12 12%
Plavsic 2020 238 068 22 218 055 22 12%
Racil 2013(1) 218 04 11 262 018 B 1.4%
Racil 2013(2) 255 032 11 262 018 B 1.5%
Salus(z) 2022 205 037 14 26 037 14 14%
Savoye 2007 252 092 75 252 068 44 1.4%
Savoye 2011 254 075 75 253 065 44 1.5%
Staiano 2018 218 08 22 276 074 23 1.0%
Tas 2023 237 055 31 241 055 ] 1.0%
Wong 2008 27T 08 12 28 07 12 0.7%
Zehsaz 2017 254 002 16 247 087 16 08%
Subtatal (95% CIj 587 35.0%
Heterogeneity: Tau*= 0.03; Chi*= 54.30, df = 30 (P = 0.0003); = 53%
Testfor overall effect: 2= 4.08 P < 0.0001)

252 =150 minutes per week

Ahmadi 2020(1) 237 045 28 23 072 9 1.0%
Ahmadi 2020(2) 21 052 29 23 072 9 09%
Anmadi 2020(3) 249 068 29 23 072 9 0.9%
Bezerra 2023 245 041 200 282 062 21 1.3%
Bowen 2010 3 068 22 329 059 18 1.2%
Chae 2010 233 073 19 254 057 19 11%
Das 2020 244 088 90 257 08 85 15%
DeBar 2012 248 068 T4 245 053 42 15%
Elmahgoub 2009 226 072 15 24 084 15 1.0%
FapourLambert2008 272 076 22 288 065 22 11%
Ghorbanian 2013 312 057 15 388 072 15 1.0%
Guijun 2008 235 006 16 329 025 10  1.6%
Gulijianali 2022 217 029 47 298 035 46 1.7%
GUg 2015 274 048 23 302 087 12 0.9%
Horner 2015(1) 23 071 27 227 034§ 1%
Horner 2015(2) 186 043 232327 034 8 1.4%
Jian 2014 233 0o 44 263 024 44 1.7%
Jianjun 2012 1.71 048 20 292 067 15 11%
Jun 2006(1) 191 041 33 214 DB4 31 1.4%
Jun 2006(2) 18 043 35 213 104 327 12%
Ke 2024 26 04 10 34 07 10 10%
Kelishaei 2008 31 036 45 316 033 47 17%
Kelly 2004 236 076 10 232 073 10 07%
Kim 2007 254 074 14 285 085 12 0.8%
Kim 2022 233 071 13 185 056 13 1.0%
Lee 2010(1) 273 042 20 263 061 9 1%
Lee 2010(2) 268 071 16 263 061 9 0.9%
Liangtmei 2015 221 059 12 268 074 12 0.9%
Lira 2017(2) 248 072 25 283 069 17 11%
Liu 2018 198 052 30 287 059 20 13%
Lopes 2016 241 08 17 239 095 16 0.8%
Luo 2013(1) 193 048 43 254 033 34 18%
Luo 2013(2) 187 038 52 263 033 38 17%
Meyer 2006 257 066 33 301 079 34 13%
Migueles 2023 234 038 38 251 039 33 16%
Mohammadi 2018 252 032 10 257 034 10 1.4%
Monteiro 2016(1) 13 072 18 178 071 8 08%
Monteiro 2015(2) 105 054 14 179 071 B 0.8%
Morgan 2021 237 024 15 312 033 15 1.6%
Park 2007 235 049 19 254 066 21 1.2%
Rarmezani 2017¢1) 183 1.02 15 38 147 5 0.3%
Ramezani 2017(2) 228 0493 15 38 117 ] 0.3%
Ramezani 2017(3) 213 108 15 38 147 5 03%
Saygin 2011 24 037 20 250 028 10 16%
Seo 2012 27210 234 123 10 02%
Seo 2018 260 064 26 25 058 44 1.4%
Shalitin 2008 255 067 55 253 073 55 1.4%
Staiana 2017 234 04 20 245 057 18 13%
Sun 2011 23 05 25 24 05 17 13%
Tsang 2008 262 075 11 233 057 B 0.8%
wasconcellos 2016 261 033 10 303 082 10 0.9%
Wen 2008 221 047 24329 087 13 0.9%
oo 2004 26 08 41 27 07 41 1.3%
ianbo 2011 23 05 25 24 05 17 13%
sinhul 2016 221 061 14 288 075 14 0.9%
Zehsaz 2016 187 025 16 224 019 16 17%
Subtotal (95% Clj 1143 641%

Heterogeneity: Tau®= 0.03; Chi* = 285,48, df = 55 (P < 0.00001); 1*= &1%
Testfor overall effect: Z= 6.80 (P < 0.00001)

Total (95% C1) 2210 1730 100.0%
Heterogeneity Tau®= 0.07, Chi*= 383.87, df = 86 (P = 0.00001); I*=78%
Testfor overall effect Z=7.58 (P < 0.00001)

Testfor subsroun diffierences: ChR= 4.36. df=1(P= 0.041. F=77.1%

Mean Difference
95% CI

010 }0.47,0.27]
-0.01 0.43, 0.41]
0.04 [-0.51, 0.59]
0.17F0.19,0.53]
-0.40 [0.60, -0.20]
041 [0.95,0.13]
060 [1.08,-0.12]
028 [0.77,0.25]
0.19[0.37,0.75]
-0.22 [0.56,0.12]
-0.04 10.37, 0.29]
030 10.71,0.11]
0.00 [-0.44, 0.44]
-0.57 F0.73,-0.471]
-0.38 11.02, 0.26]
010 [0.22,0.02)
042 [0.91,0.07]
0.02[0.37, 0.41]
030 [0.73,0.13]
-0.20[0.59, 0.19]
0.00 [-0.38, 0.38]
0.10[0.27,0.47]
044 F0.72,-0.16]
007 10.31,0.17]
-0.55 0.82,-0.28]
0.00[-0.29, 0.29]
0.01 [-0.25,0.27]
057 [1.02,-0.12]
-0.04 [0.52, 0.44]
010 [0.75, 0.55]
0.07 [-0.55, 0.69]
-0.19[-0.28, -0.10]

0.07 [0.43, 0.57]
-0.2010.71,0.31]
0.19[-0.34,0.72]

-0.37 [0 69,-0.05]
-0.29[-0.68,0.10]
021 [0.63,0.21]
-043[0.38,0.12]
0.03[0.19,0.25]
045 [0.61,0.31]
0.03[-0.36,0.42]

-0.761.22,-0.300

0,84 [1.10,-0.78]

-0.81 F0.94,-0.88]
-0.28-0.61,0.25]
-0.07 0.43, 0.29]

-0.41 F0.7D,-0.12]

-0.30 [0.39,-0.21]

121 [ B1,-0.81]
-0.23[0.50, 0.04]
-0.33[0.72, 0.08]

-0.80 [ 30, -0.30]
-0.05 [-0.20, 0.08]
0.04 [-0.61, 0.69]
-0.4211.04,0.20]
038 0.1, 0.87]
010 [-0.34, 0.54]
0.05[-0.48, 0.56]
047 [1.01,0.07]
-0.41 [0.84,0.02]

069 [1.01,-0.37]
0.02[0.58,0.62)

051 [0.79,-0.43]

086 [0.81,-0.51]

-0.44 [0.78,-0.00]
-0.18[-0.36, 0.00]
-0.0510.34, 0.24]
-0.4911.08,0.10]

074 F1.31,-017]

-0.75 0.96,-0.54]
018 [-0.55,0.17]

-1.91 [3.0,-0.76]

-1.52 [265,-0.39]

167 [283,-0.51]
041 [0.32,0.10]
0.36[1.10,1.82)
-0.21 [0.51,0.00]
0.02[0.24,0.28]
-0.1210.44,0.20]
-01010.41,0.21]
0.29-0.30, 0.86]
-0.4210.97,0.13]

-1.08 |1 59,-0.57]
010 [0.43,0.23]
010 [0.41,0.21]
047 [0.98, 0.04]

-0.37 [0.52,-0.22]

-0.331.0.42,-0.23]

0.28[.0.35,-0.20]

Mean Difference

IV, Randol

i

m, 95% C|

-2 -1
Favours [experimental]

1
Favours [control]

2
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intervention duration

Experimental Control Mean Difference

Study or Subarou Mean SD Total Mean SD Total Weiaht IV, Random, 95% CI
2.6.1 <12 weeks (total intervention duration)

Ahmadi 202001) 237 045 28 23 072 9 10%  0.07(0.43,057
Ahrmadi 202002) 21 052 29 23 072 el 0.9% -0.20F0.71,0.31]
Ahmadi 2020(3) 243 088 29 23 072 El 0.9% 019[0.34,072]
Benson 2008 23 08 32 24 06 35 12%  -010[0.47,027]
Bezerra 2023 245 041 20 282 062 21 13% -0.37[069,-0.08)
Bowen 2010 3 068 22 329 059 18 1.3%  -029F0.89,010)
Elmahgoub 2008 226 072 15 241 054 15 1.0% -015F0.61,0.31]
Ghorbanian 2013 312 057 15 388 072 15 1.0% -0.TE[1.22,-0.30]
Hongling 2012 26 07 30 26 1 30 1A%  0.00[D.44,044]
Kelly 2004 236 076 10 232 073 10 7% 0.04[0.61,0.89)
Kim 2007 254 074 14 296 085 12 08%  -042(1.04,0.20]
Lee 2010(1) 273 042 20 263 061 El 1.1% 0.10[0.34,054]
Lee 2010(2) 288 071 16 263 061 9 08% 0050048058
Liu 2018 188 052 30 267 059 20 1.3% -0B8[1.01,-0.37)
Luo 20131} 193 048 43 254 033 34 16% 061 [079,-0.43]
Luo 2013(2) 197 038 52 263 033 38 1.7% -0.66F081,-0.51)
Mohammadi 2019 152 032 10 257 034 10 1.4% -0.050.34,0.24)
Ramezani 2017(1) 180 102 15 38 147 5 0.3%  -1.91[3.06,-0.78)
Ramezanl 2017(Z) 228 083 15 38 147 5 03% -1.52[265,-0.39)
Ramezani 2017(3) 213 108 15 38 147 5 03% -1.67[2.83,-0.51)
Seo0 2012 27 2 10 234 1.23 10 0.2% 0.36[1.10,1.82]
Sun 2011 23 05 25 24 05 17 1.3% -010F0.41,0.21]
Tas 2023 237 055 3 241 055 6 1.0%  -0.04[0.52,0.44)
Woo 2004 26 08 41 27 07 41 13% -010[0.43,023
Xanho 2011 23 05 25 24 05 17 13%  -010F0.41,021)
Subtotal (95% C1) 592 400 252% -0.28-0.43,-0.13]

Heterageneity: Tauf= 0.08; Chi*= 82,18, df= 24 (P < 0.00001), I*= 71%
Test for overall effect 7= 3 80 (P = 0.0002)

2.6.2 =12 weeks (total intervention duration)

Boer 2014{1) 247 034 17 248 055 7 1.1% -0.01 043, 0.41]
Boer 2014(2) 252 074 15 248 055 7 08%  0.04[051,059
Boff 2020 225 074 34 208 075 31 13%  047[0.19,0.53
Bruyndonckx 2015 184 033 27 224 036 21 16% -040[060,-0.20]
Chae 2010 233 073 19 254 057 19 14%  -0.21£0.63,0.21)
Chuensiri 2018(1) 228 051 11 263 051 5 0.9% -0.41 (095013
Chuensirl 2018(2) 200 05 15 269 051 6 1.0% -0E0[1.08,-042)
Davls 2020 244 086 80 257 08 85 15% -013[0.380.12
DeBar 2012 248 069 74 245 053 42 1.5%  0.03[019,0.29)
Dias 2018(1) 21 05 19 23 07 9 09% -026F0.77,029
Dias 2018(2) 155 084 22 236 07 10 0.9% 018[0.37,075]
Faria 2020¢1) 185 049 24 207 05 13 13%  -022[056,0.42
Faria 2020(2) 203 05 26 207 05 13 13% -0.04[0.37,0.29)
Faour-Lambert2009 272 076 22 269 055 22 1.3%  0.03-0.36,0.42)
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Figure S14.7. Forest plot of subgroup analyses by region

Figure S14.8. Forest plot of subgroup analyses by economic status
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Figure S14.9. Forest plot of subgroup analyses by weight status Figure S14.10. Forest plot of subgroup analyses by sex
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Wong 2008 27 08 12 28 07 12 18% -010L0.75058 — T

2.9.2 Ohesity Zehsaz 2016 187 025 16 224 019 16 49% -0.37 }0.52,-0.22) -

Bruyndonckx 2015 184 033 27 224 036 21 20% -0.40-0.60,-020] — Zehsaz 2017 254 082 16 247 087 16 20%  0.07 F0.55,0.66) 07*

Chae 2010 233 073 19 254 057 19 15%  -0.21 063, 021] — Subtotal (95% CI) 333 257 49.8% -0.52[-0.67,-0.37]

Chuensin 2018(1) 228 051 11 268 051 5 1% 0410095013 ] Heterogeneity: Tay® = 0.05; Chi*= 48,52, df=18 (P = 0.0001}; I*= 63%

Chuensir 2018(2) 209 05 15 269 051 B 13% -0.60(1.08,-012 — Testfor averall effect: 7= 6.75 (P < 0.00001)

Dias 2018{1} 21 05 19 236 07 9 1.3% 036077035 —T

Dias 2018(2) 255 034 2 23 07 10 4% 0190037074 -1 2102 Girls

FapourLambert2008 272 076 22 269 055 22 15%  0.03 035 042) -1 DeBar 2012 248 0B9 74 245 053 42 44%  0.03}0.19,0.26)

Guijun 2009 235 006 16 339 025 10 24% -0.94[1.10,-078 - Jian 2014 233 031 44 263 034 44 53%  -0.30 F0.39,-0.21] -

Hangling 2012 26 07 30 26 1 30 14% 000 (044, 044) - Kim 2022 223 071 13 185 056 13 26% 038 F0.11,0.87) T

Harmer 2015(1) 22 071 27 227 034 8 1.6% 007043029 — Liu2018 198 052 30 267 059 20 37% -0.69 F1.01,-0.37) —

Harmer 2015(2) 186 043 23 237 034 8 18% -041}070,-012 Lopes 2016 241 08 17 239 086 16 21%  0.02[0.58063) -1

Jian 2014 233 021 44 263 024 44 23%  -0.30(0.39,-021) - Luo 2013(1) 193 046 43 284 033 33 47% -0.61F0.79,-0.43) -

Jianjun 2012 171 048 20 282 067 15 15% -1.21[161,-081] — Mohammadi 2018 252 032 10 257 034 10 39%  -0.05F0.34,0.24) -

Jun 2006(1) 1.91 041 33 214 084 31 1.9% -023[-050,004] ] Fark 2007 235 049 13 254 0BG 21 35% -018[065017) T

Jun 2006(2) 18 043 35 213 104 31 1.5% 0331072 008 ] Plavsic 2020 228 0B9 22 218 056 22 34%  010F0.27,0.47)

Karacabey 2003 176 024 20 232 028 20 21% -057[073,-041) s Racil 2013(1) 218 04 11 262 0418 6 40% -0.44[072,-016]

Ke 2024 26 04 10 34 07 10 1.3% -0.80[1.30,-0.30] I Racil 2013(2) 255 032 11 262 018 B 43% -0.07[031,017)

Kelishadi 2008 31 036 45 316 033 47 23% 006020008 7 Saygin 2011 24 037 20 251 038 19 45%  -0.11(0.32,040]

Kim 2007 254 074 14 286 085 12 10% -04D[F1040200 ’ Staiano 2017 234 04 20 246 057 18 38% -0.121044,020]

Lee 2010(1) 273 042 20 263 061 9 14%  010(034,054 T Subtotal (95% CI) 334 271 50.2% -0.19[-0.33,-0.05]

Lee 2010(2) 268 071 16 283 0.61 9 12% 0050048 058 1T Heterogeneity: Tay? = 0,04; Chi'= 40,22, df=12 (P < 0.00001); F= 76%

Liangmei 2015 221 058 12 268 074 12 13%  -0.47(1.01,007) ] Test for averall effect: 7= 2.66 (P = 0.008)

Lira 2017¢1) 247 093 26 289 069 16 13% -0.42(091,007] — .

Lira 2017(2) 248 072 25 289 0.69 17 14%  -0.41(0.84,007 — Total (95% CI) 667 528 100.0% -0.35[-0.46,-0.24]

Liu 2018 188 052 30 267 059 20 7% -0.60(1.01,-037) - Heterogeneity: Tau® = 0.05; ChiF= 128,58, df= 31 (P < 0.00001); F = 76% 5 ! 3

Luo 2013¢1) 193 046 43 254 033 34 21% 061 (0.79,-043 e Test for overall effect; Z= 6.13 (P < 0.00001) 2 .

Luo 2013(2) 197 038 52 263 033 38 22% -0.66 F0.81,-051] - Testfor subaroup diferences: Chi== 8 46, df=1 (P = 0.002). F= 89.4% Favours [experimentall Favours [contral]

Meng 2022(1) 18 03 12 23 05 B 14%  -D30F073 013 ]

Meng 20224(2) 2 02 11 22 05 7 15% 0201059019 -

Meyer 2006 257 066 33 301 079 34 16% -0.44[0.79,-0.09] —

Manteiro 2015(1) 13 072 18 178 071 8 1% -048 1.0 0.10)

Manteiro 2015(2) 105 054 14 179 071 8 14%  -074(131,-017]

Margan 2021 237 024 15 342 033 15 20% -0.75[0.95,-054] —

Fark 2007 235 048 19 264 066 21 16% 0190055017 ] . .

Plavsic 2020 228 0B322 218 056 22 16%  0.10(027,047] -

e 0 208 2 2008 I leo oioamod] — Figure S14.11. Forest plot of subgroup analyses by metabolic status

Racil 2013(2) 255 032 11 262 048 6 18% 007031, 047 - _

Ramezani 2017(1) 188 102 15 38 117 5  04% -191[3.06,-076) Experimental Control Mean Difference Mean Diference

Rammezani 2017(2) 228 083 15 38 117 5  04% -152[265-039) Study or Subarou Mean _SD Total Mean SD Total I, m, 95% CI

Ramezani 2017(3) 243 108 15 38 147 5 Q4% 167 [243,-041) 2.11.1 Metabolically healthy obesity

Salus(2) 2022 208 037 14 2B 037 14 18% -055(082,-028 — Boer 2014i1) 247 024 17 248 055 7 36% 0010043 041)

Savaye 2007 252 0892 75 252 0.68 44 18%  0.00(0.29 0329 - EDEVZZD;;SZ) ;:i E;g ;S ;;? Duﬁg B; ;;; 3?;{{' g;s?;}

Savoye 2011 254 075 75 253 065 44 1.8% 0010025027 avis 8 8 & - N F0.38, - 1

Saygin 2011 24 037 20 251 028 19  20% -011(032010 T Faria 202001y 185 048 24 207 05 13 44%  -022[0.56012 - 1

Se0 2012 27 2 10 234 123 10 03% 036[1.10,1.82] B — Faria 2020(2) 203 05 26 207 05 13 44%  -0.04[0.37,0249 N

Se0 2018 260 064 26 28 0.58 44 18%  -0.21 (051,009 — HarderLauridsen 2014 23 075 14 26 025 14 37%  -0.30(071,041) E——

Shalitin 2008 255 067 55 253 073 55 19% 002024028 Hongling 2012 28 07 30 2B 1 30 35% 0.00 [0.44, 0.44]

Tas 2023 237 055 31 241 055 6 13% -0.04[052 044 — T Kim 2007 254 074 14 306 085 12 3d%  -042[1.04,020 N

Vasconcellos 2016 261 033 10 303 082 10 13% 0420097043 Ehalilin 2006 255 067 55 253 07 65 50%  D.02[0.24,02% 1

Wen 2008 221 047 24 328 087 13  12% -1.08}158,-057] - évt;;gf?:l; @ 27 049 2;5 28 07 2;; 32732% 75‘:5[[732715‘5325}

Wong 2008 27 08 12 28 07 12 1.0%  -DA0[075 054 —T ubtotal (95% 2% -0.10[-0.21, 0. >

Kinhui 2016 221 0BT 14 288 075 14 12%  -0.47[0.98 004 — Heterogeneity: Tau® = 0.00; Chi== 4.03, df=8 (P = 0.861); F= 0%

Zehsaz 2016 167 025 16 224 049 16 24% -0.37 [052,-022 - Testfor overall effect 2= 1.64 (P = 0.10)

Subtotal (95% CI) 1269 963 79.6% -0.37[0.46,-0.28] L i .

Heterogeneity: Tau= 0.07; Chi*= 233,68, df= 52 (P = 0.00001); F=78% 2.11.2 Metabolically unhealthy ohesity

Testfor overall effect: 2= £.00 (P = 0.00001) Bezena 2023 245 041 20 282 062 2 45% -0.37 [0.69,-0.08) —_—
FapourLambert2008 272 076 22 269 055 22 39%  0.03(0.36,047 T

Total (95% CI) 1591 1191 1000% -0.33[-0.41,-0.24] L Kelishaeii 2008 31 036 45 316 033 47 61%  -0.06 (020, 0.08] —T

Heterogeneity: Tau?= 0.08; Ch*= 313.44, df= 65 (P < 0.00001); F=79% . B 1 Kedly 2004 236 076 10 232 073 10 22%  0.04[DE&7, 069

Testfor overall effect: 2= 7.68 (P < 0,00001) . . . Lee 201001y 273 042 20 263 061 9 35%  010H0.34,054 e e—

Testfor suberoun difirences: ChF= 2.82. df=1 (P = 0.09). F= 64.5% Favours [xperimental) Favours [contel Lee 3010(2) 268 071 16 283 OB B 29% (005048 058 R E—
Luo 2013(1) 193 046 43 254 033 34 58% -0.61[0.79,-0.43) E—
Luo 20132y 107 038 52 263 03 38 60% -0.65H081,-0.41) I
tachado 2022 215 06 20 213 056 15 39%  0.02F0.37,0.41]
Meng 2022(1) 19 03 12 23 08 6 35% -0.30(073,013 EE—
heng 2022(2) 2 02 M I o087 38% 0200059, 044 -1
turphy 2009 274 072 23 274 043 12 40%  0.00F0.38,0.38) —
Savaye 2007 252 082 75 252 068 44 48%  0.00F0.29,0.29) e m—
Savaye 2011 254 075 75 263 065 44 5% 0.01H0.25,027) — 1
Vascontellos 2016 261 033 10 303 082 10 28% -04200097,043) T
Subtotal (95% CI) 454 328 62.8% -0.18[0.35,-0.01] -
Heterogeneity: Tau® = 0.08; Chi*= 69.62, df=14 (P < 0.00001); F= 80%
Testfor averall effect 2= 2.06 (P = 0.04)
Total (95% CI) 751 576 100.0% -0.16[-0.28,-0.04] ->
Heterogeneity: Tau® = 0.06; Chi*= BLA3, tf= 24 (P < 0.00001); F= 70% 5 o s H

Testfor overall effect. Z= 2.56 (P = 0.01)
Testior subaroun diferences: ChF=0.61.df= 1 (P=0.43). F= 0%

Favours [experimental] Favours [controf]
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Figure S15. Forest plots of subgroup analyses for FPG in children and adolescents with overweight or obesity
Figure S15.1. Forest plot of subgroup analyses by type of exercise  Figure S15.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV Random, 95% CI 1V, Random, 95% CI Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Randor, 95% C1
2.1.1 Rerobic exercise 2.2.1 Moderate-to-low intensity
Abassi 2020(1) 488 04 8 83 031 4 10% 033067003 Abassi 2020(1) 488 04 8 52 031 4 10% -032F067,009
Bezena 2023 47 031 20 464 038 21 12%  0.06[0.15,0.28) Bharath 2018 43 088 20 54 044 20 0.0%  -1.1011.54,-0.66)
Boer 2014(2) 472 028 15 472 023 7 12%  0.00F0.22,023 Boer 2014(2) 472 028 16 472 023 7 12%  000F0.22,022)
Bowen 2010 479 038 23 464 041 18 12%  015[0.10,040] Bowen 2010 479 038 22 464 041 18 12%  015F0.10,0.40)
Carrel 2005 483 028 27 516 038 23 1.3% -03300.52,-0.14] Carrel 2005 483 038 27 516 039 23 13% -033F0.52,-014] —
Dais 2020 550 048 80 G561 06 85  1.3% -0.02F018,014] Davis 2020 550 048 80 561 06 85  1.3% -0.02-0.18,0.14)
DeBar 2012 463 045 74 450 049 42 13%  0.04F0.14,023 DeBar 2012 463 046 74 459 049 42 13%  0.04F0.14,022) T
Dias 2018(2) 519 037 22 508 039 9 1%  0.41[0.19,041] Dias 2018(2) 519 037 22 508 039 9 1%  011F0.19,041]
Gharbanian 2013 542 052 15 534 053 15 1.0%  0.08[0.30,046] Faria 202001) 465 038 24 471 039 13 14% 006 F0.32,0.20] —
Gulijianati 2022 483 038 47 546 041 4B 1.3% -06310.79,-047] FapourLambert2008 485 0.26 22 478 031 22 13%  016(0.01,033 —
Gua 2015 482 04 23 506 058 12 1.0% 014051023 Gharbanian 2013 542 052 15 534 083 15 1.0%  0.08 F0.30,0.48)
Jiaten 2017 611 062 78 7.82 084 78 12% -1.71[1.94,-148] — Gua 2015 492 04 23 506 059 12 1.0% -014 051,023 —T
Jianjun 2012 378 079 20 562 074 15 08% -1.84[2.35-133 Harder-Lauridsen 2014 45 016 14 44 04 14 12%  04040.13,033) T
Jun 2006(1) 392 045 33 418 046 31 12%  -0.26[0.45,-0.04] Jiaten 2017 611 062 78 7.82 084 78 1.2% -1.7101.94,-1.48) -
Jun 2006(2) 397 027 3§ 403 037 32 1.3% -0.0610.22,010] Jianjun 2012 378 079 20 562 074 15 08% 184 F2.35,-1.33)
Kelishadi 2008 451 045 45 45 044 47 13% 001 FDAT,048] Jun 2006(1) 392 045 33 418 046 31 12% -0.26 F0.46,-0.04] —
Kelly 2004 466 025 10 48 047 10 1.0% -014}0.47,019] Jun 2006(2) 397 037 35 403 037 32 13% 006 F0.22,040]
Kirn 2007 472 033 14 472 037 12 1% 0.00F0.27,027] Kelishaci 2008 451 046 45 45 044 47 13%  0010.17,019)
Kim 2020 482 012 24 533 045 34 14% -D40[0.46,-033] Kelly 2004 466 025 10 48 047 1D 1.0%  -014F0.47,0.8) -
Lee 2010(2) 495 033 18 611 061 8 1.0% -016F0.63,021] Kelly 2019 536 029 13 523 029 13 12%  01300.09,0.35) T
Lee 2012¢1) 531 022 16 837 037 5 1%  -0.06H0.32,030] Kirm 2007 472 033 14 472 037 12 1% 000F0.27,027) —
Lee 2013(1) 504 061 14 547 021 4 10% -0.43}0.81,-0.04] Kim 2020 482 012 24 532 045 4 14% -040F0.46,-0.32
Lidan 2012 418 072 30 478 1.01 30 09% -060F1.04,-0.16] Kim 2022 5082 13 445 024 13 08%  0.55(0.08,1.01]
Lira 2017¢1) 454 053 26 44 03 1B 132%  014}0.11,0.39) Lee 201001y 456 049 20 511 051 9 0.9% -0.56F0.96,-0.16]
Lira 2017(2) 463 053 26 44 03 17 12%  0.2310.02,045 Lee 2010(2) 495 033 16 501 051 9 1.0% -0.16F0.53,021]
Liu 2018 432 03 30 471 038 20 12% -0.35F0.56,-0.18] Lee 2013{1) 531 032 15 537 037 5 14%  -0.06F0.32,030]
Luo 2013¢1) 376 071 43 408 06 34 11% -0.32}0.61,-0.03 Lee 20131y 504 061 14 547 0 4 10% -04300.81,-0.08)
Luo 20132 419 072 52 425 063 38 11% -0.0610.34,0.27 Lidan 2012 418 072 30 478 101 30 0.9% -0.60F1.04,-0.8)
Machado 2023 506 029 20 539 051 15 14% -0.33}0.63,-0.04] Lirma 2020 458 034 198 471 038 100 1.4% -0.1300.22,-0.04]
Meng 2022(2) 49 04 11 54 04 7 1.0% -050[0.88,-043 Lira 2017(2) 463 053 25 44 03 17 12%  0.23F0.02,048)
Murphy 2008 507 024 23 508 046 12 1.3% 001 F0.14,043) Liu 201% 432 03 30 471 038 20 1.2% -039-0.56,-0.9)
Park 2007 477 052 19 528 063 21 10% 0.5 [0.87,-0.14] Luo 201301y 376 071 43 408 06 34 1% -0320081,-0.03]
Racil(1) 2016(2) 47 02 16 46 04 7 14%  040[021,0.41] Luo 2013(2) 419 072 52 435 063 38 1% -0.060.34,022
Racil 2013(2) 44 034 11 46 032 B 1.0% -020[053,0.13 Machado 2023 506 039 20 539 051 15 14% -033F062,-0.04]
Racil 2024(2) 405 04 12 43 04 B 0.9% -0.25F0.84,014] MWeng 2022(2) 49 04 1 54 04 T 10% -0.501088,-0.12)
Ramezani 20171y 489 D61 16 586 082 5 04% 007 F1.83,-0.41] Wohammadi 2019 43 029 10 457 037 10 14% -0.27 [0.56,0.02)
Savaye 2007 492 036 75 49 048 44 13%  0.02[0.14,0.18 Murphy 2009 507 024 23 508 046 12 1.3% -0.010.14,042
Savaye 2011 497 027 75 488 03 44 13%  0.09}0.02,0.20] Park 2007 477 052 19 538 083 21 1.0% -051F0.87,-015)
Seo 2012 466 077 10 475 068 10 06% -0.090.73,0.59 Racil(1) 2016(2) 47 02 16 4B 04 7 1A% 0100021041
Staiano 2017 495 176 20 574 178 18 0.3% -07911.92,034] Racil 2013(2) 44 038 1 4B 032 6 1.0% 020053013 T
Staiano 2018 501 03 22 485 025 23 13%  0.06H010,033 Ratil 2024(2) 405 04 12 43 04 B 09% -0.25F064,094) —T
Tjonna 2008 49 031 20 5033 22 12% -010[0.29,0.09] Ramezani 2017(1) 489 061 15 506 082 5 04% -0.97F183,-011] R —
Tsang 2009 515 048 11 483 039 8 09% 03200707 Ramezani 2017(2) 526 077 16 586 082 5 04% -060F1.50,0.30] —
Wiioo 2004 44 06 41 43 06 41 12%  010[0.16,0.36 Ramezani 2017(3) 506 0.63 15 586 082 5 04% -0.80F1.670.07] — 1
Xianbo 2011 48 04 25 46 04 17 1.2%  020[0.05,049 Sen 2012 466 077 10 475 088 10 06%  -0.09F0.73,058) — T
Xishao 2008 418 072 34 478 101 33 0.8% -0A0F1.0Z-018] Shalbi 2006 521 035 11 509 035 10 1%  012F0.18,042)
Xishao 2010 418 072 100 478 1.01 100 12% -0.60[0.84,-0.36] Shalitin 2009 449 04 55 455 045 55 1.3% -0.080.22,0.10]
YU 2020 46 05 99 51 04 72 13% -050[0.64,-0.36 Son 2017 482 062 20 523 067 20 1.0% -040F077,-0.03) —]|
Zhaogang 2021 403 028 49 435 054 49 13% -0.23[0.36,-0.0] Staian 2017 495 176 20 574 178 18 0.3% -0.79}1.82,0.34] —
Subtotal (95% CI) 1581 1264 536% -0.21[.0.31,-0.11] Staiano 2018 501 03 22 485 025 23 13%  006[010,027) T
Heterogeneity: Tau?= 0.10; Chi*= 455.76, df= 48 (P < 0.00001); 1°= 89% Tsang 2008 515 048 11 483 039 8 0.8%  03200.07,071 —
Test for overall effect Z= 4.19 (P <0.0001) Wien 2008 397 031 24 523 068 13 09% -1.26F1.66,-0 e
Wong 2018 43 077 15 54 039 15 09% -1.101.54,-0.66]
2.1.2 Anaerobic exercise oo 2004 44 06 41 43 06 41 12% 010016, 0.36] T
Ahassi 2020(2) 5038 8 5202 4 10% -020[0.54,0.44 Xianbo 2011 48 04 35 4B 04 17 12% 020005 0.45 —
Boer 2014(1) 472 038 17 473 023 7 12%  0.00FD.25034) Xishao 2009 418 072 34 478 101 33 09% -060F1.02
Dias 2018(1) 513 037 19 508 038 8 1%  0.050.27,037] xishao 2010 418 072 100 478 101 100 12% -0.60 F0.84,-0.38]
Ke 2024 52 04 10 56 06 10 09% -0.40[0.850.05 2020 46 05 99 51 04 72 13% -0.50[0.64,-0.36] -
Meng 20331 47 03 12 54 04 B 1.0% -070[1.05,-0.34] Zehsaz 2016 48 05 16 48 05 16 1.0%  0.0040.35 035 -
Pena 2022 549 048 79 588 137 38 0.0% -0.3910.84,0.09 Zhaogang 2021 403 028 48 425 054 48 13% g —
Racil(1) 2016(1) 46 04 17 48 04 T 10%  000[0.350.38 Subtotal (95% CI) 1823 1424 63 +
Rail(2) 2016(1) 46 04 23 48 04 8  11%  -0.20F0.51,0.11] Heterageneity: Tau®= 0.10; Chi®= 501.04, df = 59 (P < 0.00001); 1*= 88%
Ratil(2) 2016(2) 41 04 26 48 04 10 1A% -070[0.99,-0.41] Test for overall effect 7= 5.14 (P < 0.00001)
Racil 2013(1) 45 047 1 46 032 B 1.0% -040[-0.45,0.28)
Racil 2024(1) 435 04 12 43 04 5 08%  005H0.37,047] 2.2.2 High intensity
Balus(2) 2022 A11 037 14 818 037 14 1% -0.08H0.35018] Abassi 2020(2) 5039 8 5202 4 10% -020(054,0.14] T
Tas 2023 509 049 31 505 049 B 0.9%  0.04}0.38,047] Benson 2008 52 04 32 5 05 35 12% 0204002042 —
Wasconcellos 2016 51 036 10 533 046 10 1.0% -013[0.45,0.23 Bezera 2023 47 034 20 464 032 1 12%  0.06[016,0.28)
Subtotal (95% CI) 289 140 14.0%  -0.19]-0.33,-0.05] Boer 2014(1) 472 039 17 472 023 7 12%  0.00F0.25 025
Heterageneity: Tau?= 0.04; Chi*= 20,80, df=13 {P = 0.005); F= 56% Daris(1) 2009 491 048 17 507 036 21 1% -0160.44,012 -
Testfor averall effect Z= 2.73 (P = 0.006) DAVIS(3) 2009(1) 468 037 8 501 033 5 1% -043F0.74,-01 —
DAVIS(Z) 2009(2) 182 034 16 611 022 5 1.2% -020}0.55,-0.03) -
213 Resistance exercise Dias 2018(1) 513 037 18 508 038 B 1%  005F0.27,037) T
Benson 2008 52 04 32 5 05 35 13%  0320[003,043 T Duft 2020 456 041 18 475 047 19 11%  -0.20 048,008 T
Davis(1) 2009 491 048 17 507 038 1% -01610.44,013 Faria 2020(2) 47 038 26 471 039 13 12%  -0.01[0.27,0.24) —
DAVIS(2) 2008(1) 4.68 0.37 9 511 022 5 1% -043F074.-012] Gulijianati 2022 483 036 47 546 041 46 13% -063}079,-047) -
Kelly 2018 536 028 13 623 029 13 12%  013}0.08,03§] Haongling 2012 41 08 30 42 04 30 11% -010F042,022) 1
Lee 2012(2) 527 023 16 537 027 B 1.2% -010F0.34,014] Ke 2024 52 04 10 5B 06 10 09%  -0.40 [0.85,0.05 —
Lee 2013(2) 526 0B 14 547 0.2 4 10%  -021}058,017] Lee 2012(2) 527 023 16 537 027 6 12% -0.10(0.34,0.14] -
Ramezani 2017(2) 526 077 16 586 082 5 04% -060F1.50,030] — Lee 2013(2) 526 05 14 547 031 4 10% -021}0.59,017]
Shaibi 2006 521 035 11 508 035 10 1% 01210.18,043 I Lira 2017¢1y 454 053 26 44 03 16 12%  014F0.11,039)
Subtotal (95% Cl) 127 83% -0.06[-0.23 0.101 < Lopes 2016 452 034 1T 488 031 16 12% -0.36[0.58,-0.14] —
Heterageneity: Tau®= 0.03; Ghi*=17.32, =7 (P = 0.02); MeCarmack 2014 438 018 10 424 027 8 12% 014008, 0.3 T
Testfor overall effect: Z= 0.74 (P = 0.46) Meng 2022(1) 47 03 12 54 04 6 1.0% -0.701.06,-0.34] —
Migueles 2023 466 045 46 405 045 42 13%  0.010.18,0.20)
2.1.4 Combined aerobic and resistance exercise Pena 2022 549 049 79 588 137 38 0.0%  -0.39 [0.84,0.08]
Bharath 2018 43 089 20 54 D44 20 09% -110[1.54,-0.66] —_— Rail(1) 2016¢1) 46 04 17 4B 04 7 10% 0000035 035 —
DAVIS(Z) 2009(2) 482 034 15 511 0.22 5 12% -029[F0.55,-0.03] Racil(2) 2016(1) 46 04 23 48 04 8 11% -020}051,011] el
Duft 2020 455 041 18 475 047 19 1% -0.20}0.48,008) Racil(2) 2016(2) 41 04 26 48 04 10 1A% -0701099,-0.41) —
Faria 202001) 465 038 24 471 038 13 11%  -006[0.32,020] Racil 2013(1) 45 047 11 48 032 6 1.0% -0.10(-048,028) 1
Faria 2020(2) 47 038 26 471 038 13 12% -0.01[0.27,0.29] Ratil 2024(1) 435 04 12 43 04 5 09% 0.05 [-0.37, 0.47] i
FapourLambert2009 495 026 22 479 031 22 1.3%  016[0.01,0.33 — Salus(2) 2022 511 037 14 519 037 14 11% -008}0.35 019 —_r
HarderLauridsen 2014 4.5 096 14 44 04 14 12%  040[0.13,0.33) T Savoye 2007 492 036 76 49 048 44 1.3%  Q.02[0.14,0.8) -
Honaling 2012 41 08 30 43 04 30 1%  -010}042,033] Savoye 2011 4487 027 75 488 03 44 13% 0000002020 T
Kim 2022 S 082 13 445 024 13 08% 0.5510.08,1.011 - Tas 2023 509 043 31 505 048 6 09% 004039 047] -
Lee 2010¢1) 455 048 20 511 051 8 08% -056[0.86-0.16] I Tjonna 2008 49 031 20 5033 22 1.2%  -0.10[0.29, 0.09]
Lima 2020 458 0334 108 471 038 100 14% -013[022,-004 - vasconcellos 2016 61 036 10 6523 046 10 1.0% -0.13[0.48 023
Lopes 2016 452 034 17 488 031 16 1.2% -0.I6[0.56,-0.14] —_ Wong 2008 47 04 12 48 08 12 08%  -0ADLOBT, 0.41]
MeCormack 2014 438 018 10 424 037 8 12%  0.14}0.08,036] Zehsaz 2017 48 05 16 48 05 16 1.0%  0.00[0.35 0.35
Migueles 2023 466 045 48 465 045 42 1.3%  0.0110.18,020] Subtotal (95% CT) 830 565 37.0% -0.13[-0.22,-0.05]
Wohammadi 2018 43 028 10 457 037 10 1A% -027F0.56,0.02 ] Heterogeneity: Tau®= 0.05; Chif = 123.81, df = 33 (P < 0.00001); 7= 73%
Ramezani 2017(3) 506 063 16 506 082 5 04% -0.080F1.67,007] —_— Testor overall effect 7= 2 87 (F = 0.003)
Shalltin 2009 449 04 55 455 045 55 1.3%  -0.06[0.22,010] =
Son 2017 482 052 20 5322 0.67 30 1.0% -040[0.77,-0.03] - Total (95% CI) 2653 1989 100. -0.20 [-0.26, -0.13] 4+
xen Zggga 349; 0031 3; 5422 Unﬁg 112'3 g g: 40215017[105551- g gf} Heterageneity: Tau®= 0.08; Chi*= 637.17, df = 93 (P < 0.00001); F= 85% 5] 5 1 1
ong A0 ED.61, * Testfor averall effect Z=5.81 (F < 0.00001 . . o
wong 2018 43 077 15 54 038 15 08% -110F1.54,066] e Toctfor cupatoun iraneas: GhP— 271 01=1 (= 0101 7= 531% Favours [expenimental Favours [contiol
Zehsaz 2016 48 05 16 48 05 16 1.0%  0.00[0.350.35 —r
Zehsaz 2017 48 05 16 48 05 16 10%  000[0.350.35 —
Subtotal (95% CI) 656 486 24.2% 0.21[-0.34,-0.08] *
Heterogeneity: Tau= 0.07; Chi*=110.47, df= 23 (P < 0.00001); I*= 2%
Test for averall effect Z= 3.26 (P = 0.001)
Total (95% CI) 2653 1989 100.0% -0.20 [-0.26,-0.13] +
Heterageneity: Tau?= 0.0, ChP*= §37.17, df= 83 (P < 0.00001); = 85% * o] T 3

Testfor overall effect 7= 681 (P = 0.00001)

Testfor suboroun diferences: Chif= 2.58 df= 3 (P = 046) F=0% Favours [experimentall Favours [conirel
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Experimental
o Mean _SD
ites per session

Control
Mean _SD_Total Weil

Boer 2014(1) 472 039 17 472 023 7 2%
Boer 2014(2) 472 028 15 472 023 7 2%
Carrel 2005 483 028 37 516 039 23 3%
Davis 2020 559 048 80 561 06 85 3%
DeBar 2012 463 046 T4 450 049 42 3%

513 037 19 508 0.39 8
519 037 33 508 0.39 9
47 039 26 471 039 13
642 0482 15 634 062 1§
483 036 47 548 0.41 46

Dias 2018(1)
Dias 2018(2)
Faria 20202)
Ghorhanian 2013
Gulijianati 2022

Kelishadi 2008 4451 046 45 45 044 47 3%
Kelty 2004

Kim 2007 472 033 14 472 037 12 1%
Lima 2020 458 034 188 471 03& 100 4%
Lira 2017(1) 454 053 2B 44 03 16 2%
Meng 2022(1) 47 03 12 54 04 [ 0%
Meng 2022(2) 49 04 11 54 04 7 0%
Murphy 2009 §07 024 23 608 016 12 3%
Park 2007 477 052 19 528 063 21 0%

Racilily 2016¢1)
Racilily 2016(2) 47 02 16 46 04 7
Racili2) 2016¢1) 45 04 33 48 04
Racili2) 2016(2) 41 04 B/ 48 04 1
Racil 2013(1) 45 047 11 46 032

1
1
1
1
1
1
1
1
1
1
1
466 029 10 48 047 10 1.0%

1
1
1
1
1
1
1
46 04 1T 4B 04 7
1

1

1

1

Racil 2013(2) 44 032 11 4B 032 1.0%
Racil 2024{1) 435 04 12 43 04 0.9%
Racil 2024(2) 405 04 12 43 04 0.9%
Salus(2) 2022 511 037 14 518 0.37 14 14%
Staiano 2018 501 03 23 485 035 23 1.3%
Tas 2023 509 049 31505 049 B 09%

Tionna 2009 49 0.1 20 603 22 1.2%
Zhaogang 2021 403 028 49 4256 054 43 1.3%
Subtotal (95% CI) 974 656 35.9%
Heterogeneity. Tau®= 0.03; Chi= 110.41, df= 31 (P < 0.00001), F= 72%
Testforoverall effect 2= 3.12 (P = 0.002)

2.3.2 =50 minutes per session

Apassi 2020(1) 488 04 8 52 021 4 1.0%
Apassi 2020(2) § 039 8 52 071 4 1.0%
Benson 2008 52 04 32 5 05 35 12%
Bezerra 2023 47 031 20 489 038 21 13%

Bharath 2018
Bowen 2010 1
Dawist1) 2009 491 048 17 507 036 21 1
DAVIS(2) 2009(1) 468 037 9 511 0.22 5 1
DAVIS(2) 2009(2) 482 034 15 511 032 5 1
Duft 2020 455 041 18 475 047 19 1
Faria 2020{1) 465 038 24 471 039 13 14%

1

1

1

1

1

43 089 20 54 044 20 09%
479 038 22 464 041 18

Farpour-Lambert 2009 495 026 33 479 0.3 22 3%
Guo 2015 482 04 33 506 059 12 0%
Harder-Lauridsen 2014 45 016 14 44 04 14 2%
Hongling 2012 41 08 0 42 04 30 1%
Jiafen 2017 611 0.82 T8 .82 084 7B 2%

Jianjun 2012 378 079 20 562 074 16 08%
Jun 2006¢1) 392 045 33 418 046 3 1.2%
Jun 2006¢2) 397 027 3 403 037 32 1.3%

Ke 2024 62 04 10 58 06 10 098%

Kelly 2018 538 028 13 823 0289 13 12%
Kim 2020 482 012 24 522 015 24 1.4%
Kim 2022 5 082 13 445 024 13 08%

Lee 2010(1) 455 040 20 511 051 9 09%

Lee 2010(2) 485 033 1B 511 051 9 1.0%
Lee 2012(1) 531 022 1§ 537 027 5 11%
Lee 2012(2) 527 023 16 537 027 6 12%
Lee 2013(1) 504 061 14 547 0.21 4 10%
Lee 2013(2) 526 06 14 547 0.21 4 10%

Litan 2012 418 072 30 478 1.01 30 09%
Lira 2017(2) 463 053 25 44 03 17 13%
Liu2018 432 03 30 471 039 20 13%
Lopes 2018 452 034 17 488 0.3 16 1.3%
Luo 2013¢1) 376 071 43 408 06 34 11%
Lua 2013(2) 419 072 52 4325 063 38 11%
Machado 3022 506 029 30 539 051 15 14%

McCormack 2014
Migueles 2023
Mohammadi 2019
Pena 2022
Ramezani 2017(1)
Ramezani 2017(2)
Ramezani 2017(3)
Savoye 2007
Savoye 2011

438 018 10 424 027 8 1.2%
466 045 46 465 045 42 1.3%

43 028 10 457 037 10 14%
549 049 9588 137 3@ 00%
420 081 15 6.86 082 i 04%
5626 077 15 6.86 082 i 04%
506 083 16 588 082 5 04%

487 027 TE 488 03 44 13%

Seo 2012 466 077 10 475 068 10 0.6%
Shaibi 2008 521 035 11 609 035 10 11%
Shalitin 2008 149 D4 55 455 045 85 1.3%
Son 2017 482 052 220 522 067 20 1.0%
Staiana 2017 485 176 220 574 178 18 0.3%
Tsang 2009 515 048 11 483 0.39 8 09%
vasconcellos 2016 51 036 10 523 046 10 1.0%
Wien 2008 387 031 24 523 069 13 09%
Wong 2008 47 04 13 48 08 12 08%
Wong 2018 43 077 15 54 039 15 09%
Woo 2004 44 06 41 43 06 41 13%
Mianbo 2011 48 04 35 4B 04 17 13%
Mishao 2009 418 072 34 478 101 33 09%
Hishao 2010 418 072 100 478 101 100 1.2%
Yu 2020 48 05 83 51 04 T2 1.3%
Zehsaz 2016 48 0§ 16 48 048 18  1.0%
Zehsaz 2017 48 0§ 16 48 048 18  1.0%
Subtotal (95% CI) 1679 1333 64.1%

Heterogeneity. Tau®= 012, Chif = 518,24, df= 61 (P < 0.00001), F = 88%
Testforoverall effect: 7= 502 (P = 0.00001)

Total (95% CI) 2653 1989 100.0%
Heterogeneily: Tau? = 0.08; Chi*= B37.17, df= 93 (P < 0.00001); F= 85%
Test for overall effect Z= 5.81 (P <0.00001)

Testfor subaroun diferences: ChF= 3.57.dr=1 (P = 0.06). F= 72.0%

Mean Difference
IV, Rands

95%

0.00(0.25,0.26]
0.00(0.22,0.22]
-0.33F0.52,-014]
-0.02 F0.16,0.4]
0.04-0.14,0.2]
0.05[-0.27,0.37]
0.1 019, 0.41]
-0.01 £0.27,0.25]
0.0% -0.30, 0.45]
-0.63 F0.79,-0.47]
0.01 017,018
-0.1410.47,0.19]
0.00-0.27,0.27]
-0.1340.22,-0.04]
014 (011,038
-0.70(1.06,-0.34]
-0.5010.88,-0.12]
-0.01(0.14,0.12]
-0.51 F0.87,-015]
0.00(0.35,0.35]
010021, 0.41]
-0.20 F0.51,041]
-0.70£0.99, -0.41]
-0.10£0.48,0.26]
-0.30 F0.53,013]
0.05-0.37,0.47]
-0.35 F0.64,0.4]
-0.08 }0.35,0.19]
0.0 010, 0.23]
0.0410.39,0.47]
-0.100.29,0.09]
-0.22 10.39,-0.06]
-0.12[-0.20,-0.05]

-0.32 067, 0.03]
-0.20(0.54,0.14]
0.2040.02,0.42]
0.06 [-0.16, 0.28]
110 F1.54,-066]
0.15 010, 0.40]
016 F0.44,043]
043£0.74,-043]
-0.29 £0.55,-0.03]
-0.20 F0.48, 0.08]
-0.06 [0.32,0.20]
0.16[0.01,0.33]
014 F0.51,023]
0.10(0.13,0.33]
-0.10(0.42,0.23]
171 F1.94,-1.48]
184 12.35,-1.33]
-0.26 F0.48,-0.04]
-0.06(0.22,0.10]
-0.40F0.85,0.05]
0.13[0.0,0.35
-0.40(0.48,-0.32]

0.55(0.08,1.01]
-0.56 (-0.96,-0.16]
-0.160.53,0.21]
-0.06 £0.32,0.20]
010 £0.34,0.4]
-0.43F0.81,-0.05]
-0.21 }0.59,047]
-0.60 F1.04,-06]
0.2310.02,0.48]
-0.39 }0.59,-019]
-0.36 [0.56,-0.14]
-0.32 F051,-0.03]
-0.06 F0.34,0.23]
-0.33 F0.62,-0.04]
014 -0.08,0.36]
0.01 £0.18,0.20]
-0.37 F0.56,0.02]
-0.39 [-0.84, 0.06]
-0.97 F1.83,-011]
-0.6011.50,0.30]
-0.80 .67, 0.07]
0.02(0.14,0.18]
0.08(0.02,0.20]
-0.09(0.73, 0.55]
012[0.18,0.42]
-0.06 £0.22,040]
-0.40£0.77,-0.03]
-0.7911.92,034]
0.32-0.07,0.71]
013 10.49,023]
-1.26 1.66,-0.86]
010 F0E1,0.41]
110 F1.54,-068]
010016, 0.35]
0.20[-0.05, 0.45]
-0.60 F1.02,-018]
-0.60 F0.84,-0.36]
-0.50 F0.64,-0.36]
0.00 (035,038
0.00[-0.35, 0.35]
0.24[-0.34,-0.15]

-0.20[-0.26, -0.13]

Mean Difference
IV, Random, 95% CI

(]

-2
Favours [

-1 1
perimental] Favours [control]

Figure S15.3. Forest plot of subgroup analyses by duration per session
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Figure S15.4. Forest plot of subgroup analyses by exercise

frequency

Experimental Control
Study or Subaroup Mean _SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random. 95% C1

2.4.1 <3 sessions per week

Benson 2008 52 04 32 5 05 35 132%
Boer 2014(1) 472 033 17 472 0.23 To13%
Boer 2014(2) 472 028 15 472 0.23 7Fo13%
Carrel 2005 4.83 028 27 516 038 23 1.3%
Davis(1) 2008 481 048 17 507 0.36 21 11%
DAVIS(2) 2009(1) 468 0.37 9 511 022 5 11%
DAVIS(2) 2009(2) 482 034 15 511 0.22 5 12%
Faria 2020(1) 485 038 24 471 038 13 14%
Faria 2020(2) 47 038 28 471 0.39 13 1.2%
Harder-Lauridsen 2014 45 DIB 14 44 04 14 12%
Hangling 2012 41 08 30 42 04 30 1%
Kelly 2019 536 029 13 523 028 13 13%
Lima 2020 458 034 108 471 038 100 1.4%
Machadn 2022 508 028 20 539 051 15 11%
Pena 2022 549 049 79 588 1.37 38 09%
Sawaye 2007 482 036 75 49 048 44 13%
Savoye 2011 487 027 75 488 03 44 13%
Shaibi 2006 521 035 11 608 035 10 11%
Tjonna 2009 48 031 20 5033 22 132%
Waong 2008 47 04 12 48 08 12 08%
Woo 2004 44 0B 41 43 068 41 12%
Zehsaz 2018 48 05 16 48 08 16 1.0%
Zehsaz 2017 48 05 16 48 05 16 1.0%
Subtotal (95% CI) 802 544 26.2%

Heterogeneity: Tau®= 0.01; ChF= 47.02, df= 22 (P = 0.001); F=53%
Testfor overall effect: Z=1.60 (F=0.11}

2.4.2 =3 sessions per week

Abassi 202001) 488 04 8 52 021 4 10%
Abassi 202002} § 038 8 52 01 4 1.0%
Bezerra 2023 47 034 20 464 038 21 1.2%
Bharath 2018 43 088 20 54 044 20 08%
Bowen 2010 479 038 22 464 041 18 13%
Davis 2020 559 048 90 561 0B 85  1.3%
DeBar 2012 4.63 048 74 450 048 4z 1.3%
Dias 2018(1) 513 037 18 508 033 8 11%
Dias 2018(2) 519 037 22 508 0.38 9 11%
Duft 2020 455 041 18 475 047 19 11%
Farpour-Lambert 2009 485 026 22 479 0. 22 13%
Ghorbanian 2013 542 062 16 634 063 16 1.0%
Guljjianati 2022 483 036 47 546 041 46 1.3%
Guo 2015 482 04 23 506 053 12 1.0%
Jiafen 2017 611 062 78 782 0.84 78 1.3%
Jianjun 2012 378 079 20 5682 0.74 15 0.8%
Jun 2008(1) 382 045 33 418 048 31 12%
Jun 2006(2) 397 027 35 403 037 32 13%
Ke 3024 53 04 10 56 068 10 08%
Kelighadi 2008 461 048 45 45 0.44 47 1.3%
Kelly 2004 466 025 10 48 047 10 1.0%
Kim 2007 472 033 14 472 037 12 11%
Kim 2020 482 042 24 522 045 24 1.4%
Kim 2022 R 13 445 0.24 13 08%
Lee 2010(1) 455 049 20 511 08 8 09%
Lee 2010(2) 485 033 16 511 051 9 1.0%
Lee 2012(1) 531 022 15 537 0.27 5 11%
Lee 2012(2) 527 023 16 537 0.27 6 1.32%
Lee 2013(1) 504 081 14 547 0.1 4 1.0%
Lee 2013(2) 526 06 14 547 0N 4 10%
Littan 2012 418 072 30 478 1.01 30 09%
Lira 2017(1) 454 053 26 44 03 16 13%
Lira 2017(2) 483 053 25 44 0.3 17 12%
Liuz2018 432 03 30 471 038 200 12%
Lopes 2016 452 034 17 488 031 16 13%
Lua 2013(1) 376 071 43 408 06 34 11%
Lua 2013(2) 418 072 52 425 063 38 11%
McCormack 2014 438 018 10 424 027 8 1.2%
Meng 2022(1) 47 03 12 54 04 6 1.0%
Meng 2022(2) 43 04 11 54 04 7o10%
Migueles 2033 486 045 48 465 045 42 13%
Mohammadi 2019 43 029 10 467 0.37 10 11%
Murphy 2008 507 024 23 508 016 12 13%
Park 2007 477 052 19 528 063 21 1.0%
Racil{1) 2016(1) 46 04 17 46 04 7o10%
Racil{} 2016(2) 47 02 18 48 04 7%
ReaciliZ) 2016(1) 46 04 23 48 04 8 11%
Racil(2) 2018(2) 41 04 26 48 04 10 11%
Racil 2013(1) 45 047 11 46 032 6 1.0%
Racil 2013(2) 44 034 11 45 032 6 1.0%
Racil 2024(1) 435 04 12 43 04 i 09%
Racil 2024(2) 405 04 12 43 04 B 08%
Rarnezani 2017(1) 489 0BT 15 586 0.92 5 04%
Ramezani 2017(2) 526 077 15 586 0.92 5 04%
Ramezani 2017(3) 506 083 15 586 092 5 04%
Salus(2) 2022 511 037 14 518 037 14 11%
5802012 468 0FF 10 475 0.68 10  06%
Shalitin 2009 443 04 55 455 045 55 1.3%
Son 2017 482 052 20 522 067 20 1.0%
Staiano 2017 406 178 0 574 178 18 03%
Staiano 2018 501 03 22 495 025 23 13%
Tas 2023 508 048 31 505 0.48 6 09%
Tsang 2008 515 048 11 483 0.38 8 09%
Vasconcellos 2016 61 036 10 523 048 10 1.0%
Wen 2008 367 031 24 623 068 13 08%
Wong 2018 43 OFF 15 54 038 15 09%
ianbo 2011 48 04 25 46 04 17 12%
Hishao 2009 418 072 34 478 1.01 33 08%
Xishao 2010 418 072 100 478 1.01 100 1.2%
Y2020 46 05 99 51 04 72 13%
Zhangang 2021 403 028 49 425 054 49 13%
Subtotal (95% C1) 1851 1445 73.8%

Heterogeneity. Tau?= 0.1, Chi*= 548,88, df= 70 (P = 0.00001), F= 87%
Testfor overall effect 586 (P =0.00001)

Total (95% C1) 2653 1989 100.0%
Heterogeneity. Tau?= 0.08, Chi*= 63717, df= 83 (F = 0.00001); F= 85%
Testfor overall effect: 7= 4581 (P < 0.00001)

Test for suboroun diferences: Chi*=11.55. dr=1 (P = 0.0007). F= 91.3%

0.20 (0.02,0.42)
0.00 025, 0.25]
0.00 -0.22,0.23]
-0.33 [0.52,-0.14)
-0.16 F0.44,0.12]
-0.43 [0.74,-0.12)
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Figure S15.5. Forest plot of subgroup analyses by weekly exercise duration Figure S15.6. Forest plot of subgroup analyses by
intervention duration

Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference
Sty Mean SD Total Mean SD Tolal Weiaht IV, Rand 1 V. Randomn, 95% C1 Study or Subarow Mean SD Total Mean SD Total Weight IV. m, 95% CI IV, Random, 95% C1
2.5.1 <150 minutes per week 2.6.1 <12 weeks (total intervention duration)
Benson 2008 52 04 32§ 05 35 1% 020002043 — Bensan 2008 52 04 32 5 05 3 13% 0200002042 —
Boer 2014(1) 472 039 17 472 023 7 12%  0.00[0.25025 Bezerta 2023 47 03¢ 20 484 038 21 12% 006016028 -
Boer 2014(2) 472 028 15 472 033 7 12%  0.00}0.22,029 Bowen 2010 479 038 22 462 041 18 1.2%  0.15[010,0.40] —
Carrel 2005 483 028 27 516 039 23 13% -0.3310.52,-0.14] Ghorbanian 2013 542 052 15 £34 053 15 1.0%  0.08F0.30,0.46] -1
Davis(1) 2009 491 048 17 507 D3 21 14%  -016[044,0.13] Hongling 2012 41 0B 30 42 04 30 14% -0100042,027 —
DAYIS(2) 2009¢1) 468 037 0 611 032 & 1A% -043[0.74,-D1 Jiaten 2017 611 082 78 782 084 TE 1.2% -1.71[184,-1.48] —
DAVIS(2) 20082) 482 034 15 511 022 5 12% -0.28[055.-0.03) Kelly 2004 486 025 10 48 047 10 1.0%  -0.14}047,019) —
Dias 2018(1) 513 037 19 508 038 B 11%  005[D27,0.37] Kim 2007 477 033 14 471 037 11 14%  0.00(027,027] -
Dias 2018(2) 519 037 22 508 038 8 1%  011(019,0.81] Lee 2010(1) 485 048 20 £11 051 8 0.8% -0.56[08E,-0.16] —
Fania 2020(1) 455 038 24 471 038 13 1% -005[032,0.20 Lee 201002) 485 033 16 511 051 8 1.0% -0.16[053,021]
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Figure S15.7. Forest plot of subgroup analyses by region Figure S15.8. Forest plot of subgroup analyses by economic status
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Cattel 2005 o8 028 27 516 038 23 13%  033L08.014 — HarderLauridsen 2014 45 046 14 44 04 14 12%  0100013,033
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DAVIS() 2009(3) 482 034 15 &11 022 5 13% -029[055-003 — Kim 2007 472 033 14 472 037 12 1% DO0F0.27,0.27)
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Lee 201362) 526 06 14 547 021 4 10% -021 059,017 Lima 2020 458 034 198 471 038 100 14% -013F0.23,-004]
MeCormack 2014 438 048 0 434 027 8 12% 0041008038 MeCormack 2014 435 016 10 424 027 & 1.2% 0141008030
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Faria 2020(1) 465 038 24 471 11%  -0.06[0.32,020] Wang 2008 47 04 12 48 08 12 08% -010[061,041] - 1
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Figure S15.9. Forest plot of subgroup analyses by weight status Figure S15.10. Forest plot of subgroup analyses by sex
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Farpour-Larnbert 2009 495 0.26 22479 0.3 22 1.6% 0.16[-0.01,033] [ Abassi 2020(2) 5 038 8 52 0.2 4 2.3% -0.20 F0.54, 0.14]
Hongling 2012 41 08 30 42 04 30 13% 010042022 — Bharath 2018 43 089 20 54 044 20 18%  -1.10 F1.54,-066]
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Heterogeneity: Taus= 0.10; Chi*= 562,60, df= 74 (P < 0.00001); F= 87% 5 3 H +
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Figure S16. Forest plots of subgroup analyses for HbAlc in children and adolescents with overweight or obesity

Figure S16.1. Forest plot of subgroup analyses by type of exercise

Figure S16.2. Forest plot of subgroup analyses by exercise intensity
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Testfor averall eflect 7= 1.27 (P = 0.20) Testfor overall effect Z=1.96 (P = 0.05)
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2.1.3 Resistance exercise Subtotal (95% C1) 173 109 50.8% -0.041-0.13,0.06] -
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Figure S16.3. Forest plot of subgroup analyses by duration per session

Figure S16.4. Forest plot of subgroup analyses by exercise

frequency
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Boff 2020 033 3¢ 5033 31 82% -0.0200.18,014] —r Boff 2020 198 033 3 5 033 31 82% -002F0A%014 b
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Park 2007 53 03 19 &4 03 21 64% -0.10(0.29,009 1 Pena 2012 56 027 79 57 062 38 54% -0A0F03,0.11) —
Plavsic 2020 503 024 22 508 022 22 107% -0.03}017,0.11] T Plavsic 2020 503 024 22 &06 022 22 107% -DO3[0417,011] T
Tionna 2008 563 013 20 463 014 22 214%  0.00[0.03 0.08 T Tionna 2003 563 013 20 663 014 22 214%  0.00F0.08,0.08 T
wiliarms 2024 54 03 10 55 025 11 41% -090(0.34,014] Williams 2024 54 03 10 55025 11 41%  -DI0FL34,0.74) g
Subtotal (95% C1) 171 138 712%  -0.05[-0.10,0.01] Subtotal (95% CI) 229 162 71.0%  -0.04[-0.09,0.01] +
Heterogeneily. Tau*= 0.00; Chi=5.30, df=7 (P = 0.62); F= 0% Heterageneity: Tau® = 0.00; Chi*= 260, df= 7 (F = 082 F= 0%
Testfor overall effect 7= 1.76 (P = 0.08) Testfor overall effect Z=1.43 (P = 0.15)
2.3.2 50 minutes per session 2.4.2 =3 sessions per week
Faria 202001 53 024 24 54035 13 7% -00F027,007 Dias 2018(1) 535 03 18 537 023 9 54%  -0.02F0.22,018 T
Harderlauridsen2014 &3 025 14 832 027 12 66% -0.02(0.22,018) Dias 2018(2) 517 022 22 537 023 9 7.0% -0.20[0.38-0.07 —
Meyer 2008 53 038 33 52 046 34 56%  040(0.10,0.30) [ Meyer 2006 53 038 33 52 046 34 56%  0.10[0.10,0.30) o
Maylor 2016 92283 8 G5 045 5 Q1% 270[0.70,4.70] Naylor 2016 92 283 8 65 045 5 0I%  270[0.70,470] —
Pena 2022 56 027 79 &7 062 38 64% -0.90(0.31,011] Park 2007 53 03 13 54 03 20 64%  -010[0.29,009) —
Tsang 2009 531 035 11538 043 8 5%  -007(0.30,016] Tsang 2009 531 035 11 538 043 8 4A%  -0.07 [0.30,018 — g
Subtotal (95% CI) 169 110 28.8% -0.0310.16,0.11] Subtotal (95% CI) 111 8 20.0% -0.05[.0.20,0.10] -
Heterogeneity: Tau== 0.01; Chi== .98, if= 5 (P = 0.08); F= 50% Heterogensity: Tauf = 0.02: Ch= 12 48, df= & (P = 0.03): F = 60%
Testfor overall effect Z= 040 (P = 0.63) Test for overall effect 2 = 0 60 (P = 0.55)
Total (95% Cly 340 248 100.0%  -0.05[-0.10,0.00] \ X * X \ Total (95% CI) 340 248 100.0%  -0.05[.0.10, 0.00] *|
Heterogeneity: Tau™= 0.00; Chi==15.31, df= 13 (P = 0.28); F=15% iy T = - —13tP= .
et o ool emoct 72188 (7 < 0oy Heterageneity: Tauf= 0.00; ChiF= 15,31, df=13 (P = 0.28); F=15% o o o

Test for subaroun differences: Ch=0.07. df= 1 (P = 0.80. F= 0%

05 -0.25 025 05
Favours [experimental] Favours [eontrol]

Figure S16.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random,95% Cl IV, Random, 95% CI
2.5.1<150 minutes per week
Boff 2020 408 033 M 5033 3 82%  -0.02F0.18014] T
Dias 2018(1) 535 03 18 637 023 8 64% -0.0210.22,018 — T
Dias 2018(2) 517 022 22 537 023 8 70% -0.20(0.38,-0.07 —
Faria 202041) 53 024 M 54 0215 13 77% -010[(0.27,0.07) T
Faria 2020(2) 53 025 26 54 025 13 77%  -010[0.37,0.07) —
Harder-Lauridsen 2014 53 0325 14 §32 027 12 56% -0.02[0.22,0.8) —T
Pena 2022 56 027 79 67 062 38 54% -040[0.31,0.1) —
Plavsic 2020 503 024 22 606 022 22 107% -0.03F047, 0.1 T
Tjonna 2009 563 013 20 663 014 22 214%  0.00}0.08 008 -T
williams 2024 54 03 10 65 028 11 41%  -010[0.34,0.14) ——
Subtotal (95% C1) 269 83.4%  -0.05[-0.10,-0.00] *
Heterngeneity: Tau== 0.00; Chi*= 5.70, df= 9 (P = 0.77);
Testfor overall effect Z=1.98 (P = 0.05)
2.5.2 =150 minutes per week
WMeyer 2006 53 038 33 62 046 34 56%  010[0.10,0.30) —_
Naylor 2018 92 283 8 66 045 & 01%  270(0.70,4.70)
Park 2007 53 03 19 54 03 21 64% -010[-0.29,0.08) 1
Tsang 2009 531 035 11 538 013 8 45% -0.07F0.30,0.16 1
Subtotal (95% C1) 7 68 166%  0.01[-0.22,0.25] e
Heterogeneity. Taus= 0.03; Chi*= 8.35, df = 3 (P = 0.02); F= 68%
Testfor overall effect Z= 012 (P = 0.81)
Total (95% CI) 340 248 100.0%  -0.05[-0.10,0.00] <
Heterogeneity: Tau™= 0.00; Chi*=15.31, df =13 (P = 0.29); F= 15%

Testfor overall effect: Z=1.88 (P = 0.06)
Testfor subaroun differences: Chi*=0.25, df=1 (P = 0.61). F= 0%

-05 -025 025 05
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Testfor overall effect =1 88 (P = 0.06)
Test for subaroun differences: ChR= 0.01. df=1 (P = 0.92). *= 0%

intervention durat
Experimental Control
Study or Subgrou Mean SD_Total Mean
2.6.1 <12 weeks (total intervention duration)

ion

Mean Difference

SD Total Weight IV, Random, 95% CI

Williams 2024 54 03 10 55 025 " 41% 010034, 014]
Subtotal (95% Cl) 10 " 4.1%  -0.10[-0.34,0.14]
Heterogeneity: Mot applicable

Test for overall effect: Z= 083 (P = 0.41)

2.6.2 =12 weeks (total intervention duration)

Boff 2020 4.98 033 34 5 033 ) 8.2%  -0.02F018 0.14]
Dias 2018(1) 636 03 18 537 023 8 64% -002[0.22 018
Dias 2018(2) 617 022 22 537 023 8 70% -0.20(038-002]
Faria 202001} 53 024 24 54 025 13 77% 010027 007]
Faria 2020{2) 593 025 26 5.4 025 13 7.7%  -070F0.27,0.07]
Harder-Lautidsen 2014 53 025 14 532 027 12 56%  -0.02F0.22 018
Meyer 2006 63 038 a3 52 046 34 AE% 010F010, 0.30]
Naylar 2016 92 283 8 B5 045 5 01% 270([0.70,4.70]
Park 2007 53 03 19 54 03 pal 64% 010029, 0.00]
Pena 2022 96 027 79 57 0.62 38 54%  -010F0.3,017]
Plavsic 2020 603 024 22 506 0322 22 107%  -003F017,011]
Tionna 2009 663 013 20 563 014 22 21.4% 0.000.08, 0.08]
Tsang 2009 531 035 1 538 013 8 45% -007[0.30 016]
Subtotal (95% Cl) 330 237 95.9% .0.05[-0.10,0.01]

Heterogeneity, Tau®=0.00; Chi*= 15.09, df= 12 (P = 0.24), F= 20%

Test for overall effect: Z=1.72 (P = 0.08)

Total (95% CI) 340 248

Heterogeneity: Tau®= 0.00; Chi*= 15.31, df=13 (P = 0.29) F=1
Test for overall effect. Z=1.88 (P = 0.06)

Test for subgroun differences: Chi*= 018 df=1 (P =067 F= 0%

100.0%  -0.05[-0.10, 0.00]

9%
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Figure S16.6. Forest plot of subgroup analyses by
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Figure S16.7. Forest plot of subgroup analyses by region

Figure S16.8. Forest plot of subgroup analyses by economic status

Test for overall effect: Z=1.64 (P =0.10)
Testfor suboroun differences: Chi*= 013 df=1 (P =0.71). F= 0%

Favours [experimental] Favours [eontrol

Experimental Control Wean Difference Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV,Random, 95% CI IV, Random, 95% CI
27.1Asia
Park 2007 53 03 19 54 03 2 B4% -D.10[0.29,0.09) —

Subtotal (95% C1) 19 21 64%  -0.10[-0.20,0.09] -
Heterogeneity: Not applicable
Testfar overall effect Z=1.05 (P = 0.29)
2.7.2 Furope
Harder-Lauridsen 2014 53 025 14 532 027 12 56%  -0.02F0.22,0.18) —
Meyer 2006 53 038 33 53 046 34 56%  0.10[0.10,0.30) -
Plavsie 2020 503 024 22 506 022 22 107%  -D.03[047,0.11] —
Tiorina 2009 563 013 20 563 014 22 214%  0.0010.08,0.08) by
Subtotal (95% CI) 90 433%  0.00[-0.06,0.06] <>
Heterogeneity: Tau®= 0.00; Ch#= 117, df=3 (P = 0.76); F= 0%
Testfor overall effect Z=0.04 (P = 0.97)
2.7.3 Africa
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Mot applicable
Testfar overall effect; Mot applicable
2.7.4 North America
Pens 2022 56 027 79 57 062 38 54% -DA0F0.3,0.01) 1
Subtotal (95% CI) 79 38 54% -0.100-0.31,0.11] g
Heterogeneity: Mot applicable
Testfar overall effect Z=10.95 (P = 0.34)
2.7.5 South America
Boff 2020 498 033 5033 3 82% -0.02F018,0.14] T
Faria 2020(1) 53 024 24 54 025 13 77% -D.10[0.27,0.07) — T
Farla 2020(2) 53 025 26 54 025 13 77%  -D.10F0.27,0.07) —
Subtotal (95% CI) 57 237% -0.07[0.17,0.02] >
Heterogeneity: Taw®= 0.00; Ch#= 062, df= 2 (P= 0.73); F= 0%
Testfar overall effect Z=1.49 (P = 0.14)
2.7.6 Oceania
Dias 2018(1) 535 03 18 537 023 9 54%  -0.02k0.22,0.18) — T
Dias 2018(2) 517 022 31 537 023 8 7.0% -0.20[0.38,-0.02) e
Haylor 2016 92 283 B 65 045 5 0%  270(0.70,470) —
Tsang 2009 531 035 11 538 043 8 45%  -0.07F0.30,0.16) —
williams 2024 54 03 10 55 025 11 41% -D.10[0.34,0.14] —_—
Subtotal (95% C1) 69 42 212%  -0.08[-0.25,0.09] -
Heterogeneity: Taw® = 0.02; ChF = 0.42, df= 4 (P = 0.05); = 63%
Testfor overall effect: Z= 0.80 (P = 0.37)
Total (95% CI) 248 100.0%  -0.05[-0.10,0.00] *
Heterogeneity: Tau®= 0.00; ChF= 1531, di= 13 (P = 0.29); F= 15% ‘5 - ‘25 n‘za n‘a
Testfar overall effect Z=1.88 (P = 0.06) o - 5
Testfor subaroun differsnces ChiP=2.97. df= 4 (P.= 0 6B). F= 0% Favours [axpermental] - Favours [cantiol
Figure S16.9. Forest plot of subgroup analyses by weight status
Experimental Control Wean Difference Mean Difference
Study or Subarouy Mean SD Total Mean SD Total Weight IV, Random, 95% CI Iv. Random, 95% CI
2.9.1 Overweight
Faria 2020(1) 53 024 24 64 025 13 123% -010[027,007 —
Faria 2020(2) 53 025 26 54 025 13 123% -010[027,007) T
Harder-Lauridsen 2014 53 025 14 532 027 12 06% -0.02[022,018 —
Subtotal (95% C1) 64 34.2%  -0.08[-0.18,0.02] <>
Heterogeneity: Tau*= 0.00; Chi*= 0.45, df= 2 (F = 0.80); = 0%
Test for overall effect: Z=1.54 (P=0.12)
2.9.2 Obesity
Dias 2018(1) 536 03 18 5§37 023 0 O4% -002(0.22,018 —
Dias 2018(2) 517 022 32 537 023 9 114% -02000.38,-0.02) E—
Meyer 2006 53 038 33 52 046 34 05%  040[040,030) I
Waylor 2016 92 283 8 65 045 5 0% 270[0.70,4.70) I
Park 2007 53 03 19 54 03 21 108% -0.10[029,009) —
Pena 2022 56 027 79 57 062 38  9.3% -0.10[031,011] — T
Plavsie 2020 503 024 22 506 022 22 154%  -0.03[047,0.11] —
Subtotal (95% CI) 01 138 658%  -0.05[-0.17,0.06] -
Heferogeneity Tau?=0.01; Chi*= 12.80, di= 6 (P = 0.05); F= 53%
Test for overall effect: 7= 0.88 (P = 0.38)
Total (95% CI) 265 176 100.0%  -0.06[-0.14,0.01] &>
Heterogeneity Tauf= 0.00; Ghi#= 13.38, di= 4 (P = 0.14); F= 33% + ,nla + 1'

127

Experimental Control

Study or Subrou Mean SD Total Mean
2.8.1 Lower-middle-income countries
Subtotal (95% CI) o 0

Heterageneity. Mot applicable
Testfor overall effect Not applicable

2.8.2 Upper-middie-income countries

Boff 2020 493 033 34 5 033 il
Faria 2020(1} 63 0.24 24 64 0325 13
Faria 2020(2) 53 025 bl 54 025 13
Plavsic 2020 603 0.24 22 606 022 22
Subtotal (95% Cl) 106 el

Heterogenaity. Tau? = 0.00; Chi*= 0.87, df= 3 (F = 0.83); F= 0%
Test for overall effect: Z=1.47 (=014

2.8.3 High-income countries

Dias 20181} 635 03 18 637 023 )
Dias 2018(2) 517 022 22 537 023 £l
Harder-Lauridsen 2014 63 0.25 14 6532 027 12
Mever 2006 53 038 33 52 048 34
Maylar 2016 92 283 8 B 045 )
Park 2007 53 03 19 54 03 il
Pena 2022 86 0.27 78 87 062 a8
Tionna 2009 563 013 W 563 014 2
Tsang 2009 631 035 11 638 013 8
Williams 2024 54 03 10 55 025 1
Subtotal (95% Cly 169

Heterogeneity. Tau®= 0.01; Chi*=14.25,df=9 (P =0.11), F=3T%
Test for overall effect Z=1.21 (P=023)

Total (95% CI) 340 248
Heterageneity: Tau®= 0,00; Chi*=15.31,df=13 (P= 028, F=15%
Test for overall effect: Z=1.88 (P = 0.06)

Testfor subaroun differences: Ghi®= 0.04. df=1 (P = 0.85). F=0%

Mean Difference

SD Total Weight IV, Random, 95% CI

Not estimable

Mean Difference
V. Random, 95% C1

82%  -0.02[0.18,0.14) —
77%  -010[0.27,007) —
TR% 040 [0.27,0.07] T
107%  -003[0.17,0.11] —
345%  -0.06[-0.14,0.02] <+
54% -002[0.22,018) —_—
7.0%  -0.20 £0.38,-0.02) e
58% -0.02[0.22,018) —r
56%  040[0.10,0.30 -
01%  270[0.70,4.70) —
6.4%  -0.10[0.29,0.09] ]
54% -010[0.31,011] —
4% 0.00 F0.08, 0.08] -
45%  -0.07 [0.30,0.16] —_—
41%  -DAD[0.34,0.14) — g
655%  -0.051-0.12,0.03] *
1000%  -0.05[-0.10,0.00] *
A 05 05 1
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Figure S16.10. Forest plot of subgroup analyses by sex

Experimental Control

Mean Difference
Weight V. Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgrou Mean SD Total Mean SD Total
2.10.1 Boys
Subtotal (95% CI) o 0

Heterogeneity. Mot applicable
Testfor overall effect: Not applicable

2.10.2 Girls

Park 2007 53 03 19 54 03 pal
Plavsic 2020 503 024 22 506 022 22
Subtotal (95% Cl) 4 43

Heterogeneity: Tau® = 0.00; Chi*= 0,35, df=1 (P = 0.55); F= 0%
Testfor overall effect: 7= 0.07 (P=033)

Total (95% CI) 4 43
Heterogeneity. Tau®= 0.00; Chi# = 0.35, df= 1 (P = 0.55); F= 0%
Testfor overall effect 2= 0.87 (P=0.33)

Testfor suboroun differences: Not apnlicahle

Not estimable

34.8%  -0.10 [0.28, 0.09]
652%  -0.0340.17,0.11]
100.0%  -0.05[-0.16, 0.06]
100.0%  -0.05[-0.16, 0.06]

-0.5 -0.25 0
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Figure S17. Forest plots of subgroup analyses for FINS in children and adolescents with overweight or obesity

Figure S17.1. Forest plot of subgroup analyses by type of exercise

Figure S17.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Mean Difference WMean Difference Experimental Control Mean Difference Mean Difference
Study or Subaroup Mean  SD Total Mean SD Total Weight IV, Random, 85% CI m, 95% C1 Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95%Cl IV, Random, 95% CI
2.1.1 Aerobic exercise 2.2.1 Moderate-to-low intensity
Abassi 2020(1) 945 208 8 123 531 4 15%  -284[824,256 T Anassi 2020(1) 946 208 8 123 631 4 15%  -284[8.24,256) -
Bowen 2010 1505 47 22 1620 122 18 14%  -1.24[7.21,473) ™ Bharath 2018 103 833 20 27 1073 20 13% -16.70022.95,-10.45] —_
Carrel 2005 29 14 27 258 10 23 12%  -390[1058278] T Bowen 2010 1505 47 2z 1620 122 18 14%  -1.24[7.21,473 -
Davis 2020 234 1587 00 194 1608 85 18% 4.00-0.71,8.71) ™ Cartel 2005 2.8 14 3 288 10 23 12% -390 [10.56,276)
Gulijianati 2022 518 123 47 789 129 48 37%  -271(322,-220) Davis 2020 234 1567 90 194 1608 85 18% 400 [0.71,8.71] —
Jianiun 2012 1234 453 20 2882 B4 15 22% -1658110.40,-11.78] Faria 20201} 108 414 24 11 421 13 27%  -0.20[3.03,263]
Kelly 2004 1142 8 10 1412 743 10 15%  -3.00[8.55259) T FapourLambert 2009 1643 677 22 135 537 22 23% 263 [0.96, 6.22] —
Kim 2007 29 498 14 108 45 12 23%  -1900555,1.74) T Jianjun 2012 1334 453 30 2892 644 15  23% -15.58[19.40,-11.76] —
Kim 2020 91 1.2 M 137 22 24 36%  -460[560,-360] Kelly 2004 142 5 10 1412 743 10 15%  -3.00[8.55155
Les 2013(1) 201 8838 15 40 £9.05 5 00% -1880[-80.87,5007] Kim 2007 88 488 14 108 45 12 23% -1.90 15.55,1.75]
Les 2013{1) 2057 1471 14 3105 1333 4 03%  -10.48[25.56, 450] — Kim 2020 g1 1.2 24 137 22 24 E6% 460 [5.60,-360] -
Lira 2017(1) 2775 1535 36 274 1257 16 08% 0.351-8.18,8.88] — Lee 2012(1) 201 69.38 15 40 6805 5 0.0% -19.80[89.87,50.07)
Lira 2017(2) 2548 03 35 274 1257 17 1% -1.82[-813,5.26] T Lee 2013(1) 2067 1471 14 3105 1323 4 03% -1048 [2556, 460] *
Liu 2018 8.95 438 30 1678 485 20 28%  -7.83[1047,-519] Lira 2017(2) 2648 103 25 274 1267 17 11% -1.9219.13,5.29) -1
Luo 2013(1) 622 737 43 1283 511 34 27% -6.61-9.40,-3.83] Liu 2018 885 439 30 1678 485 20 28% -7E3[10.47.-519) -
Luo 2013(2) 873 797 52 1627 527 38 28% -7.54[10.28,-480] Luo 2013(1) 622 737 43 1283 511 34 27% -6.6119.40,-3.82) -
Mathado 2022 147 T6 20 288 6 15 18% -1520[19.71,-1069] Lub 2013(2) 873 797 52 1627 527 38  28%  -7.54[10.28,-480] —
Meng 2022(2) 68 311 123 24 7To28% -6.501-8.01,-2.99] Machato 2022 147 76 0 299 6 15 19% -1520[1971,-1069 -
Meyer 2006 1116 461 33 146 765 34 28% Meng 2022(2) 68 311 123 24 7 29%  -550[8.01,-299] -
Park 2007 &3 3019 144 8T 2 22% . Meyer 2006 1116 461 33 146 765 34 26%  -3.44]6.45,-043) —
Rarll(1) 2016(2) 17315 16 182 2 7 33%  -1.60[355,-028) Park 2007 83 3 19 144 B2 2 22%  -BAD[O.86,-234 —
Raril 2013(2) 178 145 11 188 185 6 33%  -0.60[2.68,088 Racilit) 2016¢2) 173 15 16 182 1 7 33%  -1.90[3.56,-0.29) -
Savoye 2007 178 2711 75 205 162 44 08% -11.60[19.35,-383] Racll 2013(2) 179 145 11 188 185 B 33%  -0.00 268,086 b
Savoye 2011 184472 75 274 1773 44 16%  -000[14.35,-365] Seo 2012 663 #6610 893 2501 10 03% -33001975,1316) —
Sea 2012 663 666 10 983 3511 10  03% -330[1976,1318] Shaibi 2006 15 828 11 191 854 10 11%  -FE0[14.81,-039 I
Staiano 2017 261 1337 20 2347 7EF 18 11% 263[4.21,8.47] Shalitin 2009 888 @12 85 1162 1001 &5 23% -27416.32,084) ]
Tionna 2008 2207 1282 0 2333 136 22 09%  -1.31[8.30,668) — Son 2017 91 131 a0 125 53T 20 29%  -340F583,-087] —
Tsang 2009 1885 1257 11 2089 5 8 08% -0.84[8.14,7.26] DY Staiana 2017 261 1337 20 2347 763 18 11% 263[4.21,8.47] T
Subtotal (95% Cl) 607 516%  -4.66[-5.99,-3.33] ¢ Tsang 2009 1995 1257 11 2089 5 8 09% -0.94[-9.14, 7.26) —T
Heterogeneily. Tau®= 6.89, Chi*=142.69, df=27 (P « 0.00001), F=81% \ien 2008 2208 1264 24 5123 26.09 13 0.3% -20.15[44.21,-14.09)
Test for overall effect Z = 6,86 (P < 0.00001) WWong 2018 103 813 15 27 93 15 13% -1670[-22.05,-10.45] —
Zehsaz 2016 123 26 16 166 31 16 33%  -430[6.28,-237) -
2.12 Anaerobic exercise Subtotal (95% CI) 752 619 61.0%  -492[-6.42,-3.42] *
Abassi 2020(2) e 41 8 123 53 4 4% 1700763423 - Heterogenelty: Taw?=12.18; Chi*= 18145, df= 31 (F < 0.00001); F= 83%
Meng 2023(1) 75 28 11 123 24 0 28%  4E0[7.25,-231] — Testfor overall effect Z - 5,44 (P < 0.00001)
Pena 2072 19 883 78 1233 38 19%  -200[6.38,239) -
Racil(1) 2016(1) 163 084 17 192 2 7 34%  -200[443,-137) - 2,22 High intensity
Racil(2) 2016(1) 166 1.2 33 186 16 9 36%  -3.00[415.-185 - Ahassi 2020(2) 108 41 8 123 531 4 14% 1701783, 423
Racil(2) 2016(2) 148 1 2% 186 16 10 36%  -4.00[506,-294 - Benson 2008 1533 9.6 3z 1603 2088 35 1.0% -0.70 1837, 6.97) T
Racil 2013(1) 165 119 11 188 1985 6 33%  -3.30(5.01,-159 - Davis(1) 2009 278 125 17 243 145 21 08% 350 15.09,12.09] B
Salus(2) 2022 2064 B73 14 318 2469 14 04%  -11.16[2457,2.29) T DAVISC) 2009(1) 283 80l 8 28 175 5 03%  030-1591 1651 RN R
Tas 2023 3585 2241 31 2886 2241 6 02%  B99F126D,2658) ] DAVISE) 20082) 06 743 15 28 175 5 03% 060015201540 —
Vasconcellos 2018 35 82 10 371 186 10 04%  -5E0[18.45,728) e Farla 20202) T4 433 3 1 am 13 2% 040 243,323 €
Subtotal (95% Cly MO 210%  -34414.06,-283) Gulijianati 2022 518 123 47 789 139 48 37%  -271[3.22,-220] -
Heterogeneily: Tau®= 0.00; Chi®= 6.49, or= 9 (P = 0.69); I*= 0% Lee 2012(2) 17 8694 16 40 89.06 6 0.0% -23.0087.25 41.25
Testfor overall eflect 2= 11.00 (P < 0.00001) Lee 2013() 4815 1748 14 3105 1333 4 03%  13.10[2.78,289% B
.13 Resistance exercise Lira 2017(1) 775 1635 36 T4 1267 16 0.8% 0.35 118, 8.58) 1
- 1 Lopes 2016 147 74 1T 168 65 16 18%  -210[6.85 26
Benson 2008 1535 96 52 1803 2085 35 10%  -0.7006.37,6.87] MeGormack 2014 2767 H32 A0 27 1733 B 02%  6.50H1.36,2436 -
Davis{1) 2008 7.8 125 17 243 145 31 08%  350(500,12.00] Weng 202201) T5 28 1z 123 24 B 28% 480726291 —
DAVIS(2) 2008(1) |3 80838 1RSS5 03% 030115911651 Wigueles 2023 1336 B32 39 1381 633 37 27%  -05613.40,230) T
Lee 2012(2) 17 6694 16 40 BOOS 6 00% -23.00[87.25,41.29) Fons 3022 Yo By w21 123 38 9% 2001636 23 1
Lee 2013(2) 4415 1749 14 3105 1323 4 03%  1310[275,28.99) N Racli() 201601) 163 nBs 17 192 2 7 34m  -290p4431 a7 —
gmagﬂgi% @ s 819 g; 191 854 ;i’ 13;32 775”2‘[31[;301 5”33]] - Rail(z) 2016(1) 166 12 23 186 16 9  36%  -300[4.15-185 -
. N R 4 -8 0055 Ratil(Z) 2016(2) 146 1 3 185 16 10 36%  -4.00[506,-294] -
Heterogeneily. Tau®= 16,95, Chi*=7.76,df=§ (P = 0.17). ¥ = 36% Racil 2013(1) 155 119 11 188 185 B  33%  -330[5.01.-159] -
Testfor overall eflect 2= 010 (7 = 0.82) Salus(Z) 2022 2064 BFI 14 318 2469 14 0.4% 1116 F2457,2.25 B
2.1.4 Combined aerobic and resistance exercise Savoye 2007 179 241 76 295 162 44 0.9% -1160119.38,-382
- Savoye 2011 184 471 7H IT4 1R73 44 16%  -0.00 [14.35,-366) —
Bharsin 2012 ALz Al 13 ABTDEI295 1048 Tas 2023 3585 2241 3 2886 2241 6 02%  6.0811260,2658) —]
DAVIS(Z) 2006(2) 336 740 15 38 175 5 03%  0B0[1520,16.40] — b - - J
Farta 08001 T8 d1a 24 11 41 13 27%  -Da0panh2g3 Tionna 2008 2207 1282 30 2333 136 22 098%  -1.3110.30,668 —
€ vastoncellos 2016 315 92 10 371 186 10 04% 560 [18.46,7.26]
Faria 202002) 114 433 20 142113 27%  DADFLAS,39) Subtotal (95% CI) 68 432 300%  -288[3.64,2.12] t
FapourLamhert 2008 1643 677 23 135 537 21 23% 2.631-0.96, 6.22] —
_I Heterageneity: Tau= 0.73; Chi= 36.64, df= 24 (P = D.0); F'= 34%
Lopes 2016 147 74 17 168 65 16 18%  -210(585 265 et for overal et 22 744 (P < 0.0000T)
MeCommatk 2014 27.67 2132 10 2147 1733 8 02%  BS0[11.36,24.36) —
Migueles 2023 13236 B32 39 1381 B33 37 27%  -0.553.40,230] I Totat (95% G 120 051 1000% 3.3 480, 3.06] )
Shalitin 2008 888 912 85 1162 10.01 85 23% 2741632084 Helorogenety Tau= 5 23, Ch"= 23397, di = 56 (P < 0.00001), = 78%
Son 2017 91 134 20 125 537 20 28%  -340(583,-097) - e for overal oot 22 683 (P < 000001} g 50 35 5 50
Wen 2008 2208 1264 24 5123 2809 13 03% -28.15[44.21,-14.00] ] el N Favours [experimental] Favours [control]
Viong 1018 s 813 15 w63 15 13% 167012295 A045] - Testfor subaroun differences: Chi*=5.67. df= 1 (P = 0.0 F= 82.3%
Zehsaz 2016 12326 16 166 31 10 32% -
Subtotal (95% Clj 303 24.0% *
Heterogeneity: Tau®= 17.29; Chi*= 72.75,df= 12 (P < 0.00001); F= 84%
Testfor overall effect = 2.88 (P = 0.004)
Total (95% CI) 1420 1051 1000%  -3.93[-4.80,-3.06] [}

Heterageneity: Tau®= 5.23; Chi¥ = 233.37, df= 56 (P < 0.00001); F= 76%

Testfar averall effect Z= 8.83 (P < 0.00001)

Testfar subtroun diferences: Chi*= 4.05. df= 3 (P = 0.26). F= 25.9%
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Figure S17.3. Forest plot of subgroup analyses by duration per session  Figure S17.4. Forest plot of subgroup analyses by exercise

frequency
Experimental Control Mean Difference Wlean Difference Experimental Control Mean Difference Mean Difference

Study or Subgroup. Mean  SD Tolal Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% €1 Study or Subgrouw Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 <50 minutes per session 2.4.1<3 sessions per week
Carrel 2005 28 14 27 288 10 23 12%  -380[10.58 278 T Benson 2008 1533 96 32 1603 2085 35 10%  -0.7008.37,697] -
Davis 2020 234 1667 90 194 1608 85 1.8% 400071, 871] — Carrel 2005 28 14 27 288 10 23 12%  -3.90[1058 276 -
Faria 2020(2) M4 433 3B 1 43 13 27% 0.40[2.43, 3.23) b Davisi1) 2008 7§ 126 17 143 145 1 08%  3.5006.09,12.08 I
Gulijianati 2022 518 123 47 7.89 129 46 37%  -271[322,-220] - DAVIS(Z) 2009(1) |83 801 9 28 175 5 03% 030 F1591,1651 E E—
Kelly 2004 1M42 510 1472 743 10 15%  -300F855 256 - DAVIS(2) 2009(2) 286 749 15 28 175 5 03%  0BD[1520,16.40) B
Kim 2007 25 488 14 108 45 12 23%  -1.80[46.55,1.74 — Faria 2020(1) 108 414 24 11 421 13 27%  -020(303 263
Lira 2017(1) 2775 1535 26 374 1257 16 08% 0.35-8.18, £.28] —_ Faria 2020(2) M4 433 26 11 42 13 ZT% 0.40 (243, 3.23) T
Meng 202201 75 28 12 123 24 6 29%  -480[7.20,-231] - hachado 2032 147 7B 30 289 6 15 1.9% -15.30[19.71,-10.68) —
Meng 2022(2) 68 3 11 123 24 7 28%  -6501801,-299] - Pena 2022 19 883 78 21 1233 38 19%  -200[6.38,238 -
Fark 2007 233 19 144 82 M 21%  -6A01G85 —_ Savoye 2007 178 2741 75 295 162 44 09% -1150019.38,-383) e
Racil(1) 2016(1) 163 084 17 193 2 7 34% 2001443 - Savoye 2011 184 472 76 274 1773 44 16%  -9.00[14.35-356 -
Racil(1) 2016(2) 173 1§ 16 1892 2 7 33%  -1.90}385 - Shaibi 2006 A 828 11 181 854 10 1A% -THOL1431,-0.39 —]
Racili2) 2016(1) 156 12 23 186 16 9 36%  -300F415 - Tjonna 2009 2202 1282 30 2333 136 23 09%  -1.31[9.30,668 —
Racil(2) 2016(2) 146 1 36 186 16 10 38%  -4D0L50G - Zehsaz 2016 123 26 16 166 31 16 32%  -430(628,-233 -
Raeil 2013(1) 155 119 11 188 195 6  33%  -330[501, - Subtotal (95% C) 445 304 204%  -4.1116.87,-135] *
Racl 2013(2) 178 145 11 188 185 6 33%  -0.901268,088 i Heterogeneity. Tau®=16.86; Chi= 52.81, df =13 (P < 0.00001%; F= 75%
Salus(2) 2022 2064 73 14 3.8 2489 14 04% 11162457, 2.24 — ] Testfor overall effect: 7= 2.02 (P = 0.004)
Tas 2023 3585 2241 3 2886 3241 6 02%  6.09[1260,26.58 s B
Tjonna 2009 2202 1282 20 2333 136 22 09%  -1.31}9.30,668 —T 2.4.2 =3 sessions per week
Subtotal (95% CI) 151 326 43.9%  -2:80[-353,-2.07] + Apassi 2020¢1) S48 208 8 123 631 4 1.5%  -284[834,250 -
Heterogeneity: Tau® = 0.02; ChiF= 37.19, of =18 (P = 0.008); F=52% Abassi 3020¢2) 106 41 8 123 531 4 14%  -1F0ET63, 429 —
Testfor overall effect: 2= 7.47 (P < 0.00001) Bharath 2018 103 838 0 27 1073 20 1.3% -16.70[2295,-10.45 —

Bowen 2010 1505 47 22 1629 122 18 14%  -1.2417.21,473 "
23.2 =50 minutes per session Davis 2020 234 1667 90 194 1608 85 1.0% 400 0.7, 8.71) —
Ahassi 202001} 546 208 B 123 A3 4 18% 284824, 25 —] Fapourlambert 2006 1643 677 32 135 527 13 23% 2.6% [0.06, 6.23] —
Abassi 2020(2) 106 41 B 123 531 4 14% 1701763433 — Gulijianati 2023 518 123 47 789 129 46 3% -271[332,-220 -
Benson 2008 1533 96 37 1603 2085 35 10%  -0F0FE376.97) — Jianjun 2012 1334 453 20 2082 644 15 22% -15.58 F19.40,-11.76] -
Bharath 2018 M3 839 20 27 1073 20 1.3% -16.70(22.95,-10.45] — Kelly 2004 142 & 10 1412 743 10 15%  -3.00[8.55 258 -
Bowen 2010 1605 47 23 1628 123 18 14%  -1.34[731, 473 Kim 2007 28 498 14 108 45 12 23% 1001656174 -
Davis(1) 2009 278 125 17 243 145 M 08%  350[509,1209] - Kim 2020 91 12 24 137 23 24 36%  -460F560,-350) -
DAVIS(2) 2008(1) 283 801 89 28 175 5 03% 03015911651 — Lee 2012(1) 201 6938 15 40 B90S 5 0.0% -19.90 [89.87,50.07]
DAWIS(2) 2008(2) 26 749 15 28 175§ 03%  0.60(16.20,16.40] Lee 2012(2) 17 B6O4 16 40 6805 6 0.0% -23.00[87.25,41.25)
Faria 2020(1) 108 414 24 A1 43 43 27%  -020F503, 263 Lee 2013(1) 2067 1471 14 305 1323 4 03%  -10.4B[24.56,4.60] — 1
FarpourLambert2008 1613 677 22 135 627 22 23% 263096, 6.22) — Lee 2013(2) 4415 17.49 14 305 1333 4 03%  1340[278,38.98]
Jianjun 2012 1334 453 20 2892 44 15 22% -16.58[1940,-11.76) — Lira 2017(1) 2775 1535 26 27.4 1257 16 08% 0.35[8.18, 6.88] o
Kim 2020 a1 12 3 137 22 M 36%  -4601560,-360) - Lira 2017(2) 2548 103 25 274 1257 17 1%  -1.8219.413,529 -
Lee 2013(1 01 6938 15 40 6905 5 00% -19.90[89.87,50.07] Liu 2018 895 439 30 1678 48§ 20 20% -7.83(10.47,-519) -
Lee 2012(3 17 B694 16 40 6905 6 00% -23.00[87.2541.29) Lopes 2016 147 74 AT 168 GBS 16 1.8%  -210[6:35 256 -
Lee 2013(1) 2067 1471 14 3105 1323 4 03% -1048[25.56, 4.60] — ] Luo 2013(1) 623 737 43 1283 511 34 2P%  -B61[0.40,-383) -
Lee 2013(2 4445 1749 14 3105 13E 4 03% 13100278, 28.98) T Luo 2013(2) 873 797 52 1627 527 38 28%  -7.54[10.28,-480 -
Lira 2017(3 2548 103 25 374 1257 17 4% -192(91%,529) McCormak 2014 2767 2.32 10 2147 1733 8 02%  6.50F11.36, 2436 —
Liu 2018 895 439 30 1678 485 20 28% -7.83[1047,-519] teng 2022(1) 75 28 12 123 24 6 20%  -480F7.20,-231) —
Lapes 2016 147 7417 168 65 16 18%  -21016.05 268 Meng 2022(2) B8 3 11 123 24 7 29%  -550(801,-2.99) -
Luo 2013(1y 622 737 43 1283 411 M 27% -6.61[-0.40,-3.82] - Meyer 2006 1116 461 33 146 765 34 26% -344[645-043] -
Luo 2013(2) 873 797 52 1627 527 38 28%  -7.54[10.28,-480] - Migueles 2023 1336 632 39 1381 633 37 27%  -0.5613.40,230) -
Machadn 2022 147 7B 20 288 B 15  19% -152019.71,-1069] - Fark 2007 23 0% 19 144 82N 22% -BADERAS6-234) -
MeCarmack 2014 2767 21.32 10 217 1733 8 02%  6.60[(1136,24.36 — Racil(1) 2016(1 163 084 17 192 3 7 34%  -200[443,-1.37 -
Meyer 2005 MAB 461 33 146 TES 34 26%  -3.44[0.45-0.43) - Racil(1) 2016(2) 173 16 16 192 2 7 33%  -190(355-0.29 -
Migueles 2023 1336 632 39 1391 B3 W 27%  -055(3.40,230) Racil(z) 2016(1 166 12 23 186 16 9 36%  -300F415-1.88 -
Pena 2022 19 883 78 21 1233 38 19%  -20006.38 239 Racil(Z) 2016(2) 146 1 26 188 148 10 36%  -400FG06,-2.94) -
Savoye 2007 178 74175 285 162 44 09% -11B0[183%-382 — Racil 2013(1) 155 18 11 188 195 6  33%  -330(501,-1.58) -
Savoye 2011 184 472 75 374 1773 44 16%  -9.00[1435-365] — Racil 2013(2) 178 145 11 188 195 6 33%  -0.90(268 0.0 B
Se0 2012 663 8E6 10 993 2511 10 03% -330[1976,1316] —_— T Salus(z) 2022 2064 673 14 318 2468 14 04%  -11.16[24.57, 228 —
Shaibi 2006 16 829 11 181 B84 10 11%  -760[1481,-039] — e 2012 663 BE6 10 993 2511 10 03% -330 (19761316 [ —
Shalitin 2008 888 @12 65 1162 1001 55 23% 2741632084 — Shalitin 2009 888 812 85 1162 1001 65 123%  -274[632084) —
Son 2017 91 134 20 125 537 20 29%  -3.401583,-097] - Son 2017 91 13¢ 30 125 537 20 29%  -340(583,-0.97] -
Staiann 2017 /11337 20 2347 THI 18 14% 263F4.21,9.47] T Staiano 2017 11337 0 2347 7THI 18 1A% 26314.21,9.47)
Teang 2009 1995 1257 11 2089 § 8 09%  -094F014,7.26) —T Tas 2023 3585 2241 31 2086 2241 6 02% 699 F12.80, 2658 ]
Vasconcellos 2016 36 82 10 374 186 10 04%  -560[1245,7.38 — Teang 2009 1995 1257 11 2089 5 8 09%  -0.94[9.14,728 —
péen 2008 2208 1264 24 5123 2609 13 03% -2915[4421,-1400) —————— Vascancellos 2016 5 92 10 371 186 10 04%  -550[18.46,7.26) —
‘Wiong 2018 03 813 15 27 83 15 1.3% -16.70(22.95,-10.45] — Wen 2008 2208 1264 24 5123 2609 13 03% -2015[4421,-1409 T
Zehsaz 2016 123 26 16 166 31 18 32%  -4.3016.28-237 - Wong 2018 03 813 15 27 83 15 1.3% -16.70[2295,-10.44) —_—
Subtotal (95% C1) 969 725 56.4%  -4.94[-654,-3.35] + Subtotal (95% C1) 975 747 796%  -3.89[4.82,-296] [
Heterogeneity: Tau?= 13.04; Chi*= 166.99, df = 37 (P < 0.00001); Heterogeneity Tau®= 4 54; Chi*= 180,49, df= 42 (P < 0.00001%; = 77%
Test for overall effect: 2= 6.08 (P <0.00001) Testfor overall effect: 2= 8.19 (P < 0.00001)
Total (95% C) 1420 1051 100.0%  -3.93[-4.80,-3.06] ‘ Total (95% Clj 1420 1051 100.0%  -3.93[-4.80,-3.06] ¢
Heterogeneity: Tau = 5.23; ChiF= 233,37, df = 56 (P < 0.00001); 1= 76% VED g s B Heterogeneity. Tau"= 5.2% Chi*= 233,37, df= 56 (P < 0.000013; F'= 76% b o

Test for overall effect = 8.83 (P < 0.00001) " - Vo Testfor overall effect 2= 8.63 (P « 0.00001)
Testfor subaroun differences: Chis= 5.74. df=1 (F = 0.02). F= 82.6% Favours fexperimental Favours feoniee] Testfor subaroun difierences: Chit= 0.02. df= 1 (P = 0.89). F= 0%
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Figure S17.5. Forest plot of subgroup analyses by weekly exercise duration

Experimental Control WMean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.5.1<150 minutes per week
Benson 2008 1533 96 32 1603 2086 35 1.0% -0.70-8.37, 6.97) T
Canrel 2005 M8 14 27 188 10 23 1% -3.80010.58,278] -
Davis(1) 2009 278 125 17 243 145 21 08%  3.5005.09,1200] T
DAVIS(Z) 2009(1) 283 801 9 28 175§ 03%  030[1591,1651] —_—r
DAVIS(Z) 2009(2) 286 749 15 28 175 5 03%  060[15.20,16.40] D e
Faria 20201} 108 414 24 11 431 13 27% -0.30 £3.03, 263] -
Faria 202002} M4 433 26 11 4 13 27% 040243, 3.23) T
Lira 2017¢1} 2775 1535 26 274 1257 16 08% 035818, 8.88) T
Machado 2022 147 76 20 298 B 15 19% -1520[1971,-1068] -
Meng 2022(1) 75 28 12 123 24 B 28%  -4.801729,-231) -
Meng 2022(2) 68 3 11 123 24 7 29%  -55018.01,-2.99) -
Pena 2022 19 883 78 21 1233 38 19% -2.0016.38, 2.38] -
Racili1) 2016¢1) 183 084 17 192 2 7 34%  -290[443,-137] -
Racilit) 2016(2) 173 15 16 192 2 7 33%  -18900355,-02 N
Raciliz) 2016¢1) 156 12 213 186 16 9 36%  -300F415,-188) -
Racil(2) 2016(2) 146 1 26 186 16 10 36%  -2.00F506,-294] -
Racil 20131y 185 119 11 188 185 6 33%  -330[(501,-159 -
Ratil 2013(2) 179 145 11 188 185 6 33% -0.90 266, 0.88] i
Salus(2) 2022 2084 673 14 318 2469 14 04%  -11.16[-2457,2.25) T
Savoye 2007 178 2741 75 295 162 44 09% -11.60(-19.38,-387 —_—
Savaye 2011 184 471 75 74 1773 44 16%  -0.00(14.35,-366] —
Shalhi 2006 M5 820 11 194 BA4 10 1% 7A0H1481,-0.38) ]
Tas 2023 3585 2241 31 2086 2241 B 02%  6.99[12.60, 26.56) —
Tjonna 2009 2202 1282 20 2333 136 22 09% -1.31 19.30, 6.68] —T
Subtotal (95% CI) 27 448%  3.42[-457,-2.26] ]
Heterogeneity: Tau®= 3.65, Chi*= 70.97, df = 23 (P < 0.00001); F= 68%
Test for overall effect Z= 5.80 (P <0.00001)
2.5.2 =150 minutes per week
Abassi 2020(1) 946 208 8 123 531 4 15% -2.84[8.24, 2.56) -
Abassi 2020(2) 106 41 8 123 531 4 14% 1701763, 4.23] -
Bharath 2018 103 839 20 27 1073 20 13% -16.70[22.95,-10.45] —_
Bowen 2010 1505 47 22 1629 123 18 14% REIISEINEL -
Davis 2020 234 1667 90 1094 1608 85 18% 4.00 (071, 871) —
Farpour-Lambert2000 1643 677 22 135 617 12 13% 2.63 1098, 6.22) —
Gulijianati 2022 518 123 47 789 129 46 37% - -
Jianjun 2012 1334 453 20 2892 644 15 22% -1558[19.40,-11.76) —
Kelly 2004 1142 5 10 1412 743 10 15% -3.00 £8.55, 256] ey
Kim 2007 89 498 14 108 45 12 23% -1.9015.55,1.75] -
Kim 2020 91 12 24 137 23 24 36%  -460[560,-350) -
Lee 20121} 04 6838 15 40 605§ 0.0% -19.90[89.87,60.07)
Lee 20132 17 6684 16 40 6805 6 0.0% -2300[87.35 4128
Lee 2013¢1) 2057 1471 14 3105 1323 4 03% -1048[2556, 4.60) —
Lee 2013(2) 4415 1749 14 3105 1323 4 03%  13.10[2.78,20.96) b
Lira 201 7¢2) 2548 103 25 274 1257 17 14% -1.9219.13,5.29] —T
Liu 2018 895 430 30 1678 485 20 28%  -7.03(1047,-519] -
Lopes 2018 147 74 17 188 65 18 18% -2.10(-6.85, 2.65] -
Luo 20131} 62 737 43 1183 A1 34 27%  -G61F0.40,-382) -
Luo 20132 873 7.7 82 1827 527 38  28%  -7.54(10.26,-480] —
McCormack 2014 2767 2132 10 2147 1733 8 02%  6.50[11.36 24.36) T
Meyer 2006 1116 461 33 146 765 34 2B%  -3.44[6.45,-0.43) -
Migueles 2023 1336 637 39 1391 633 3 2I% -0.55 [3.40, 230] T
Park 2007 83 3 19 144 B3 M 22%  -BA0}086,-234) —
Se0 2012 663 866 10 983 26541 10 03% -330[9.761316) —
Shalitin 2008 888 G612 85 1162 1001 &5 23% -27416.32, 0.84) —
Son 2017 91 134 20 125 637 20 28%  -34001583,-0.97) -
Staiana 2017 261 1337 20 2347 7E3 18 11% 2631421, 9.47] -T—
Tsang 2009 19.95 1257 11 2089 5 8 09% -0.94 £9.14,7.26] —T
vasconcellos 2016 M5 93 10 374 186 10 04%  -560(10.46,7.6] —
Wen 2008 2208 1264 24 §1.23 2600 13 03% -29.15[44.31,-14.09)
Wang 2018 103 813 15 27 83 15 1.3% -1670[22.95-1045] —_—
Zehsaz 2016 123 26 16 166 31 16 32%  -43016.28,-232 -
Subtotal (95% Cl) 93 660 552%  -4.31[5.66,-2.96] 4
Heterogeneity: TaL® = 8.03 Ghi= 161.44, df= 32 (P < 0.00007); = 80%
Testfar overall effect 7= 6.26 (P <0.00001)
Total (95% CI) 1420 051 1000%  -3.93[4.80,-3.06] '
Heterogeneity: Tau® = 5.23 Chi= 233.37, df = 56 (P < 0.00001); F=76% b r

Test for overall effect Z= 8.83 (P = 0.00001)

Test for subaroun diferences: Chi= 0.98. df=1 (P =0.32). F= 0%
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Figure S17.6. Forest plot of subgroup analyses by

Experimental Control Mean Difference Mean Difference
_Study or Subgroup ___Mean _ SD Total Mean SD Total Weight W.Random.95%CI  IV.Random,95%Cl
2.6.1<12 weeks (total intervention duration)
Bensan 2008 1533 96 32 1603 2085 35 10%  -070(8.37,697] T
Bowen 2010 1505 47 22 1628 122 18 14%  -124[721,473] -
Kelly 2004 1112 5 10 1412 743 10 1.5% -300[-855, 255 T
Kim 2007 89 498 14 108 46 12 23%  -1.90[555178 -
Liu 2018 895 439 30 1678 485 n 28% -TB3[10.47,-519] -
Luo 2013(1) 822 737 43 1283 &1 3 27%  -6.61(240,-382) -
Luo 2013(2) 873 787 62 1627 B2F 38 28%  -7S4[10.26,-480) -
McCormnack 2014 2767 21.32 10 2117 17.33 8 02% 6.50[-11.36, 24.36] —
Se02012 663 886 10 003 2611 10 03% -3.30[19.76,13.16] ——
2023 3585 1241 31 2886 2241 [ 02% B.99[-12.60, 26.58] -
Subtotal (95% CI) 254 191 15.1% -473[-6.89, .2.57] *
Heterngeneity: Tau™= 4.6, Chi*= 16.99, df= 8 (F = 0.05); 1*= 47%
Testfor overall effect: Z= 4.29 (P < 0.0007)
2.6.2 =12 weeks (total intervention duration)
Abassi 2020(1) 946 208 8 123 531 4 1.5% -284 [-8.24,256) T
Apassi 2020(2) 106 41 & 123 B3 4 4% -17007.63,423) -
Bharath 2018 103 939 20 27 1073 n 1.3% -16.70[22.95 -10.45] D
Carrel 2005 19 14 27 258 10 13 12%  -390(1056,270) -
Davis(1) 2009 278 125 17 243 145 pal 08% 350[-5.08,12.09] T
DAVIS(2) 2008(1) 283 801 q 28 175 4 03% 0.30[-1591,1651] N B
DAVIS(2) 2008(2) 86 748 15 28 175 6 03%  0.60[15.20,16.40 — T
Davis 2020 234 1567 800 194 1608 85 1.8% 400[071,871] [
Fatia 2020(1) 108 414 M4 1 421 13 27%  -020(3.03,289) T
Fatia 2020(2) M4 433 2 142 13 27% 0401243,323] T
Farpour-Lambert 2003 1613 677 22 135 527 12 23% 263[-0.96,622] [
Gulifianati 2022 518 1238 47 789 120 46 7% -R71[R2L-220 -
Jianjun 2012 1334 453 20 2892 644 15 22% -1558[19.40,-11.76]
Kim 2020 a1 1.2 24137 22 24 36% -4 60 [-5.60,-360] -
Lee 2012(1) 204 6938 15 40 BA0S 6 00% -19.80[BO.57,50.07]
Lee 2012(2) 17 6694 16 40 69.05 6 00% -23.00[-87.25 41.25]
Lee 2013(1) 2057 1471 14 3105 13338 4 03%  -1048[25.46,460] o
Lee 2013(2) 4415 17.49 14 31.05 1323 4 03% 1310[-2.78,28.98] T
Lira 2017{1) 2775 1435 36 374 1257 16 08% 0.35[-8.18,8388] i
Lira 2017(2) 2648 103 25 274 1257 AT 1% -182[913,529] T
Lopes 2016 147 74 17 168 6.5 16 1.8% -210[-6.85, 265] -1
Machado 2022 147 76 20 289 8 15 19% -1520[19.71,-10.89] -
Meng 2022(1) 76 28 12 123 24 6 29% -4.80[7.28,-2.31] —
Meng 2022(2) 6.8 311 123 24 7 29% -5.50[-8.01,-2.99] -
Meyer 2006 1146 481 33 145 TH5 34 ZE% 344 [645-043] -]
Migueles 2023 1336 632 39 1391 633 a7 27% -055[-3.40,2.30] T
Park 2007 83 3 19 144 82 1 22%  -6.10(9.86,-2.34 -
Pena 2022 19 883 7@ 21 1233 3@ 19%  -200[6.38, 238 -
Ratil{1) 2016(1) 163 084 17 192 2 T 34% -2.90[-4.43,-1.37] -
Racilit) 2016(2) 173 15 16 182 1 7 33%  -160[366,-0.24) -
Racil(2) 2016(1) 156 12 23 186 16 9 36% -3.00[-4.15,-1.85] -
Racil(2) 2016(2) 146 1 26 186 18 10 36%  -400F6.06,-294) -
Racil 2013(1) 165 118 11 188 185 6 33%  -330FE00.-1.50] -
Racil 2013(2) 178 145 11 188 195 6 33% -090[-2.68,088] |
Salus(z) 2012 2064 B73 14 318 2489 14 04%  -1116[1457,224] T
Savoye 2007 178 2711 TH 295 162 44 08% -1160[19.38,-382] —
Savoye 2011 184 472 A 274 1773 44 16% -9.00[-14.35,-3 65] i
Shaihi 2006 115 828 11 181 BA4 10 14%  -TAOF1481,-030) —
Shalitin 2009 888 912 55 11.62 1001 55 23% -274[6.32,084) ]
Son 2017 91 134 20 125 637 20 20%  -3.40[6.83,-0.07] -]
Staiano 2017 261 1337 20 2347 763 18 1.1% 2E63[4.21,8.47] T
Tjonna 2009 2202 1282 20 2333 136 22 08% -1.31[-8.30,6.68] T
Tsang 2008 19.95 1257 1 2088 5 & 09%  -084[914,726 1
Wasconcellos 2016 35 a2 100 371 186 10 04% -560[-18.46, 7.26] —
Wen 2008 2208 1284 24 §1.23 2609 13 0.3% -2915(4421,-1409]
Wong 2018 103 813 15 27 83 15 1.3% -1B6.70[22.85 -10.45] —
Zehsaz 2016 123 26 16 166 31 16 32% -430[-6.28,-2327] -
Subtotal (95% CI) 1166 860 84.9% 3.79[-4.73, 2.86] ]
Heterogeneity: Tau®= 5.03; Chi*= 203.63, df= 46 (P < 0.00001); F=77%
Testfor overall effect: Z= 7.96 (P < 0.00001)
Total (95% C1) 1420 1051 100.0% -3.93 [-4.80, -3.06] L}
Heterogeneity: Tau®= .23 Chi*= 233.37, df= 56 (F < 0.00001); F=76% e En % =

Test for overall effect Z= 8.83 (P = 0.00007)

Testfor subaroun differences; Chi= 0,61, df= 1 (P= 0.44). F= 0%

mental] Favours [control]



Figure S17.7. Forest plot of subgroup analyses by region Figure S17.8. Forest plot of subgroup analyses by economic status

Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95%Cl IV, Random, 95% CI Study or Subaroup Mean  SD Total Mean  SD Total Weialt IV, Random, 95% CI IV, Randorn, 95% CI
27.1Asia 2.8.1 Lower-middie-income countries
Bowen 2010 1505 47 22 1628 122 18 14%  124[721,473) - Anassi 2020(1) 946 208 8 123 531 4 15% 284 [8.4,2.58 —
Guliianati 2022 518 123 47 788 120 46 37%  -271(322,-220] - Anassi 2020(2) 106 41 8 123 531 4 4%  170[763,4.23 —
Jianjun 2012 1334 453 20 2892 644 15 22% -1558119.40,-11.76) - Racil(t) 2016(1) 163 084 17 192 2 7 34% 200 [4.43,-1.37] -
Kim 2007 89 498 14 108 45 12 123%  -190[555175 - Ratil(t) 2016(2) 173 15 16 192 2 7 33% 180 [355,-0.29 -
Lin 2018 895 439 30 1678 485 20 18% - Ratilz) 2016(1) 156 12 23 186 16 O  36%  -3.00 [4.15-1.85 -
Luo 2013(1) 622 7.37 43 1283 £11 34 17% - Ratilz) 2016(2) 146 1 26 186 16 10  36%  -4.00 [505,-2.04 -
Luo 2013(2) 873 7.87 61 1627 £3T 3% 18% - Ratll 2013(1) 155 149 11 188 185 B 33%  -330 (501,159 -
Meng 2022{1) 75 28 12 123 24 6 28% - Racil 2013(2) 179 145 11 188 195 B 33% -0.90 [-2.68,0.688] -
Meng 2022(2) 68 3 11 123 24 7 19% - Subtotal (95% CI) 120 53 23.4%  -281[:357,-2.06] +
Park 2007 83 319 144 82 2 22% - Heterogeneity: Tau?= 0.38; Chi*= 1073, df= 7 (P = 0.15), F= 35%
Se02012 663 86O 10 893 2511 10 03%  -3.30118.76,13.160] — Test for overall sfiect Z= 7.28 (P < 0.00001)
Shalitin 2009 888 8.2 55 1162 1001 55 13%  -274[632,084 —
Son 2017 91 134 20 125 537 20 29%  -340[583,-097] - 2.8.2 Upper-middle-income countries
wen 2008 2208 1264 24 5123 2608 13 03% 201504431, -1408) ————— Bowen 2010 1505 47 22 1628 122 18 14%  -1247.21,473) —
Zehsaz 2018 123 28 16 166 31 16 3%  -43016.28,-233 o Faria 2020(1) 108 414 24 11 431 13 2% 020 303,269
Subtotal (95% CI) 395 331 349%  566(-7.38,-3.94] + Faria 2020(2) 114 433 268 11 41 13 27% 0.40 [-2.43,3.23)
Heterogeneity: Taw?=7.67; Chi*=89.61, df=14 (P < 0.00001); = 84% Gulijianati 2022 518 123 47 789 129 46 37%  -27103.22,-230) N
Testfor averall effect 2= 6.45 (P « 0.00001) Jianjun 2012 1334 453 20 2892 644 16 23% -1558[19.40,-11.76) -

Lira 2017¢1) IT7E 1535 26 T4 1287 16 08% 0.351-8.18,8.89] -1

2.7.2 Eurape Lira 2017(2) 648 103 26 374 1287 A7 1A% -182(043,5629) —
Fapourlembert2008 1643 677 22 135 527 22 13% 263 [0.95,6.27] — Lu 2018 505 430 30 1678 485 20 28% 78811047510 —
Meyar 2006 1116 461 33 146 765 34 26%  -343F645.-043) _ Lopes 2016 147 T4 AT 168 65 16 18% 210 [0.85,2.68] -
Migugles 2023 1236 832 39 1391 B33 97 27% -085[340,230) Luo 2013¢1) 623 737 43 1283 541 34 27% 0.1 [9.40,-3.81 -
Salus() 2022 2084 873 14 318 2485 14 04% 1110 F2457,2.25] Luo 2013(2) 873 787 82 1627 527 38 28%  -7.6410.28,-4.80] -
;JI‘I’I;:;"JS; o 0T ATEL A0 I3 NI e [['335‘15553 Machado 2022 147 TE 20 08 6 15 18% -1530(18.71,-10.69] -

" S AN Meng 2022(1) 75 28 12 123 24 6 28%  -480[7.20,-23] -
Heterogeneity: Tau = §.36; Chi== 8.76, df= 4 (P = 0.07); = 54% Mg 222(3) B8 3 11 173 24 7 2ww  ss0ie0l 208 —
Testforaverall effect 2= 0.74 (= 0.48) vasconcellos 2016 315 82 10 371 186 10 04%  -5.60(10.46,7.26) —
273 Airica Wen 2008 2208 1264 24 5123 2800 13 0.3% -2015[4421,-14.08]

Apassi 2020(1) 945 208 8 123 S31 4 15%  -284[8.24,256) -T §f..”,f;i.f.”§£., ) e 422 1w 35 336.2223 ;53;'[[?42; 553921 +
Abassi 20200) 106 a1 & 123 83 4 14% - 170(763,423] - Heterogenelly: Taw= 11.61; ChiF= 126,63, ar=16 (P < 0.00001); I*= 87%
Racil(1) 2016(1) 163 084 17 1893 2 7 34%  -290(443,-137] - et Tor averall shast 7o 8 48 (< 0.00001) :
Ratil(1) 2016(2) 173 15 16 182 2 7 33%  -190[355,-0.29 -
Racll(2) 2016(1) 156 12 23 185 16 9 36% - L )
Reacll(2) 2016(2) 14E 1 26 186 16 10 6% 4001605234 - 2.3 High-Income countries
Ratil 2013(1) 155 119 11 186 195 B 33% 3301501150 _ Benson 2008 1533 86 32 1603 2085 35 1.0%  -0.70[8.37,6.97]
Racil 201302 179 145 11 188 198 ® 3% 0900285 098] o Bharath 2018 103 833 20 27 1073 20 1.3% -16.70[2295,-10.45]
Subtotal (95% C) 120 53 234% 2811357, 2.06] ' Canel 2005 218 14 27 258 10 23 12% 3801058, 278
Heterogeneily. Tau? = 0.38; Chi*= 10.73, df= 7 (F = 0.18); = 35% g:ﬂé‘gﬂ%ﬂém TE s N mIoMs L 0P .]333'][[123315 2?}
Testfor overall effect: 2= 7.8 (P < 0.00001) .
DAVIS(2) 2009(2) 286 749 15 28 175 5 03%  0.60[1520,16.40]
274 North America Davis 2020 234 1567 90 194 1608 85 18% 400 10.71,8.71]
Bharath 2018 103 8939 20 27 1073 20 1.3% -16.701-22.95,-1045 —_— FamourLambert 2008 1613 677 22 135 527 22 23% 2631096,6.22]
Canel 3005 3.8 44 27 358 A0 3 X% -3.80 058,278 — Kelly 2004 1112 5 10 1412 743 10 15% -3.00[-8.55,2.55] [
Davis(1) 2009 278 125 17 243 145 2 08%  3.50[5.09,12.00] —_ Kim 2007 89 498 14 108 45 12 23% -1.90 (5.55,1.76] 7
DAVISE2) 2009(1) 283 801 9 28 175 & 03% 03005911651 I Kim 2010 91 12 24 137 22 24 36%  -460}560,-3.60) -
DAVIS(2) 2009(2) 286 749 15 28 175 6 03%  060[015.20,16.40) [ m— Lee 2012¢1) 01 6938 15 4D G905 5 D.O0% -19.90[8987 40.07]
Davis 2020 334 1567 90 {94 1608 05 1.8% 400F0.71,871] — Lee 2012¢2) 178684 16 4D BA05 6 D.O0% -2300[6725 4125
Kelly 2004 1112 5 10 1412 743 10 15%  -300[855 255 — Lee 2013{1) 2057 1471 14 3105 1333 4 03% 10483556, 4.60] e
i 2020 91 12 24 1a7 22 24 36%  -AG0ESED..360 - Lee 2013(2) 4415 1749 14 3108 1333 4 03%  1310(2.78,28.08]
Lee 201261) 01 6938 15 40 6905 5  00% -19.90089.07,5007) McCormack 2014 767 21327 10 147 1733 B 03% 6501136, 24.38
Lee 301 3(2) 17 66.84 16 40 BAOS & 0.0% -23.00[87.25 4128 Meyer 2006 1116 461 33 146 765 34 26% 344 [6.45,-043
Lee 2013(1) 2057 1471 14 3105 1323 4 0.3% -10.48 [2556, 4.60] —_— Migueles 2023 1336 632 38 1381 633 37 17% -0.55 13.40,2.30)
Lee 2013(2) 4415 1749 14 3105 1323 4 03%  13.10(2.78,2898 — Park 2007 83 3 18 144 82 21 23%  -610[8.86,-234
McCarmack 2014 27.67 21.32 10 2117 1733 8  0.2%  B.50111.36,249.36  — Pena 2023 19 883 78 21 1233 38 1.8% -2.00 16.38,2.38]
Pena 2022 13 883 7B 21 1233 38 10% 2000538238 — Salus(2) 2022 064 B3 14 3B 2460 14 04% 111612457, 2.29)
Savoye 2007 17.8 9741 75 295 162 44 09% -11.6019.38,-382) _— Savoye 2007 178 27041 78 95 162 44 08% -1160019.38,-3.82) —_—
Savoye 2011 184 472 75 274 1773 44 16%  -8.00[1435.-3885) — Savaye 2011 184 471 78 T4 1RT3 44 16%  -0.00(14.35,-3.69) —
Shaibi 2008 115 820 11 181 854 10 11%  -7.60[1481.-039] — Seo 2012 603 866 10 093 2541 10 03% -330019.76,13.6 S
Staiano 2017 1 1337 20 2347 T.HE 18 1A% 283[4.21,9.47 Shaihi 2008 116 828 11 181 854 10 1A% -7E0F14.81,-0.39] ]
Tas 2023 3585 2241 31 2886 2241 B 0.2%  699[1260,26.58 s e Shalitin 2008 288 842 55 1162 1001 85  23% 274 [0.32,0.84 —
wong 2018 103 B3 15 27 93 15  13% -1670[22.95-1045] — Son 2017 94 134 20 126 8§37 20 20%  -3400583,-087 -
Subtotal (95% CI) 586 395 19.7%  4.3117.22,-1.40] * Staiano 2017 264 1337 20 2347 T3 1B 1A% 263 [4.21,9.47) T
Heterogenelty: Tau® = 21.78; Chi*= 6688, df= 19 (P < 0.00001); = 72% Tas 2023 3585 2241 3 2886 21241 B 0%  6.99[1260,26.58 —
Testfor overall effect: 2= 2.90 (P = 0.004) Tionna 2009 3302 1282 20 2333 136 22 08%  -1.31[8.30,6.68 —
Tsang 2009 1995 1257 11 2089 5 B 08%  -0.04[8.14,7.28 —T
2.7.5 South America wong 2018 103 813 15 27 83 15  1.3% -16F0[2295,-10.48] —_—
Fatia 2020(1) 108 404 24 11 4F 13 2% -0200303,269) Subtotal (95% CI) 875 685 404%  -3.41[5.07,-175] 4
Faria 2020(2) M4 433 2 1 4 13 17% 040[2.43,3.33] Heterogenelly: Taw= 10.23; Ch= 82.75, df= 31 (P = 0.00001); F= 67%
Lira 2017(1) 2775 1535 26 274 1287 16 0.8% 0.35[8.18, 8.88] —_ Testfor overall effect Z= 4.02 (P = 0.0001)
Lira 2017(2) 2548 103 25 274 1287 1T 14%  -192[013,529 -
Lopes 2015 47 T4 A7 1BE B5 16 18% 2100685269 — Total (95% CI) 1420 1051 100.0%  -3.93[-4.80,-3.06] +
Machado 2032 147 7B 20 298 B 15 19% -1520019.71,-106] — Heterogenelly: Tau" = 5.23; Chi== 233.37, df= 56 (P = 0.00001); F= 76% * = p =
vasconcellos 2016 315 92 10 374 186 10 04% 560 [18.46,7.26] — T Testfor overall effect Z= 8.3 (P < 0.00001) . .
Subtotal (95% CI) 148 00 114% 339 [-7.99,1.200 gl Testfor subaroun differences: Chi*= 6.61. of= 2 (P = 0.04). 1= 69.7% Favours fexperimental] Favours [conrol
Heterogenelty. Tau® = 26.67; Chi*= 37.73, df= 6 (F < 0.00001% 1= 84%
Testfor overall effect: 2= 1.45 (P = 0.15)
2.7.6 Oceania
genson 2008 1533 96 32 1603 2086 35 1.0%  -DJ0[837,697) —T
Tsang 2008 1295 1257 11 2088 5 & 00%  -D94[-014,7.26]
Subtotal (95% CIj 43 43 18%  -0.81016.41,4.79]
Heterogeneity: Tau = 0.00; Chi== 0.00, df =1 (P = 0.87); = 0%
Testfor overall effest; 2= 0.28 (P = 0.78)
Total (95% C1) 1420 1051 100.0%  -3.931-4.80, 3.06] (]
Heterogenelty: Tau? = §.23; Chi*= 733.37, df= 56 (P < 0.00001); F= 76% - =+ % -

Test for overall effect 2= 8.83 (P < 0.00001)
Test for subaroun differences: Chi®= 12.06. df= & (P = 0.03), I*= 62.5%

Favours [experimental] Favours [contiol]
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Experimental Control
Study or Subgrouy Mean  SD Total Mean  SD Total Wei
2.9.1 Overweight
Davis(1) 2009 78 125 17 243 145 3 08%
DAYIS(2) 2009(1) 263 801 9 28 175 5 03%
DAYIS(2) 2009(2) 266 748 28 175§ 03%
Faria 2020(1) 108 414 147 13 33%
Faria 2020(2) 1.4 433 147 13 3%
Gulijianati 2022 518 123 789 129 46 4.6%
Kelly 2004 1112 5 1412 74310 1%
Lopes 2016 wr 74 168 65 16 20%
Shaihi 2006 1.5 828 191 889 10 1.2%
Subtotal (95% C1) 139 17.2%
Heterogeneity. Tau®= 1,25, ChF= 1132, d=8 (P= 0.18); F= 29%
Testfor overall effect 7= 2.23 (P = 0.03)
2.9.2 Obesity
Bharath 2018 103 938 20 27 1073 20 1.4%
Canel 2005 219 14 27 258 10 323 1.3%
Farpourlamberi2008 1613 677 22 13§ §2F 22 2%
Jianjun 2012 1334 453 20 2892 B44 15 25%
Kim 2007 89 498 14 108 45 12 28%
Kim 2020 a1 12 24 137 22 M 44%
Lee 2012(1) 201 6838 15 40 BOOS 5 0.0%
Lee 2012(2) 17 6684 16 40 B905 B 0.0%
Lee 2013(1) 2067 1471 14 3108 1323 4 03%
Lee 2013(2) 4415 1748 14 3105 1323 4 03%
Lira 2017(1) 2775 1635 26 274 1267 16 09%
Lira 201742) 2548 103 25 274 1257 17 1.2%
Liu 2018 895 433 30 1678 485 20 33%
Luo 2013¢1) 622 737 43 1283 A11 34 32%
Luo 2013(2) 873 787 &2 1627 §2F 38 32%
McCormack 2014 767 232 10 A7 1733 8 02%
Meng 2022(1) 75 28 12 123 24 B 34%
Meng 2022(2) 6.8 301 123 24T 34%
Mever 2008 1116 481 33 148 TES 34 30%
Park 2007 83 318 144 B2 3 26%
Pena 2022 19 883 78 21 1233 38 22%
Racil(1) 2015(1) 163 084 17 182 27 a1%
Raeil(1) 2016(2) 173 15 16 182 27 40%
Racil(2) 2016¢1) 156 12 13 186 16 9 43%
Racil(2) 2016(2) 146 126 186 16 10 44%
Racil 2013(1) 155 148 11 188 185 6 40%
Racil 2013(2) 179 145 11 188 185 B 38%
Salus(3) 2022 2064 673 14 B MBI 14 04%
Savoye 2007 17.9 2711 75 285 162 44 10%
Savoye 2011 164 472 75 274 1773 44 17%

663 BEE 10 993 2611 10 0.3%
Shalitin 2000 888 012 &5 1162 1001 85 27%
Son 2017 a1 134 20 125 £37 W 35%
Tas 2023 3685 2241 3 38.88 2241 6 02%
vastoncellos 2016 315 82 10 371 186 10 04%
Wen 2008 2208 1264 24 6123 3600 13 03%
Waong 2018 103 813 15 27 83 15 14%
Zehsaz 2016 123 6 16 186 31 16 38%
Subtotal (95% CI) 82.8%

Heterogeneity: Tau® = 5.77; Chi*= 16722, df= 37 (P < 0.00001); I = 76%

Testfor overall effect Z=8.81 (P < 0.00001)

Total (95% C1)
Heterageneity: Tau®
Testfor overall effect 2= 923 (P < 0.00001)

1150

Testfor subaroun differences; Ch = 11.43. dr= 1 (F = 0.0007). F

Experimental

Control

Study or Subarouy Mear SD_Tot

2.11.1 Metabolically healthy obesity

Eoer 2014¢1) 1 4 17 13 aF
Boer 2014(2) 12 47 18 13 37
Davig 2020 23.4 1567 90 19.4 16.08
Faria 2020(1) 108 414 3 1 42
Faria 2020(2) 114 433 2 1 421
HarderLauridsen 2014 643 1606 12 6§22 3675
Kim 2007 89 498 14 108 45
Shalitin 2009 888 912 55 11.62 10.01
Subtotal (95% CI) 253

Heterageneity: Tau?= 0.00; Chi* = 6.88, =7 (P = 0.44); F= 0%

Testfor overall effect Z=1.04 (P = 0.30)

2.11.2 Metaholically unhealthy obesity

Farpour-Lambert 2008 1643 677 32 135 537
Kelishadi 2008 97 237 45 a 21
Kelly 2004 1142 5 10 1412 743
Luo 2013¢1) 622 737 43 1283 511
Luo 2013(2) 873 787 52 1627 627
hiachadn 2022 147 TE 30 399 6
Mengy 2022(1) 75 28 12 123 24
heng 2012(2) 6.8 311 123 24
Murphy 2008 142 85 33 321 211
Savoye 2007 178 2711 76 2895 162
Savoye 2011 18.4 472 TE 374 1773
Tjonna 2009 2202 1282 20 2333 136
wasconcellos 2018 315 92 10 34 188

Subtotal (95% C1)

805 100.

4.44; Chi*= 188,86, df= 45 (P < 0.00001; F = 76%

91.3%

SD_Total Weight

7 ET®
7 55%
85 19%
13 59%
13 59%
13 07%
12 55%
55 55%
205 39.7%
2 55%
a7 67%
0 24%
34 60%
]| 60%
15 50%
B BA%
7T BI%
12 18%
24 33%
44 45%
2 31%
m 1%
60.3%

Heterogeneity: Tau® = 23.36, ChF=124.92, df= 12 (P < 0.00001); F= 80%

Testfor overall effect 7= 3.55 (F = 0.0004)

Total (95% CI) 671

516 100.0%

Heterageneity: Tau?= 14.72; Ch*= 134.75, df= 20 (P < 0.00001); F= 85%

Testfor averall effect Z= 3.49 (P = 0.0005)

Testfor subaroun diferences: Chi*= 8.22. df=1 (F = 0004 F= 87.8%

Mean Difference
IV, Ra 95%

3.50114.09,12.09]
03001591, 16.51
0,60 [15.20, 16.40
-0.20 3.03, 2.63
0.40[2.43,3.23]
-2713.22,-2.20]
-3.00 8.5, 2.55]
-210 [6.85, 2.65]
7801481
-1.681-3.16,

1
1
i
il

-16.70 [22.95,-10.45]

-390 (1058, 2.78]
263 F0.95,5.27)

-15.58[19.40,-11.76]

-1.90 [5.55, 1.75]
-4.60 F5.60,-3.60]
-19.90 89,67, 60.07]
-33.00[87.25, 41.25]
-10.48 [26.56, 4.80)
1310 [-2.78, 28.98]
0.358.18,8.38]
192913, 5.39]
7.83[10.47,-5.18]
-6.61 [9.40,-3.87]
7541028, -4.80]
5.50 (1135, 24.36]
480 [7.28,-2.31)
-5.50 [8.01,-2.99]
-3.44 [6.45,-0.43)
-6.40 [9.85,-2.34]
-2.00 [6.38, 2.38)
280 [4.43,-1.37]
-1.80 [-3.55,-0.25]
-3.00 [4.15,-1.85]
-4.00 [5.06,-2.84]
-330 F5.01,-1.59]
-0.90 [-2.68, 0.88)
1116 24,57, 2.35]
11,60 19.38,-3.82)
-9.00(14.35,-3.65]
-330[19.76,13.16]
274|532, 0.84]
-3.40 [5.83,-0.97)
5.00 [12.60, 26.56]
-5.60 [18.46, 7.26]

-28.45 [44.21,-14.00]
-16.70 [22.95,-10.45]

430 [5.28,-2.37]
-4.831-5.91,-3.76]

-4.20[-5.09, -3.31]

Mean Difference
V. Ran

ol

200534, 1.34]
100 }4.63,2.63]
400F0.71,871]
-0203.03,263]
0.40[2.43,3.23]
-390 [-24.85,18.06]
190 }5.55,1.75]
-27416.32,084]
-0.67 [-1.95, 0.60]

263 F0.95,6.32]
0.700.22,1.62]
-3.00 8.5, 2.54]
-6.61 [9.40,-3.82)
-7.5410.28,-4.80]
-15.20 (19.71,-10.69]
-4.8017.29,-2.31]
-5.50-8.01,-2.99]
-7.90 [20.45, 4.65]
-11.60-19.38,-3.82)
-8.00(14.35,-3.68]
-1.3119.30, 6.68]
-6.60 11646, 7.26]
-5.48[-8.51,-2.45]

-3.49[.5.45, -153]

Figure S17.9. Forest plot of subgroup analyses by weight status
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Figure S17.11. Forest plot of subgroup analyses by metabolic status
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Experimental ol
SD_Total Mean

Study or Subaroup _ Mean
2101 Boys

Jianjun 2012 1330 453 20 1882 644
Kim 2007 89 498 14 108 45
Lee 2012(1) 204 6938 15 40 B9.05
Lee 2012(2) 17 B694 16 40 6205
Lun 2013(2) 873 79T 61 1827 427
Meng 2023(1) 75 28 11 123 24
Meng 2022(2) 68 3 11 123 24
Salus(2) 2022 2064 673 14 318 2469
Se02012 663 850 10 993 2611
Shaibi 2006 15 828 11 191 a54
Zehsaz 2016 123 26 16 166 31
Subtotal (95% CI) 191

Mean Difference

SD_Total Weight IV, Random, 95% Cl

15 35% -15.98 [19.40,-11.76]

12 36%  -1.90[555,1.75]
5 0.0% -19.90[89.87, 50.07]
6 00% -23.00[87.25 41.25]
38 44%  -T.54110.28,-4.80)
6 47%  -4.807.26,-231]
TO4B%  -5.5018.01,-299]
14 06% -11.1612457,2.26]
10 04%  -330[19.76,13.16]
10 1.6%  -7.60(14.81,-0.30)
16 51%  -4.30 [6.28,-2.32)
139 287%  -6.64[9.16,-4.11]

Heterageneity: Tau = 8.23; Chi* = 35.40, df= 10 (F = 0.0001); F= 72%

Testfor overall effect Z=5.15 (P < 0.00001)

2.10.2 Girls

Abagsi 202001) 946 208 8 123 831
Abassi 2020(2) 106 44 g 123 631
Bharath 2018 103 939 20 27 1073
DAVIS(Z) 2008(1) 283 801 a2 175
DAVIS(2) 2008(2) 266 749 18 28 175

Kim 2020 a1 12 24 137 12

Lee 2013(1) 1471 14 305 1323
Lee 2013(2) 4415 17.49 14 3105 1323
Liu 2018 895 439 30 1678 485
Lopes 2016 147 7417 168 6
Luo 2013(1) 621 737 43 1283 511
Park 2007 83 3 19 144 82
Racil(1) 2016(1) 163 084 17 182 2
Racil(ly 2016(2) 173 15 16 182 2
Racil(Z) 2016¢1) 156 13 23 188 16
Racil(2) 2016(2) 146 1 26 186 16
Racil 2013(1) 186 118 11 188 1.95
Racil 2013(2) 179 145 11 188 198
Son 2017 a1 134 20 135 537
Staiano 2017 261 1337 20 2347 763
waong 2018 103 813 16 27 93
Subtotal (95% Cl)

4 24%  -2.84[0.24,258)
4 23% 70763423
20 20% -16.70[22.95,-10.45]

5 04%  030[1591,16.51]
5 04%  0A0[15.20,16.40]
4 58% 460 F5.60,-3.60)
4 05% 1048 2556, 4.60]
4 04% 13101278, 28.98]
20 46%  -7.83F10.47,-5.19)
16 28%  -21016.45,2.66)
34 44% <661 [9.40,-3.82)
21 35% 610 [9.86,-2.34]
TOGS% 280 443,137
TOGA%  -1.8013.56,-0.25)
9 58%  -3.00 415185
10 58%  -4.00 [5.05,-2.94]
6 64%  -3.30[5.01,-159)
6 63%  -0.00[268,08%
20 47%  -340 }5.89,-0.07)
18 1.8% 263[4.21,9.47]

15 20% -16.70[22.95,-10.45]
259 713%  -4.11[5.26,-2.96]

Heterogeneity: Tau® = 3.65; Chi* = 78.39, df= 20 (F = 0.00001); F=74%

Testfor overall effect Z= 7.00 (P < 0.00001)

Total (95% CI) 571

Heterogeneity: Tau®= 4,01, Chif= 127,52, di= 31 (F < 0.00001);

Testfor overall effect Z = 8.76 (P < 0.00001)
Testfor subaroun differences: Chi= 3.19. df= 1 (P = 0.07).

308 100.0%
= 76%

-4.83[.591,.-3.75]

8.7%

Figure S17.10. Forest plot of subgroup analyses by sex

Mean Difference
IV, Random, 95% CI

[




Figure S18. Forest plots of subgroup analyses for Depression in children and adolescents with overweight or obesity

Figure S18.1. Forest plot of subgroup analyses by type of exercise

Experimental Control

Std. Mean Difference

Study or Subgroup _ Mean _ SD Total Mean  SD_Total Weight IV, Random, 95%C1
2.1.1 Aerobic exercise

Brennan 2012 78 BB 40 42 59 21 40% 0.43 (011, 0.96]
CROKER 2012 4524 681 33 4813 68T 30 46% 0.16 [-0.34, 0.65]
Daley 2006(1) 7B8 656 27 823 612 13 7%  -0.00[0.76,0.57]
Daley 2006(2) 832 B 22 823 BAZ 13 25% 0.01 [0.67,0.70]
Daniglsen 2013 4373 4B4 21 465 963 20 31%  -050F1.11,047
Goltfield 2015(1) 21 342 73 27 346 25  54%  -017[063,0.28
Jelalian 2019 93 127 0 758 9 18% 0.20 1058, 0.98]
Lofano-Prad 2022 138 83 37 114 83 37 53% 0.30 (016, 0.76]
Moon 2004 1705 34 17 05 2B 45% 0.00 [-0.50, 0.50]
Petty 2009(1) 515 107 41 489 98 19 38% 0.25 (030, 0.79]
Petty 2009(2) 48 85 42 480 88 18 38%  -D.0O9[063,0.48
Petty 2009(3) 475 99 27 517 112 15 29%  -040F1.03,024]
Petty 2009(4) 454 65 28 517 112 15  28%  -0.74[1.38,-0.09]
Romero-Perez2020  39.59 11.04 54 4006 1144 61  7.3%  -0041042,0.34]
\Wagener 2012 458 85 17 51 114 16 24%  -050(1.20,0.19]
Weintraub 2008 378 172 9 382 332 12 16%  -040[1.27,0.48
williams 2019 63 62 90 BB 59 85 113%  -0.09(039,0.21]
Yu 2020 16 182 89 13 18 T2 108% 018013, 0.48]
Subtotal (95% Cl) 77 500 80.7%  -0.03[-0.16,0.10]
Heterngeneity Taw = 0.01; ChF= 19.58, df= 17 (P= 0.30); = 13%

Testfor overall effect Z= 0.45 (P = 0.66)

2.1.2 Anaerobic exercise

Subtotal (95% Cl) 0 0 Not estimable
Heterogenefty: Not applicable

Test for overall effect Not anplicable

2.1.3Resistance exercise

Goltfield 2015(2) 17 353 78 27 346 25  54%  -0.28[073,0.17
Subtotal (95% Cl) 8 25 54%  -0.28[0.73,0.17]
Heterogenefty: Not applicable

Testfor overall effect Z=1.22 (P = 0.22)

2.1.4 Combined aerobic and resistance exercise

Golifield 2015(3) 36 330 72 27 346 26 64%  -003[0.48,0.43
Heidarianpour 2023 1245 219 15 1414 365 16  22%  -0.55(1.28,0.18]
Migueles 2023 T3 453 44 T3 458 44 63% 0.00 042, 0.42]
Subtotal (95% Cl) 13.8%  -0.09[-0.38,0.19]
Heterogenetty. Taw?= 0.00; Ch=1.74, df= 2 (P = 0.42); = 0%

Testfor overall efect Z= 065 (P = 0.52)

Total (95% CI) 926 609 100.0%  -0.05[-0.16,0.06]

Heteragenefty Tau?= 0.01; Ch = 22.65, df= 21 (P = D.36); F= 7%
Testfor overall effect 7= 0.88 (F = 0.38)
Testfor suboroun differences: ChiF=1.20. df= 2 (P = 0551 1= 0%

Figure S18.3. Forest plot of subgroup analyses by duration per session

Std. Mean Difference
IV, Random, 95% CI

-

-1 -0.5
Favours [experimental]

05
Favours [control]

Figure S18.2. Forest plot of subgroup analyses by exercise intensity

Study or Subgrouy

Experimental Control
Mean SD Total Mean

2.2.1 Moderate-to-low intensity

Brennan 2012
CROKER 2012
Daley 2006(1)
Daley 2006(2)
Danielsen 2013
Heidarianpour 2023
Jelalian 2019
Lofrang-Pradn 2022
Waon 2004

Petty 2008(1)

Petty 2009(3)
Remero-Perez 2020
Wagener 2012
‘Weintrauh 2008

Yu 2020
Subtotal (95% CI)

Heterogeneity: Tau®= 0.01; Chi®

74 96 40 42 58 121

4924 601 33 4813 647 a0
7.68 556 27823 612 13
832 6 22 823 B2 13

4273 464 22 465 962 20

1245 219 15 1414 365 15

a3 127 2N 7 64 a
139 83 7 14 8.3 37
17 05 3@ 17T 05 28

als 107 42 489 9.8 19
475 98 27 517 112 15
3960 11.04 54 4006 11.44 a1
458 86 17 &1 114 16
278 172 8 382 332 12
16 16.2 49 13 12 72
499 1

1577, df=14 (P=033);F=11%

Testfor averall effect: Z= 017 (P = 0.86)

2.2.2 High intensity
Goldfield 2015(1)
Goldfield 2015(2)
Galdfield 2015(3)
Migueles 2023
Petty 2008(2)

Petly 2009(4)
Williams 2019
Subtotal (95% CI)

21 342 73 27 346 25
17 3463 78 27 346 26
26 338 72 27 346 25
731 459 44 731 444 44
48 9.5 42 489 9.8 19
464 65 28 51T 112 15
5.2 80 6.8 5.9 25

427 238

Heterogenelty: Tau= 0.00; Chi*=4.44, df= 6 (P = 0.52); = 0%
Testfor overall effect; 2= 1.75 (P = 0.08)

Total (95% C1)

Heterogenetty: Taur= 0.01; Ghi*= 22,65, df= 21 (P = 0.36); |
Testfor averall effect: Z = 0,88 (F = 0,38

Std. Mean Difference

SD Total Weight V. Random, 95% CI

40% 043 F0.11, 0.96]
45% 0.16 [-0.34, 0.65]
27%  -0.090.76,0.57]
25% 0.01 [0.67,0.70]
24%  -0.50(1.11,042)
22%  -0.55[1.28,0.8
1.9% 0.20 10.58, 0.58]
53% 0.30 0.15, 0.76]
45% 0.00 [0.50, 0.50]
29% 0.25 10,30, 0.79]
29%  -0.40(1.03,0.24]
73%  -0.0410.42,034]
24%  -0.50(1.20,0.9]
16%  -0.40[1.27,0.48]

10.9% 018013, 0.45]
50.6%  0.01[0.13,0.16]
54%  -0.17 [0.63,0.28)
S4%  -02810.73,047]
54%  -0.03(0.48,0.43]
63% 0.00 [0.42, 0.47]
38%  -0.090.63,049
28%  -0.74[1.38,-0.09]

11.3%  -0.08[039,0.21]
40.4%  -0.15[-0.31,0.02]

100.0%  -0.05[-0.16,0.06]

Std. Mean Difference
IV, Random, 95% CI

Testfor subaroun differences: Chi*= 1.99.df=1(P=016). F=49.7%

-0.5 [ 1
Favours [experimental] Favours [control]

Figure S18.4. Forest plot of subgroup analyses by exercise

frequency
Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference

Study or SD Total Mean  SD Total Weiaht IV, Random, 95Y% CI 1V, Randon, 95% CI Study or Subaroup __ Mean __ SD_Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.3.1 <50 minutes per session 2.4.1 <3 sessions per week
Daley 2006(1} 768 556 27 823 612 13 27%  -009FD.T6,0.57) Brennan 2012 78 96 40 42 58 2 40% 0.43[0.11, 0.96] -7
Daley 2006(2) 832 6 22 823 612z 13  25% 0.01 [067,0.70] Jelalian 2018 83 127 7 &8 3 10% 0.20 [-0.58, 0.98]
Danielsen 2013 4273 484 22 465 963 20 31%  -0AD[ 11,0432 Lofrano-Prado 2022 138 83 37 114 83 37 63% 0.30 [-0.16, 0.76] S —
Goldfield 2016(1) 21 342 73 27 346 25 54%  -017[063,028 Moan 2004 17 06 3 17 06 28 46% 0.00 [-0.50, 0.50)
Goldfield 2015(2) 17 353 78 17 346 25 54%  -028[073,047) Romero-Perez2020 3958 11.04 54 4008 1144 &1 73%  -0.04[042,034) I
Goldfield 2015(3) 2B 339 72 27 346 25 54% -0.03[0.48,0.43] e E— Subtotal (95% CI) 1 146 23.1% 0.14 [-0.08,0.36] -
Petty 2000(1) 15 107 42 489 9B 19 30% 0.25 [0.30,0.78) —_— T Heterogeneity: Tau?= 0.00; ChiF= 2.76, df= 4 (P = 0.60); F= 0%
Petty 2000(2) 48 85 42 488 4B 18 30%  -0.09[063 044 I Testfor overall effect Z=1.28 (P = 0.20)
Petty 2009(3) 475 88 27 817 112 15 28%  -040F1.03,0.24] —
Petty 2000(4) 454 6.5 8 517 12 15 2.8% -0.74 |1.38,-0.09] 2.4.2 =3 sessions per week
williarms 2019 63 82 90 BB 59 85 11.3%  -0.09[039,0.21] CROKER 2012 4924 891 33 4813 B87 30 16% 0.16 [-0.34, 0.65] e Ea—
Subtotal (95% CI) 523 49.1%  0.16[.0.31,-0.01] Daley 2006(1) 7E8 556 27 823 B12 13 27%  -0.09[0.76, 057
Heterogeneity: Tau?= 0.00; ChF = 8.02, dff = 10 (P = 0.63); Daley 2006(2) 832 B 22 823 B2 13 26% 001 [-0.67,0.70)
Testior overall eflect 2= 2.08 (P = 0.04) Danielsen 2013 4273 464 22 486 883 20 31%  -060[1.11,017) —

Goldfield 2016¢1) 21 342 73 27 348 25 64%  -017[0.630.29 —_—T
2.3.2 50 minutes per session Goldfield 2015(2) 17 353 78 27 346 25 54% -0.28[0.73,0.17] e
Brennan 2012 7896 40 41 59 21 40% 0.43[0.11,0.96] Goldfield 2015(3) 26 339 72 27 346 25 64%  -003[0.48 043 —_—T
CROKER 2012 49.24 681 33 4813 BT 30 46% 0.16F0.34,0.65] Heidarianpour 2023 1246 218 15 1414 365 15  22% -0.55 [1.28, 0.18] —
Heidarianpour 2023 1245 219 15 1414 365 15 22% -0.55F1.28,0.18] Migueles 2023 731 459 44 731 480 44 B.3% 0.00[-0.42, 0.42] _—
Jelalian 2016 a3 127 2 758 9 1a% 020 -0.58,0.98] Petly 2008(1) 516 107 42 488 88 19 3.0% 0.25[-0.30, 0.79) —_—Y
Lofrano-Prado 2022 138 83 37 114 B3 37  63% 0.30 [016,0.76) T Petty 2008(2) 48 95 42 488 88 19 38%  -0.09[063 045 S
Migueles 2023 731459 44 731 458 44 GI% 0.00 [0.42,0.42) — 1 Petly 2008(3) 476 @8 27 617 112 15  28%  -0.40[1.03024) —
Moan 2004 1705 34 17 05 38 45% 0.00 [-0.50, 0.50] Petly 2008(4) 454 B5 28 617 112 16 28%  -0.74[1.38,-0.08)
Romero-Perez 2020 3956 11.04 54 40.06 1144 51 73%  -0.04[042,0.34) Wagener 2012 458 86 17 51 114 16 24%  -050[1.20,018] —
Wagener 2012 458 86 17 51 114 16 24% -0.50[-1.20,0.18] Weintraub 2008 278 172 9 392 332 12 16% -0.40 [1.27, 0.48]
Weintrauh 2008 278 172 9 382 337 12 16%  -040[1.27,048 Williarns 2019 63 52 00 68 58 85 113%  -0.08[030 021] _
U 2020 16 162 99 13 18 72 109% 018013, 0.48] I YU 2020 16 162 59 13 18 72 10.9% 018013, 0.45]
Subtotal (95% CI) 335 509%  0.061-0.09,021] -> Subtotal (95% Cl) 463 769%  0.10[0.22 0.02]
Heterageneity Tau®= 0.00; Chi*=10.32, df=10 (P = 0.41); 1*= 3% Hetsrogsneity Tau?= 0.00; Ch = 16.32, di= 16 (P = 0443, F= 1%
Testfor overall effect 2= 0,80 {P = 0.43) Testior overall effect Z=1.67 (P = 0.05)
Total (95% CI) 926 609 100.0%  -0.05[-0.16,0.06] ) ) - ) ) Total (95% Cl) 609 100.0%  0.05[0.16,0.06] <>
Heterageneity Tau®= 0.01; Chi*= 22,65, df=21 (P = 0.36); 1°= 7% + o s ! Hetsrogsneity Tau?= 0.01: Gh= 2285, di= 21 (P = 038), F= 7%
Testfor overall effect: Z= 0,88 (P = 0.38) 1 0.5

Test for overall effect 7= 0.88 (P = 0.38)

0s
Favours [experimentall v
Testfor subsroun differences: Chi*=3.68. df= 1 (P = 0.08), F= 72.0% Favours [control]

Favours [control]

Testfor subaraun diferences: ChF= 4.13.df=1 (P = 0.04). F= 75.8% Favours [experimental]
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Figure S18.5. Forest plot of subgroup analyses by weekly exercise duration Figure S18.6. Forest plot of subgroup analyses by
intervention duration

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
Studyor Subaroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95%CI IV, Random, 95% CI Studyor Subaroup _ Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random. 95% C1
2.5.1<150 minutes per week 2.6.1 <12 weeks (total intervention duration)

Brennan 2012 79 96 4D 42 58 3 40%  D43F011,0.98) B Daley 2006(1) 788 556 27 823 612 13 27%  -0.08[0.76,057]
Daley 2008(1) 788 556 27 823 612 13 27%  -DOS[OTB,057] — Daley 2006(2) 832 B 22 821 612 13 25% 0.01 [0.67, 0.70]
Daley 2006(2) 8.32 6 22 823 61z 13 Z5% 0.01 F0.67,0.70] -1 Woon 2004 17 05 34 17 05 28 45% 0.00 [-0.50, 0.50]
Galdifield 2015(1) 21 342 73 27 346 35 54% 047063, 0.20) I \Wagener 2012 458 88 17 51 114 16 24%  -050(1.20,009 1
Galilfield 2015(2) 17 353 78 17 346 35 5d% -0.28[0.73,0.17] I Subtotal (95% CI) 100 70 12.1% -0.12[-0.43,0.19] i
Goldfield 2015(3) 25 333 72 27 346 25 54%  -D03[048,0.43] — Heterogeneity. Tau = 0.00; Ghit= 1 85, df= 3 (P = 0.67), F= 0%
Jelalian 2018 83 127 21 7 58 8 108%  020[058 088 e E— Testior overall effect Z= 0.74 (P = 0.46)
Lofano-Prado 2022 139 83 37 114 83 37 53%  030FL16,0.76] T
Moon 2004 17 05 34 1.7 04 28 4.5% 0.00 [0.50, 0.50] 2.6.2 =12 weeks (total intervention duration)
Petty 2008(1) 615 107 42 488 98 18 30% 0.25 [0.30, 0.78] ] Brennan 2012 79 86 40 42 53 21 40% 0.43 (011, 0.96] -
Petty 2008(3) 475 88 27 817 112 16 18% -040F1.03,0.24] T CROKER 2012 49324 681 33 4813 697 30 4B% 016 [0.34, 0 65] —
Romero-Perez 2020 39.59 11.04 54 4006 1144 ST 73% 004 FL4Z,0.34] Danlelsen 2013 4273 484 22 465 963 20 3% -050[141 012 B e
Subtotal (95% CI) 521 281 51.1% 0.01[-0.14,0.15] Goldfield 2015¢1) 21 342 73 27 346 25  54% 047 [0.63, 0.28] —_—
Heterogeneity: Tau®= 0.00; Chi*=8.82, df=11 (P = 0.64);F= 0% Galdfield 2015(3) 17 353 78 27 346 25  54% -0.28 [0.73,017] E—
Testfor overall effect 2= 0.08 (F=0.94) Galdfield 2015(3) 26 339 73 27 346 25  54% -0.03 [-0.48, 0.43 —_—
. ) Heigarianpour 2023 1245 219 15 1414 385 15 23% 0850138018 2~
252 150 minutes per week Jelalian 2019 93 127 1 7 53 9 19% 0.20 [-0.56, 0.98] —
CROKER 2012 4824 BS1 33 4B1Z RAT 30 4B%  DIBL034 065 Loano-Prado 2022 138 83 37 114 B3 3 63% 0.30 [0.16, 0.76] T
Danielsen 2013 4273 468 21 465 963 20 1% -0S0FL11,043 Migueles 2023 791 489 44 731 459 44 63% 0.00 1042 0.42) _
Heidarianpour 2023 1245 219 15 1414 365 15 22% -0.551.28,0.18] - [— Petty 2009(1) 5.5 107 42 489 a8 19 3.9% 0.25 [0.30,0.79] e
Migueles 2023 731 459 44 731 459 44 B.3% 0.00 [0.42,0.42] Petty 2009(2) a8 95 42 489 a8 19 3.9% -0.09 063, 0.45] PR E—
Patty 2005(2) 4895 42 4BG 83 15 30%  -0.08F063 049 Petty 2008(3) 475 88 27§17 112 15 29%  -04001.03,024) —1
Petty 2009(4) 454 85 28 517 112 15 28%  -0.741.39,-0.09 Petty 20090 18 65 I M7 112 15 Zew  -nrar1e.008 ————
Wagenet 3012 458 86 A7 &1 114 16 24%  -050F1.30,019 Romero-Persz2020  39.59 11.04 54 4008 1144 51 7.3%  -004 042,034
Weiniraub 2008 276 171 9 382 331 12 18%  -DAOFM.27.0.48] Weiniraub 2008 278 172 9 382 332 12 18%  -D40[1.27,048
Williams 2019 68 52 60 BB 58 85 113%  -DOSED38.021] — Williams 2018 83 52 o0 B2 58 85 11.3%  -0.00[039 021
;:unft?jgl . 162 333 1218 325 l: g?? g;flwgcﬁ'g?} - ‘u2020 15 162 98 1% 18 72 10.8% 018 013, 0.48]
me . . - HATRS Subtotal (95% CI) 826 539 87.9%  -0.05[0.17,0.08]
Helerogenaity: Tau® = 0.0 Chi*= 12,80, df= 8 (P = 0.17), = 30% Heterageneity: Tau?= 0.01; Chi*= 20.86, df=17 (F = 0.23); = 18%
Testfor overalleffect 2= 1.47 (= 0.14) Testfor overall effest Z=0.70 (F = 0.48)
Total (95% C1) 926 £09 100.0% - -0.05[.0.16,0.06] \ . ) ) Total (95% CI) 926 609 100.0%  -0.05[-0.16,0.06]
Heterogeneity: Taur= 0.01; GhiF= 22,85, df= 21 (P = D.38); F= 7% 5 =5 . H Lo T 00 Chie 73 65, e 21 (P = 096y, 1o 7%
Testfor overall effect 2= 0.88 (F = 0.38) . . geney. Tau e . k ) R 05 05
Testfor subaroun diferences: Chis=1.46. df=1 (P = 0.23). 1= 31.6% Favours fexperimentall Favours [conirol Testfor overall effect 2= 0.86 (7 = 0.38) Favours [experimental] Favours [control]
Testfor subaroun diferences: ChiF= 0.18. df=1 (P = 067). = 0%
Figure S18.7. Forest plot of subgroup analyses by region Figure S18.8. Forest plot of subgroup analyses by economic status
Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
StudvorSubaroup  Mean  SD Total Mean  SD Total Weight IV, Random. 95% CI IV, Random, 95% CI Studyor Subgroup _ Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Randorn, 95% C1
27.1 Asia 2.8.1 Lower-middle-income countries
Helgarianpour2023 1245 219 15 1414 365 1§ 22%  -08501.36,008 Subtotal (95% C1) 0 0 Not estimable
Moon 2004 17 05 38 17 05 I8 45% 0.00 -0.50, 0.50] e m— Heterogeneity: Mot applicable
Yu 2020 16 162 99 13 18 72 104% 016 (013, 0.45] I Testfor averall effect: Not applicable
Subtotal (95% CI) 148 115 17.6%  -0.01[0.36,0.34] .
Heterogeneity: Tau®= 0.04; ChiF = 3.25, of = 2 (P = 0.20), F = 39% 2.8.2 Upper-middle-income countries
Testfar overall eflect: Z= 0.05 (P = 0.96) Heidananpour 2023 1245 219 15 1414 365 15 23%  -D85F1.38,008) — [
Loffanc-Prado 2022 138 B3 37 114 83 37 53% 0.30 016, 0.76]
2.7.2 Europe Romero-Perez2020 3853 1104 54 4006 11.44 51 T3%  -0.04[042,0.34
CROKER 2012 4924 601 33 4813 BOT 30 46% 0.16 0.3, 0.55] R vu2020 16 162 83 13 18 72 108% 0.18 (013, 0.48]
Daley 2008(1) 766 656 27 823 612 13 7%  -0.09[0.76,057] B Subtotal (95% CI) 205 175 257%  0.06[-0.20,032]
Daley 2006(2) 832 6 21 823 Bz 13 25% 0.01 F0.67,0.70] — Heterogeneity: Taw? = 0.02; Chi'= 4.46, df= 3 (F = 0.22); F= 33%
Danielsen 2013 4273 464 22 465 863 20 3% -050[1.11,013) —_— Testfor overall effect 2= 0 47 (P = 0.64)
Migueles 7023 731 458 41 731 459 44 63% 0.00 042, 0.43] —_—
Subtotal (95% CI) 148 120 19.0%  -0.05[0.29,0.19] - 2.8.3 High Income countries
Heterogenieity: Tau®= 0.00; ChiF= 281, df = 4 (P = 0.50), F= 0% Brennan 2012 ra 8B 40 42 58 21 40% 0.4310.11,0.08]  BE—
Testfar overall eflect: Z= 0.41 (P = 0.68) CROKER 2012 4934 691 33 4813 697 30 45% 0.16 -0.34, 0.55] — T
Daley 2006(1) 7.68 556 27 833 612 13 27%  -0.09F0.76,0.57] — 1
2.7.3 Africa Daley 2006(2) 832 B 32 823 B1Z 13 26% 0.01 067,070
Subtotal (95% Cly 0 0 Not estimable Danielsen 2013 4273 464 22 465 963 20 1% -0.50 [1.11,0.12) EE—
Heterogeneity: Not applicable Guldfield 2015(1) 21 342 73 27 346 25 54%  -017 063,028 —
Testfar overall efect Not applicable Goldfield 2015(7) 17 353 78 27 346 26 54%  -028[0.73,017] E—
Goldfield 2015(3) 26 339 72 27 346 25 54%  -003[0.48,043 —_—
2.7.4 North America Jelalian 2019 93 127 21 758 9 19% 0.20 F0.58, 0.98] ]
Goldfield 2015(1) 21 342 T3 27 346 35 G64% -0.47 [0.63, 0.28] - 1 Migueles 2023 731 453 a4 731 458 44 B3% 0.00 [-0.42, 0.43] .
Goldfield 2015(2) 17 353 78 27 346 25 54%  -0.26[0.73,0.7] e Moon 2004 17 05 34 17 05 28 45% 0.00 10,50, 0.50]
Goldfield 2015(3) 26 339 73 27 346 35  54% -0.03 [-0.48, 0.43] R Petty 2008(1) 515 107 42 480 o8 10 36% 0.25 10,30, 0.79] _
Jelalian 2019 93 127 21 7 59 9 19% 0.20 -0.58, 0.99] —_— Petty 2000(2) 48 95 42 489 98 19  30%  -0.09 063 0.45 _
Petty 2008(1) 51.5 107 47 489 98 19 30% 0.25 [-0.30, 0.75] I Petty 2008(3) 475 88 27 517 112 15  28% -0.40 [-1.03, 0.24] R
Petty 2008(2) 48 85 47 489 98 19 30% -0.08 [-0.63, 0.45] - 1 Petly 2000(4) 454 GBS 28 517 112 15 28%  -0F4RL38-000)
Petly 2009(3) 4r.5 88 27 517 112 15 28% ~0.40[1.03,0.24] - Wagener 2012 458 BB 17 81 114 16 24% -050H1.20,009 T [
Pefty 2009(4) 454 G5 28 517 112 15 28%  -074[(1.38,-0.09) T Weintraub 2008 278 172 9 382 332 12 1.8% -040[1.27,048) T
Romero-Persz2020 3950 11.04 54 4006 1144 51 7.3%  -0.04 F0.42,034] — T Williams 2019 53 52 90 B8 53 85 113% 0091039021 —
Wagener 2012 458 86 17 51 114 16 24% 0800120018 02— Subtotal (95% CT) 721 434 743%  -0.09[0.21,0.03] »>
Weintraub 2008 28 172 0 382 337 17 16%  -040(1327,048 —————————————T Heterogeneity, Tau® = 0.00; Chi*= 16.09, d7= 17 (P = 0.52): = 0%
Wiliams 2019 63 52 90 B8 59 85 113%  -0.08[0.39,0.21] —T Tast for nverall efect 7 = 1 48 (F =0 14)
Subtotal (95% CI) 553 316 54.1%  -0.14[0.29,-0.00] -
Heterogeneity: Tau*= 0.00; ChiF = .84, of = 11 (P = 0.63); = 0% Total (95% C1) a6 609 100.0%  -0.05[-0.16,0.06] -
Testfor overall effect Z=1.98 (P =0.03) Heterogeneity: Taw?= 0.01; Chi= 22.65, df= 21 (P = 0.36); F= 7%
Testfor overall effect: 2= 0.86 (P = 0.38) F‘a\:“ou\s [-'-x-‘Ue\?m-'-nm] Fa aulsU[cﬁamm\]
2.7.5 South America Testfor subaroun differences: Chi== 111, df=1 (P = 0.29), = 0.6% h Erpenmental] Fav
Lofano-Prado 2022 138 83 37 114 83 I 53% 0.30 1015, 0.78]
Subtotal (95% Cl) 37 37 53%  030[-0.16,0.76]
Heterageneity: Mot applicable
Testfar overall sfiect Z=1.27 (F = 0.20)
2.7.6 Oceania
Brennan 2012 79 96 40 42 549 21 4.0% 043011, 0.986] T
Subtotal (95% Cl) 40 21 40%  043[-0.11,0.96] ———
Heterogeneity: Not applicable
Testfar overall efiect: Z=1.57 (F = 0.12)
Total (95% CI) 926 100.0%  -0.05[-0.16, 0.05] -
Heterageneity: Tau™= 0.01; ChiF= 22,65, df= 21 (P = 0.36); R 05 05 1
38

Testfor overall effect Z=0.88 (P =
Testfor suboroun differences: Chi®= 689 df= 4 (P= 014 7= 42.7%
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Figure S18.9. Forest plot of subgroup analyses by weight status
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Figure S18.10. Forest plot of subgroup analyses by sex
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Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.10.1Boys
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Figure S19. Forest plots of subgroup analyses for Anxiety in children and adolescents with overweight or obesity
Figure S19.1. Forest plot of subgroup analyses by type of exercise  Figure S19.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI
2.1.1 Aerobic exercise 2.2.1 Moderate-to-low intensity
Brennan 2012 774 40 6.8 6 21 1T4% 0.03 [0.50,0.56] -1 Brennan 2012 7 74 40 6.8 ] 21 1T.4% 0.03 F0.50, 0.56] -
Romerg-Perez 2020 1865 571 54 1935 534 a1 18.9% -0.13 (051,026 - Heidarianpour 2023 4777 28 16 BO0.26 38 15 10.0% -373407,-248) T
Wagener 2012 470 4z 168 4735 104 18 168% 005062073 1T Romero-Perez 2020 1885 &71 54 18935 534 51 189% -013 051, 0.28] -
fu 2020 20 202 a3 20 278 72 O196% 0.00 [-0.30,0.30] T Wagenar 2012 470 832 16 4736 104 18 1658% 0.05 062, 0.73] I
Subtotal (95% Cl) 209 162 71.6% -0.03[-0.23, 0.18] 4 Yu 2020 20 32 a5 20 278 T2 O196% 0.00[-0.30,0.30] 5
Heterogeneity: Tau®= 0.00; Chi®= 038, df= 3 (P = 0.94), F= 0% Subtotal (95% CI) 224 177 81.6% -0.50[-1.17,0.16] -

Testfor overall effect Z=10.26 (P = 0.60) Heterogeneity: Tau®= 047, Chi*=33.73 df= 4 (P = 0.00001); I*= 88%
Testfor overall effect Z=1 44(P=014)
2.1.2 Anaerobic exercise

Subtoetal (95% CI) o 0 Not estimable 2.2.2 High intensity
Heterogeneity: Mot applicable Migueles 2023 32.04 B.26 45 3021 623 39 18.4% 0.29(0.14,0.72]
Test for overall effect Mot applicable Subtotal (95% CI) 45 39 184% 0.29[-0.14,0.72]

Heterogeneity: Not applicable

2.1.3 Resistance exercise Test for overall effect Z=1.32 (F=018)

Subtotal (95% CI) 0 0 Nt estimable
Heterogeneity: Mot applicable Total (95% Cly 269 216 100.0%  -033[-0.87,0.21] -
Testfor overall effect. Mot applicable Heterogeneity: Tau®= 0.37; Chi*= 36.67, df= 5 (P < 0.00001); I*= 86%
Testfor overall effect Z=1.19(P = 0.23)

Testfor subaroun differences: Chi*= 3.88. df= 1 (P = 0.05). F= 74.2%

-4 2 2 4
Favours [experimental] Favours [control]

2.1.4 Combined aerobic and resistance exercise

Heidarianpour 2023 4777 26 15 8028 38 15 10.0% -373[497,-249) -
Migueles 2023 3204 B26 45 3021 623 38 18.4% 029014072 "
Subtotal (95% CI) 60 54 284% -1.68 [-5.62, 2.26] | T ——
Heterogeneity: Tau®= 7.67; Chi*= 36.04, df=1 (P <0.00001); I*=97%
Testfor overall effect Z=10.83 (P = 0.40})

Total (95% CI) 269 216 1000%  -0.33[-0.87,0.21] -
Heterogeneity Tau?= 0.37; Ghif= 3667, df= 5 (P < 0.00001); 1*= 86% + + b +
Testfor overall effect Z=1.19 (P = 0.23) .
Testfor subaroun differences: ChiF= 0.67. df=1 (P = 0.413. = 0%

Favours [experimental]  Favours [control]

Figure S19.3. Forest plot of subgroup analyses by duration per session  Figure S19.4. Forest plot of subgroup analyses by exercise

frequency
Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subaroup __ Mean  SD_Total Mean SD Total Weialit IV, Random, 95% CI v, Random, 95% Cl Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Iv. Random, 95% C1
23,1 <50 minutes per session 2.4.1<3 sessions per week
Subtotal (95% CI) 0 0 Not estimable Brennan 2012 TOT4 4D BE B M 174% 0.03 [-0.50, 0.56] -+
Heterageneity: Mot applicable Romera-Perez2020 1865 471 94 1835 5.34 51 18.9% -0.13(F0.51,0.26 -r
Testfor overall effect Not applicable Subtotal (95% CI) 9 72 363%  -0.0710.38,024] *
Heterogeneity Tau®= 0.00; Chi*= 0.21, df=1 (P= 0.64); F= 0%
23.2 50 minutes per session Testfor overall effect 2= 0.46 (P = 0.65)
Brennan 2012 TOT4 40 BB B 2 1T4% 0.03 [0.50, 0.56] 1
Heldarianpour 2023 4777 26 15 6026 38 15 10.0%  -373R497,-248 2.4.2 =3 sessions per week
Migueles 2023 3204 626 45 3021 623 39 18.4% 02910.14,0.72] ™ Heldarianpour2023  47.77 26 15 B0.26 38 15 100%  -373(497,-249] T
Romero-Persz2020 1885 571 54 1835 634 51 180%  -0.13[0.51,0.26 - Migueles 2023 3204 626 45 3011 623 39 184% 0.29 [0.14,0.72] ™
Wagener 2012 470 02 16 4735 104 18 158% 0.05 0,62, 0.73] -1 ‘Wagener 2012 478 92 16 47.35 104 18 158% 0.05 [0.62,0.73] T
Yu 2020 200202 99 20 2WE 72 196% 0.00 [0.30, 0.30) ng Yu 2020 20 202 99 20 278 T2 196% 0.00 [-0.30, 0.30] T
Subtotal (95% Cl) 269 216 100.0%  -0.33[-0.87,0.21] -g» Subtotal (95% C1) 175 144 637%  -0.62[-156,031] -
Heterogeneity: Tau®= 0.37; Ch*= 36,67, df= § (P < 0.00001); F= 86% Heterogeneity: Tau®= 0.78; Chi*= 36.43, df= 3 (F <0.00001); F=82%
Testfor overall effect Z=1.18 (P = 0.23) Test for overall effect Z=1.31 (P= 0.19)
Total (95% CI) 269 216 100.0%  -0.33[-0.87,0.21] - Total (95% CI) 269 216 100.0%  -0.331-0.87,0.21] -
;«el:;ogeneww‘:‘T:u‘t:ZU31;10;(\;: 3052537)‘ df=5 (P < 0.00001); F=86% 3 3 H T Heterogeneity Tau?= 0.37; Chi*= 3667, di= 5 (P = 0.00001); F= 86% - ‘2 5 +
estfor overall effect Z= = " Testfor overall efect Z=1.19 (P = 0.23 . )
Testfor subaroun differences: Not anplisable Favours [axpermental Favours [control Testfor subaroun differences: Chi*=1.21. df= 1 (P = 0.27). = 17.0% Favours [xperimental] Favours [confrol]

Figure S19.5. Forest plot of subgroup analyses by weekly exercise duration Figure S19.6. Forest plot of subgroup analyses by
intervention duration

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean  SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI Study or Subgroup  Wean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.5.1 <150 minutes per week 2.6.1<12 weeks (total intervention duration)
Brennan 2012 77440 BB B 21 174% 0.03 [0.50, 0.56] - Wagener 2012 479 92 16 47.35 104 18 158% 0.05 062,073 —
Romero-Perez 2020 1865 571 54 1935 53 51 189%  -013[051,0.2 —-r Subtotal (95% CI) 16 18 158% 0.05[-0.62,0.73] -
Subtotal (95% ) 94 72 363%  0.07[-0.38,0.24] L Heteragensity: Mot applicale
Heterogeneity: Tau®= 0.00; Chi*= 0.21, df= 1 (P = 0.64); F= 0% Testfor overall effect Z= 0.16 (P = 0.87)
Testfor overall effect: Z=0.46 (P = 0.69)

2.6.2 =12 weeks (total intervention duration)

2.5.2 =150 minutes per week Brennan 2012 7 74 40 BB 6 M 174% 0.03 [-0.50, 0.56] -1
Heidarianpour 2023 47.77 26 15 6026 38 15 100%  -373[487,-248) — Heidarianpour 2023 47.77 26 15 60.26 38 15 100%  -37314.97,-240] —=——
Migueles 2023 3204 626 45 3021 B23 39 184% 029[0.14,072) I Migueles 2023 32.04 B26 45 3021 B23 38 18.4% 029(0.14,0.77] ™
Wagener 2012 47.9 92 16 4735 104 18 158% 0.05 [0.62,0.73] 1 Romera-Persz 2020 1865 571 54 1935 534 &1 188%  -043[0.51,026 -
Yu 2020 0 202 93 20 278 72 196% 0.00 [-0.20, 0.30) T fu 2020 20 202 98 20 278 72 18.6% 0.00 [-0.30, 0.30] T
Subtotal (95% CI) 175 144 63.7% 0.62[-1.56,0.31] - Subtotal (95% CI) 253 198 84.2% -0.43[-1.06,0.21] e
Heterogeneity: Tau® = 0.78; Chi*= 36.43, df= 3 (P < 0.00001); F= 82% Heterogeneity Tau?= 0.43; Ch*= 36 57, df = 4 (P < 0.00001); F= 83%
Testfor overall effect Z=1.31 (P=0.19) Testfor overall effect Z=1.32 (P =0.19)
Total (95% Cly 269 216 100.0%  -0.33[-0.87,0.21] - Total (95% CI) 269 216 100.0%  -0.33[-0.87,0.21] -
Heterageneity: Tau®= 0.37; Chi*= 36.67, df= 5 (P < 0.00001); F= 86% 4 L) t H Heterogeneity Tau?= 037, ChR= 36,87, df= 5 (P < 0.00001); F= 8% + + + +
Testfor overall effect 2= 1.18 (P= 0.23) 4 2 ? 4

Favours [experimental] Favours [control] Testfor overall effect 7=1.18 (F =

Test for subaroun differences: Chif=1.21 df=1 (P=0271 F=17.0% Testfor subaroun differences; Chif=1.04. di=1 (P = 0.31). F= 3.8%
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Experimental

Control

Stucy or Subaros SD_Total Mean
2.7.1 Asia
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Figure S19.8. Forest plot of subgroup analyses by economic status

Std. Mean Difference

4

Favours [experimental] Favours [control]

Figure S19.9. Forest plot of subgroup analyses by weight status
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Figure S19.10. Forest plot of subgroup analyses by sex
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2.9.1 Overweight 2.10.1Boys
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Figure S20. Forest plots of subgroup analyses for Self-esteem in children and adolescents with overweight or obesity
Figure S20.1. Forest plot of subgroup analyses by type of exercise  Figure S20.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
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Weintraub 2008 19.33 381 9 205 542 12 34%  -023F1.10,063 Wagener 2012 506 103 16 463 128 15 48% 0.36 [0.35,1.07] e E—

Subtotal (95% CI) 207 60.4% 0.18-0.04,0.41] Weintraub 2008 1933 381 8 206 542 12 34%  -0.23[1.10,0.83 e

Heterogensity: Tau? = 0.02; Chi*=9.23, df= 7 (P = 0.24); F= 24% Subtotal (95% CI) 267 60.1% 0.30(0.03,0.58] -

Testfor overall effect Z=1.60 {F = 0.11) Heterogeneity: Tau®= 0.07; Chi*= 14,25, df= 8 (P = 0.08); F= 44%
Testfor overall effect Z= 2.4 (F = 0.03)

2.1.2 Anaerobic exercise

Subtotal (95% C1) 0 0 Not estimable 2.2.2 High intensity

Heterogeneity: Not applicable Goldfield 2015(1) 172 484 B5 163 502 33 O4% 0.18 [0.28, 0.66] I

Testfor overall efect Not applicable Goldfield 2015(2) 175 516 74 163 502 23 O6% 0.23[0.24, 0.70] o —
Goldfield 2015(3) 166 484 B5 163 502 24 O5% 0.06 [0.41, 0.53] e

2.1.3 Resistance exercise Migueles 2023 3517 402 47 3B 4 40 113% 0.09 }0.33, 0.51] —_r

Goldfield 2015(2) 175 516 T4 183 802 23 OB% 0.23[0.24,0.70] —_ Subtotal (95% CI) 251 10 39.9% 0.14[-0.09,0.37] -

Schranz 2014 29 054 26 243 055 23 67% 0.85(0.26, 1.44] Heterogeneity: Tau®= 0.00; Chi®= 0.34, df= 3 (P = 0.05); F= 0%

Subtotal (95% CI) 100 46 16.3% 0.51[-0.09, 1.12] ri— Testfor overall effect Z=1.19 (P =0.23)

Heterogeneity: Taw®= 0.12; ChiF= 2,58, df=1 (P = 0.11); F= 1%

Testfor overall effect Z= 1.67 (F = 0.09) Total (95% Cly 518 339 100.0% 0.21[0.04,037] <>
Heterogeneity Tau?= 0.02; Chif= 14,85, di= 12 (P = 0.24); = 19% ‘1 ,nla ula 1‘

2.1.4 Combined aerobic and resistance exercise Testfor overall effect Z= 2.47 (P = 0.01) Favours [experimental] Favours fcontrol

Goldfield 2015(3) 166 484 65 163 502 24 95% 0.06 [0.41, 053] —_— Testfor suboroun differences: Chit= 0.79. df=1 (P = 0.38). F= 0%

Migueles 2023 3517 402 47 3B 4 40 113% 0.00[0.33, 0.51] B

Stalano 2013(2) 2233 674 0 2045 582 6 24% 0.31[0.73,1.35] —

Subtotal (95% CI) 121 70 233% 0.10[-0.20, 0.40] -

Heterogeneity: Tau®= 0.00; Chi*= 0.18, df= 2 (F = 0.01); = 0%

Testfor overall effect Z= 0.63 (F = 0.53)

Total (95% Cl 518 339 100.0% 0.21[0.04,0.37] <>

Heterogeneity: Tau®= 0.0Z; Chi*= 14,85, df= 12 (F = 0.25); = 18%

Testforoverall effect 7= 247 (P=0.01)

avol pel 13 I" 0
Testfor subaroun differences: Chi*=1 48 df=2 (P =048 F=0% Favours [exparimenta] Favours [control]

Figure S20.3. Forest plot of subgroup analyses by duration per session  Figure S20.4. Forest plot of subgroup analyses by exercise

frequency

Control Stdl. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Stdl. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight [V, Random, 95% CI V. Random, 95% Cl Study or Subgroup  Mean  SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% C|
2.3.1 <50 minutes per session 2.4.1 <3 sessions per week
DeBar 2012 24 025 104 239 025 102 19B% 0.04 F0.23,0.31] — Brennan 2012 206 B3 42182 47 n 8.0% 0.24[-0.28,0.76) ]
Goldfield 201 5(1) 172 484 B5 163 502 23 9.4% 0.18 [-0.28, 0.66] - Lee 2016 326 047 19 258 077 15 4.2% 1.04 [0.27,1.81]
Galdfield 201 5(2) 175 916 74163 502 23 9.6% 0.23F0.24,0.70] N Subtotal (95% CI) 57 36 12.2% 0.59[-0.19, 1.36] e R—
Goldiield 201 5(3) 166 484 B85 163 502 24 96% 0.06 [0.41,0.53] I Heterogeneity: Tau®= 0.21; Chi*= 2.83, df=1 (P = 0.08), "= 65%
Lee 2016 326 047 15 258 077 15 42% 1.04(0.27,1.81] I — Testfor overall effect Z=1.48 (P=10.14)
Stalano 2013(1) 2408 388 13 2045 582 5 23% 0.78 [F0.28,1.85] -
Staiano 2013(2) 2233 474 9 2045 582 B 24% 031 F0.73,1.25] 1 2.4.2 =3 sessions per week
Subtotal (95% CI) 345 198 57.0% 0.21[-0.01,0.43] - CROKER 2012 28 051 33 285 0491 30 8.8% -0.10(-0.58, 0.40 - 1
Heterogeneity Tau®= 0.02; Chi*=7.33, df= 6 (P =0.29); F= 18% DeBar 2012 24 025 104 238 025 102 196% 004023 031] I
Testfor overall effect Z=1.90 (P = 0.06) Goldfield 2015(1) 172 484 B5 163 502 23 5.4% 018 [-0.29, 0.6E] I E—

Goldfield 2015(2) 17.5 516 74 163 502 3 96% 0.23[-0.24,0.70) e

2.3.2 =50 minutes per session Goldfield 2015(3) 166 484 B5 163 502 24 96% 00B[-0.41, 053 e
Brennan 2012 me B3 42192 47 21 8.0% 0.24 [-0.29,0.76] - Migueles 2023 3517 402 47 348 4 40 11.3% 009033 051] R
CROKER 2012 28 051 33 285 041 30 88% -0.10[0.59,0.40) D Sehranz 2014 28 054 26 243 055 3 6T% 0.85(0.26, 1.44] -
Migueles 2023 3517 402 47 348 4 40 11.3% 0.09 [0.33,0.41] T Staiano 2013(1) 2408 388 13 2045 582 5 23% 078029, 185 T
Schranz 2014 28 054 26 243 056 23 B.7% 0.85 (026, 1.44] — Staiano 2013(2) 2233 574 9 2045 582 B 24% 0.31[073,1.34] ]
Wagener 2012 50.6 103 16 463 128 15 48% 0.36 F0.35,1.07] - Wagener 2012 50.6 103 16 463 128 14 48% 0.36 [-0.35,1.07) N
Weintraub 2008 1933 381 9 205 542 12 34% -0.23F1.10,0.63] e I ieintraub 2008 1933 381 9 205 542 12 3.4% -023[1.10,0.63] — 1
Subtotal (95% CI) 173 141 43.0% 0.21[-0.08, 0.49] - Subtotal (95% CI) 461 303 87.8% 0.15[-0.00, 0.30] ->
Heterogeneity, Tau®= 0.04; Chi*=7.50, df= 5 (P = 0,18}, F= 33% Heterogeneity: Taw®= 0.00; Chi*= 9.86, df=10 (P = 0.45); F=0%
Testfor overall effect 7=1.42 (P = 0.18) Test for averall effect 7= 1.94 (P = 0.05)
Total (95% CI) 518 339 100.0% 0.21[0.04, 0.37] <> Total (95% CI) 518 339 100.0% 0.21[0.04, 0.37] <>
Heterogeneity. Tau®= 0.02; Chi*= 14,85, df=12 (P = 0.25); F= 19% 11 7055 015 15 Heterogeneity: Tau®= 0.02; Chi*= 14.85, df= 12 (P = 0.25), F= 18% R o !

Testfor overall effect =247 (P = 0.01)
Testfor subaroun differences: Chi*= 000 df=1 (P = 0881 F= 0%

Testfor overall effect Z= 2.47 (P=0.01)

Favours [experimental] Favours [contra] Test for subnroup differences’ Ghi*= 117 df=1(P= 028 F=143%

Favours [experimental] Favours [control]

Figure S20.5. Forest plot of subgroup analyses by weekly exercise duration Figure S20.6. Forest plot of subgroup analyses by
intervention duration

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subaroup _ Mean _ SD_Total Mean SD Total Weight IV, Random. 95% Cl IV, Random, 95% C1 Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1
2.5.1 <150 minutes per week 2.6.1 <12 weeks (total intervention duration)
Brennan 2012 06 63 42 192 47 21 80% 0.24[-0.29, 0.76] — Lee 2016 326 047 15 258 077 15 4.2% 1.04[0.27,1.81]
Goldfield 2015(1) 172 481 85 163 502 23 9.4% 018 [-0.29, 0.66] —_T WWiagener 2012 506 103 16 463 128 15 48% 0.36[0.35,1.07]  —
Goldfield 2015(2) 17.5 516 74 163 502 23 06% 0.23[0.24,0.70] I n— Subtotal (95% CIj 31 30 9.0% 0.68[0.02, 1.34] —i——
Goldfield 2015(3) 166 484 B85 163 502 24 96% 0.06 [-0.41, 0.53] —_—r Heterogeneity. Tau®= 0.03; Ch=1.60,di=1 (P= 0.21); F= 37%
Lee 2016 326 047 15 258 077 15 42% 1.04[0.27,1.81] — Testfor overall effect Z= 2.02 (P = 0.04)
Subtotal (95% Clj 261 106 40.8% 0.26[0.01,0.51] (-
Heterogeneity: Tau== 0.01; Chi*= 4.74, df= 4 (P = 0.32); = 16% 2.6.2 =12 weeks (total intervention duration)
Testfor overall eflect Z= 2.03 (P = 0.04) Brennan 2012 06 63 42 192 47 2 40% 0.241-0.29,0.78] T

CROKER 2012 28 051 33 285 041 30 88%  -010[0.59,0.40] S

252 =150 minutes per week DeBar 2012 24 025 104 239 025 102 19.8% 0.04 10.23,0.31] T
CROKER 2012 26 051 33 285 051 30 88%  -040(0.59,0.40] — 1 Goldfield 2015(1) 17.2 484 B5 163 502 23 84% 018 0.2, 0.68] T
DeBar 2012 24 025 104 238 025 102 196% 0.040.23,031] -1 Goldfield 2015(2) 175 516 T4 163 502 23 8B% 0.23[0.24,0.70] -
Migueles 2023 /A7 402 4T B 4 4D 11.3% 0.09-0.33,0.51] - Goldfield 2015(3) 166 484 B5 163 502 24 9B% 0.06 [0.41,0.53] T
Schranz 2014 29 054 26 243 055 23 BT% 0.085[0.26, 1.44] E— Migueles 2023 3547 402 47 M8 4 4D 11.3% 0.09[0.33, 0.51] —
Staiano 2013(1) 2408 388 13 2045 582 5 2.3% 0.78[-0.29,1.09] — Sehrarz 2014 29 054 26 243 055 23 67% 0,65 [0.26, 1.44] —
Staiano 2013(2) 2233 574 9 2045 582 B 24% 031 [0.73,1.39] — Stalano 2013(1) 24.08 388 13 2045 582 5 23% 0.78[-0.2,1.04] —
Wagener 2012 506 10.3 16 463 128 15 48% 036 [0.35,1.07] — Staiano 2013(2) 3233 574 9 2045 582 B 24% 031 [0.73,1.34] —
Weintraub 2008 1833 381 9 205 542 12 34%  -0.23[1.10,083) I Wieintraub 2008 1933 381 @ 05 542 12 3d4%  -023[140,063 —
Subtotal (95% CI) 257 233 59.2% 0.18 [-0.05, 0.42] - Subtotal (95% C1) 487 309 91.0% 0.15 [-0.00,0.29] >
Heterogeneity: Tau®= 0.03; Chi*= 8.58, df= 7 (P = 0.21); = 27% Heterogeneity: Taus= 0.00; Ch*= 8.62, df=10 (P = 0.47); *= 0%
Testfor overall effect Z=1.52 (P = 0.13) Testfor overall effect: 7= 1.95 (P = 0.05)
Total (95% C1) 518 339 100.0% 0.21[0.04,0.37] > Total (95% CI) 518 339 100.0% 0.21[0.04,0.371 ->
Heterogeneily: Tau®= 0.02; Chi*=14.85, df= 12 (P =0.28), F=18% s | Heterogeneity: Taus= 0.02; Chi*=14.85, if= 12 (P = 0.25); F=19% R—r P
Testfor overall eflect Z= 2.47 (P = 0.01) o - Y Testfor overall effect 7= 2.47 (P = 0.01) . . .
Testfor subaroun differences: Chi*= 0.21. df=1 (F = 0.65). F= 0% Favours [expenimentall Favours (contral Testfor subarous differences: Chi*= 2.41.df=1 (° = 0.12). F= 56.6% Favours [expermentall Favours control
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Figure S20.7. Forest plot of subgroup analyses by region

Experimental Control

Study or Subgrou Mean SD Total Mean SD Total Weight
2714

e 2016 326 047 15 258 D77 15 42%
Subtotal (95% CI) 15 15 42%
Heterageneity: Not applicable
Testfor overall efiect 7= 264 (P = 0.008)
2.7.2 Europe
CROKER 2012 28 051 33 285 041 30 BE%
Migueles 2023 3517 402 47 348 4 4D 113%
Subtotal (95% CI) 70 20.1%
Heterogeneity: Taw®= 0.00; Chi*= 0.32, df=1 (P=0.57); F=0%
Testfor averall efiect Z= 0.07 (P = 0.94)
2.7.3 Africa
Subtotal (95% CI) 0 0
Heterngeneity: Not applicable
Test for overall effect Not applicable
2.7.4 North America
DeBar 2012 24 025 104 233 025 102 196%
Goldfield 2015(1) 172 484 65 163 49.02 23 04%
Goldfield 2015(2) 175 516 74 163 502 23 96%
Goldfield 2015(3) 166 484 B85 163 502 24 96%
Staiano 2013(1) 7408 388 13 2045 582 5 23%
Staiano 2013(2) 2233 574 9 2045 582 6 4%
Wiagener 2012 506 103 1B 463 128 15 48%
Weintrauh 2008 1933 381 9 205 542 13 34%
Subtotal (95% CI) 355 210 61.0%
Heterngeneity: Tau? = 0.00; Chi*= 3.33, df= 7 (P = 0.85); F= 0%
Test for overall effect Z=1.40 (P =0.16)
2.7.5 South America
Subtotal (95% CI) 0 0
Heterogeneity: Not applicable
Testfor gverall eflect. Nat applicable
2.7.6 Oceania
Erennan 2012 mE B3 42182 47 2 8.0%
Sthranz 2014 29 054 26 243 055 23 B7%
Subtotal (95% CI) M1

Heterogeneity: Taw?= 011, Chi*= 2.31, df =1 (P=0.13), F= &7%
Testfor averall eflect 7= 1.73 (P = 0.08)

Total (95% CI) 518 339 100.0%
Heterogeneity. Tau®= 0,02, Chi*= 14,85, df=12{P = 0.25), F=19%
Testfor averall eflect Z= 2.47 (P = 0.01)

Test for suberoun differences: Chi*=7 41 df=3(P =008 F=535%

Std. Mean Difference
V. Random, 95% C|

1.04 [0.27,1.81]
1041027, 1.81]

e —

010 [0.59, 0.40)
0.09[0.33,051]
0.01[-0.31,0.33]

N
\

Not estimable

0.04[0.23,0.31]
012 [0.29,0.66]
0.23(0.24,0.70]
0.06[0.41,0.53]
0.78[0.29,1.85]
031 [0.73,1.35
0.36[0.35,1.07]
023[1.10,063]
0.13[-0.05,0.30]

Not estimable

0.24[0.29,0.76)
0.5 [0.26,1.44]
0531-0.07,1.13]

0.21[0.04,0.37]

Favours [experimental] Favours [control]

Figure S20.9. Forest plot of subgroup analyses by weight status

Experimental Control

Std. Mean Difference Std. Mean Difference

Figure S20.8. Forest plot of subgroup analyses by economic status

Experimental Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup _ Mean _ SD _Total Mean SD Total Weight IV, Random, 95% C IV, Random, 95% CI

2.9.1 Overweight

DeBar 2012 24 025 104 238 025 102 344% 0.04[023,031] —

Weintraub 2008 1933 381 9 205 542 12 52% -0.23[1.10,083) —
Subtotal (95% CI) 113 114 39.6% 0.02[-0.25, 0.28] -
Heterogeneity: Tau®= 0.00; Chi*= 0.35, df=1 (P = 0.56), F= 0%

Testfor overall efect Z=0.11 (P = 0.91)

2.9.2 Obesity

Goldfield 2015(1) 172 484 65 163 502 23 152% 018029, 0.68] I I —
Goldfield 2015(2) 175 516 T4 163 502 23 158% 023[-024,0.70] -
Goldfield 2015(3) 166 484 65 163 502 34 156% 0.06F0.41,0.53) —

Lee 2016 3.26 047 19 258 077 19 B5% 1.04[0.27,1.81] -
VWagener 2012 506 103 16 463 128 19 75% 0.36[0.35,1.07] N
Subtotal (95% CI) 235 100 60.4% 0.28 [0.01, 0.55] |
Heterogeneity: Tau®= 0.0Z; Chif= 4.81, df= 4 (F= 0.3), F=17%

Test for averall effect 7=2.05 (P = 0.04)

Total (95% Clj 214 100.0% 0.17 [0.03, 0.37] -
Heterogeneity: Tau*= 0.01; Chi*=7.10, df= 6 (P= 0.31), F=16% B ¥ f

Test for averall effect =1 63 (P =010}
Test for subaroun differences: Chi*=1.84 df=1{P =016 F= 48.5%

105 R
Favours [experimental] Favours [control]
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Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1
2.8.1 Lower-middie-income countries
Subtotal (95% Cl) 0 o Not estimable

Heterngeneity: Not applicable
Testfor overall effect: Not applicable

2.8.2 Upper-middle-income countries

Subtetal (95% Cly o o
Heterogeneity: Not applicable

Testfor overall effect Not applicable

Brennan 2012 63 42 192 47 21 80%
CROKER 201 05 33 285 051 30 88%
DeBar 2012 035 104 238 025 102 196%
Goldfield 2015(1) 484 85 163 602 23 04%
Goldfield 2015(2) 516 74 163 502 23 96%
Goldfield 2015(3) 166 484 65 163 502 24 86%
Lee 2016 326 047 15 258 077 15 42%
Migueles 2023 3547 402 47 348 4 40 11.3%
Schranz 2014 20 054 26 243 055 23 BT%
Staiana 2013(1) 2408 388 13 2045 581 5 13%
Staiana 2013(2) 3233 674 0 2045 587 6 4%
Wagener 2012 506 103 16 463 128 15 48%
Welntraub 2008 19.33 381 9 205 541 12 34%
Subtotal (95% CIj 518 339 100.0%

Heterogeneity: Tau®= 0.02; Chi*= 14.85, df= 12 (P = 0.25), F= 19%
Test for overall effect: 7= 247 (P=0.01)

Total (95% CI) 339 100.0%
Heterogeneity: Taw= 0.02; Chi*= 1486, df= 12 (F = 0.26); F= 10%
Testfor overall effect: Z= 2.47 (P = 0.01)

Testfor subaroun differences: Mot annlicable

Not estimable

0.240.29,0.78]
040 [0.59, 0.40]
0.040.23,0.31]
0.18[0.29, 0.86]
0.23F0.24,0.70]
0.06 [-0.41, 0.53]
1.04[0.27,1.81]
0.09[-0.33, 0.51)
0.85 [0.26, 1.44]
0.780.29,1.85]
0.31 [0.73,1.35]
0.36F0.35,1.07]
-0231.10,0.69]
0.21[0.04,0.37]

0.21[0.04,0.37]

>
<>

-1 -0.5 05 1

Favours [experimental] Favours [control]

Figure S20.10. Forest plot of subgroup analyses by sex

Control
Mean SD Tof;

Experimental
SD Total

2.10.1Boys

Sehranz 2014 29 054 28 243 055 I3 4458%
Subtotal {95% C1) 26 23 44.6%
Heterogeneity: Not applicable

Testfor overall effect: Z= 2.83 (P = 0.005)

2102 Girls

DeBar 2012 24 025 104 239 025 102 55.4%
Subtotal (95% C1) 104 102 55.4%

Heterogeneity: Not applicable
Testfor overall effect: Z=0.28 (P=0.77)

Total (95% CI) 125 100.0%
Heterogeneity: Tau*= 0.27; Chi*= 5.89, df= 1 (F = 0.01); I*= 83%
Testfor overall effect: Z=1.00 (F = 0.32)

Testfor subaroup differences: Chi*= 508, f= 1 (P= 0.01). F'= 83.3%

Std. Mean Difference
IV, Random, 95% C1

0.85 [0.26, 1.44]
0.85[0.26, 1.44]

0.04 F0.23, 0.31)
0.04 [-0.23,0.31]

0.40 [-0.39, 1.19]

Std. Mean Difference
V. Random, 95% C|

A s 0
Favours [experimental] Favours [eontrol]

1



Figure S21. Forest plots of subgroup analyses for Self-worth in children and adolescents with overweight or obesity
Figure S21.1. Forest plot of subgroup analyses by type of exercise

Figure S21.2. Forest plot of subgroup analyses by exercise intensity

Experimental Control Std. Mean Difference Std. Mean Difference Experimental Control Std, Mean Difference Std. Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C| Study or Subdrouy Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

2.1.1 Rerobic exercise 2.2.1 Moderate-to-low intensity

Daley 2006(1) 214 036 27 194 025 13 47% 0.60 [-0.08, 1.27] T Daley 2006{1) 214 038 27 184 035 13 47% 0.60 [-0.08, 1.27] T

Daley 2006(2) 214 033 22 194 025 13 43% 0.64 [-0.06, 1.35] T Daley 2006(2) 214 033 22 184 035 13 43% 0.64 [-0.06, 1.35] T

Danielsen 2013 326 051 22 299 063 20 5T% 048014, 1.08] - Danielsen 2013 326 052 22 298 063 20 A7% 0.48 [0.14,1.09] -

Goldfield 2015(1) 13.3 403 85 13 418 23 05% 0.07 [-0.40, 0.55] T Petty 2009(1) 32 062 42 31 0F 19 73% 0.15[0.39,0.70) s —

Petty 2009(1) 32 062 42 31 07 19 7a% 0.15-0.39, 0.70] e Petly 2009(3) 29 08 2F 28 06 15 54% 0.00 [0.63, 0.63]

Pefty 2009(2) 3107 4231 07 19 7.3% 0.00 [-0.54, 0.54] — Schranz 2014 251 086 26 229 057 23 G7% 035 [0.22,0.92) T

Petty 2009(3) 20 08 27 29 06 15 64% 0.00 [-0.63, 0.63] Subtotal (95% CI) 103 342% 0.34[0.09, 0.60] -

Petty 2009(4) 34 05 18 18 06 15 50% 0.920.26,1.57] < Tau®=0.00; Chi*=3.03, df= 6 (P = 0.70); F= 0%

williams 2018 34 063 90 33 053 85 244% 047 [0.13,0.47] T Test for owerall effect 7= 2.68 (F = 0.007)

Subtotal (95% CI) 222 737% 0.27[0.08, 0.45] <>

Heterogeneity: Tau®= 0.01; Chi"=8.99, df= 8 (P= 0.34); F=11% 2.2.2 High intensity

Testfor overall effect: 2= 2.80 (P = 0.005) Goldfield 2015(1) 133 403 B85 13 418 23 O4% 0.07 [-0.40, 0.56] —_— T
Goldfield 2015(2) 141 816 T4 13 418 23 4% 0.22 [-0.25, 0.69) T

2.1.2 Anaerobic exercise Golefield 2015(3) 135 403 B5 13 418 24 88% 012 [0.25, 0.59] T

Subtotal (95% CI) 0 0 Not estimable Petty 2008(2) 31 07 42 31 07 19 73% 0.00 [-0.54, 0.54] T

Heterogeneity: Not applicable Petly 2009(4) 34 05 28 28 06 15 50% 0.920.26,1.57] E——

Testior overall effect: Mot applicable Williams 2019 34 063 90 33 053 85 244% 017 [0.13,0.47) =
Subtotal (95% CI) 189 65.8% 0.20[0.00, 0.39] -

2.1.3 Resistance exercise Heterogeneity: Tau? = 0.01; Chi*= 5.47, df = 5 (P = 0.36); F= 8%

Galdfieli 20152y 144 516 74 13 418 23 98% 0.22 -0.25, 0.69] e Test for overall effect: Z= 2.00 (P = 0.04)

Schranz 2014 251 086 26 228 067 23 G67% 0.360.22,092] T

Subtotal (95% Cl) 100 46 16.5% 0.27[-0.09, 0.63] T_— Total (95% CI) 530 292 100.0% 0.25[0.10,0.39] <>

?E‘?;DgengwllT?fUTZD D:LJCBH(\;: DD112J)ﬂf:1 (P=0.73),F=0% Heterogeneity: Tau? = 0.00; Chi*=8.41, df = 11 (P = 0.58); F= 0% R 0% !

estior overall eflect 7= = Test for overall effect Z = 3.28 (P = 0.001) . P i -

Testfor subsroun differences: Chi*= 0.85. df= 1 (F = 0.36). F= 0% Favours [Bxperimental - Favours [control]

2.1.4 Combined aerobic and resistance exercise

Galdfieli 2015(3) 13.5 403 65 13 418 24 98% 012 -0.35, 0.59] I ——

Subtotal (95% CI) 65 24 98% 0.12[-0.35, 0.59] —~——

Heterogeneity: Mot applicable

Testfor averall effect: 2= 0.51 (P = 0.61)

Total (95% CI) 292 100.0% 0.25[0.10, 0.39] A

Heterogeneity: Tau®= 0.00; Chi"=8.41, df= 11 (P = 0.58); F= 0% R s !
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Figure S21.3. Forest plot of subgroup analyses by duration per session  Figure S21.4. Forest plot of subgroup analyses by exercise

frequency
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Figure S21.5. Forest plot of subgroup analyses by weekly exercise duration Figure S21.6. Forest plot of subgroup analyses by
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Figure S21.8. Forest plot of subgroup analyses by economic status
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Daley 2006(1) 214 036 27 194 025 13 47% 060[-0.08,1.27]
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N

>

——enEEET—

<>

1 0s 0s 1
s [experimental] Favours [control]

Figure S21.9. Forest plot of subgroup analyses by weight status
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Testfor overall effect 7= 2.90 (F = 0.004)
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141

Heterogeneity: Not applicable
Testfor overall effect: Mot applicable
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Subtotal (95% CI) 0 0
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Heterogeneity. Taw®= 0.00; Chi*= 9.41, df= 11 (P = 0.58), F= 0%
Testfor overall effect 7= 328 (F=0.001)
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Figure S21.10. Forest plot of subgroup analyses by sex
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Figure S22. Funnel plots of meta-analysis results for 20 outcome indicators in children and adolescents with

Figure S22.2. Funnel plot of the effect of exercise on WC

Funnel plot {(random-effects model)
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Figure S22.1. Funnel plot of the effect of exercise on BMI

Funnel plot (random-effects model)
Pooled MD = -1.22 | 12=2.487

Studies = 167 |

0.0+

2.54

5.0+

Standard Error (SE)
-y
[}
[}

Standard Error (SE)

7.54

10.04

I
T

[ 20

12.51

o 0

10

Effect Size (Mean Difference)

Figure S22.3. Funnel plot of the effect of exercise on BF%
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Figure S22.4. Funnel plot of the effect of exercise on VO2max
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Figure S22.5. Funnel plot of the effect of exercise on VOzpeak

Funnel plot (random-effects model)

Funnel plot {random-effects model)

Figure S22.6. Funnel plot of the effect of exercise on HRmax
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Figure S22.7. Funnel plot of the effect of exercise on HRrest
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Figure S22.8. Funnel plot of the effect of exercise on SBP
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Figure S22.9. Funnel plot of the effect of exercise on DBP Figure S22.10. Funnel plot of the effect of exercise on TC
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Figure S22.12. Funnel plot of the effect of exercise on HDL-C

Funnel plot (random-effects model)
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Figure S22.11. Funnel plot of the effect of exercise on TG

Funnel plot (random-effects model)
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Figure S22.13. Funnel plot of the effect of exercise on LDL-C

Funnel plot {random-effects model) Funnel plot (random-effects model)
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Figure S22.14. Funnel plot of the effect of exercise on FPG
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Figure S22.15. Funnel plot of the effect of exercise on HbAlc Figure S22.16. Funnel plot of the effect of exercise on FINS
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Figure S22.17. Funnel plot of the effect of exercise on Depression

Figure S22.18. Funnel plot of the effect of exercise on Anxiety
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Figure S22.19. Funnel plot of the effect of exercise on Self-esteem
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Figure S22.20. Funnel plot of the effect of exercise on Self-worth
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Table S3. Certainty of assessment using GRADE for RCTs

Quality of the

Outcome Initial rating  Risk of bias Inconsistency Indirectness Imprecision Publication bias i
evidence

BMI High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
wC High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
BF% High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
VO2max High No serious concern Serious concern ° No serious concern No serious concern No serious concern Moderate
VO2peak High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
HRmax High No serious concern Serious concern ° No serious concern Serious concern ° No serious concern Low
HRrest High No serious concern No serious concern No serious concern No serious concern No serious concern High
SBP High No serious concern No serious concern No serious concern No serious concern No serious concern High
DBP High No serious concern Serious concern ° No serious concern No serious concern No serious concern Moderate
TC High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
TG High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
HDL-C High Serious concern ? Serious concern ° No serious concern No serious concern No serious concern Low
LDL-C High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
FPG High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
HbAlc High No serious concern No serious concern No serious concern Serious concern ° No serious concern Moderate
FINS High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
Depression High No serious concern No serious concern No serious concern Serious concern ° No serious concern Moderate
Anxiety High No serious concern Serious concern ° No serious concern Serious concern ° Serious concern ¢ Very Low
Self-esteem  High Serious concern ? No serious concern No serious concern No serious concern No serious concern Moderate
Self-worth High No serious concern No serious concern No serious concern No serious concern No serious concern High

Note: BMI, body mass index; WC, waist circumference; BF%, percentage of body fat; VO:max, maximal oxygen consumption; VOipeak, peak oxygen uptake;, HRmax, max heart rate;
HRrest, resting heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-
density lipoprotein cholesterol; FPG, fasting plasma glucose; HbAlIc, hemoglobin Alc, FINS, fasting insulin

RCTs, randomised controlled trials; GRADE, the Grading of Recommendations, Assessment, Development and Evaluations.
a: Downgraded one level due to some concerns about risk of bias c: Downgraded one level due to wide confidence interval crossing the line of no effect

d: Downgraded one level due to suspected publication bias
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Figure S23. Revised Cochrane Risk-of-Bias Tool for Randomised Trials summary and author judgments of low, some

concerns, and high risk of bias across all included RCTs (K

229)
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Note: RCT, randomised controlled trial. N indicated the number of the intervention groups.
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Figure S24. Review judgment of risk bias for each domain: percentages across all included RCTs (K=229)

Bias arising from the randomization process
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Overall risk of bias

Note: RCTs, randomised controlled trials. N indicated the number of the intervention groups.
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Table S4. Egger’s test and Trim-and-Fill correction analyses for publication bias across outcomes

No. of Imputed

Outcomes Egger’s test p Studies (ko) Original Effect Original 95% CI Adjusted Effect Adjusted 95% CI
BMI (kg/m?) 0.4447 32 -1.220 -1.527 t0 -0.913 -1.715 -2.041 to -1.389
WC (cm) 0.7128 21 -2.854 -3.562 to -2.146 -3.727 -4.450 to -3.004
BF (%) 0.8769 31 -2.385 -2.842 t0 -1.928 -3.155 -3.620 to -2.691
(mc/ I%Z'Tr?\);n'l) 0.0429* 10 2.842 2.121 to 3.564 1.861 1.054 to 2.668
(mC/ E;Een?]‘i‘n_l) 0.0002* 0 2,587 1.850 t0 3.323 2,587 1.850 to 3.323
HRmax (bpm) 0.2298 0 -0.428 -1.728 10 0.872 -0.428 -1.728 10 0.872
HRrest (bpm) 0.1940 6 -2.882 -3.793 10 -1.971 -2.379 -3.523 10 -1.236
SBP (mmHg) 0.0000* 1 -3.884 -4.911 to -2.856 -3.952 -4.979 to -2.924
DBP (mmHg) 0.0241* 11 -1.752 -2.47110-1.034 -2.403 -3.313t0 -1.492
TC (mmol/l) 0.0540 0 -0.352 -0.445 to -0.258 -0.352 -0.445 to -0.258
TG (mmol/l) 0.0000* 0 -0.229 -0.289 10 -0.169 -0.229 -0.289 t0 -0.169
HDL-C (mmol/l) 0.1617 13 0.077 0.051t0 0.103 0.100 0.073t0 0.126
LDL-C (mmol/l) 0.1289 0 -0.276 -0.344 t0 -0.208 -0.276 -0.344 to0 -0.208
FPG (mmol/l) 0.3146 0 -0.202 -0.276 to -0.127 -0.202 -0.276 to -0.127
HbAlc (%) 0.4798 0 -0.044 -0.088 to 0.001 -0.044 -0.088 to 0.001
FINS (nU/mL) 0.2372 0 -4.008 -5.299 10 -2.717 -4.008 -5.299 to -2.717
Depression 0.0758 5 -0.046 -0.151 t0 0.059 0.025 -0.092 t0 0.141
Anxiety 0.1278 0 -0.507 -1.629 t0 0.615 -0.507 -1.629 to0 0.615
Self-esteem 0.0799 4 0.197 0.04510 0.349 0.089 -0.116 t0 0.295
Self-worth 0.0870 2 0.246 0.099 t0 0.393 0.190 0.050 to 0.330
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Note: BMI, body mass index; WC, waist circumference; BF%, percentage of body fat; VO.max, maximal oxygen consumption; VOspeak, peak oxygen uptake; HRmax, max heart rate;
HRrest, resting heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; FPG, fasting plasma glucose; HbAlc, hemoglobin Alc, FINS, fasting insulin. To further explore and correct potential asymmetry, Duval and
Tweedie’s trim-and-fill procedure was applied under a random-effects model.

Egger’s regression test (SND ~ 1/SE) was used to assess publication bias.

The Trim-and-Fill method by Duval and Tweedie was used to estimate the number of missing studies (ko) and adjust the pooled effect size.

95% CI: 95% confidence interval.
P values < 0.05 were considered statistically significant. ~ *P <0.05
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Figure S25.3. Trim-and-fill funnel plot for BF%

Standard Error

Standard Error

Figure S25. Trim-and-fill funnel plots of meta-analysis results for 20 outcome indicators in children and

adolescents with overweight or obesity
Figure S25.1. Trim-and-fill funnel plot for BMI
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Figure S25.2. Trim-and-fill funnel plot for WC
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Figure S25.4. Trim-and-fill funnel plot for VOzmax
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Figure S25.5. Trim-and-fill funnel plot for VO2peak Figure S25.6. Trim-and-fill funnel plot for HRmax
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Figure S25.7. Trim-and-fill funnel plot for HRrest Figure S25.8. Trim-and-fill funnel plot for SBP
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Figure S25.9. Trim-and-fill funnel plot for DBP
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Figure S25.11. Trim-and-fill funnel plot for TG
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Figure S25.10.
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Trim-and-fill funnel plot for TC
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Figure S25.12. Trim-and-fill funnel plot for HDL-C
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Figure S25.13. Trim-and-fill funnel plot for LDL-C Figure S25.14. Trim-and-fill funnel plot for FPG
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Figure S25.16. Trim-and-fill funnel plot for FINS

Figure S25.15. Trim-and-fill funnel plot for HbAlc
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Figure S25.18. Trim-and-fill funnel plot for Anxiety

Figure S25.17. Trim-and-fill funnel plot for Depression
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Figure S25.19. Trim-and-fill funnel plot for Self-esteem Figure S25.20. Trim-and-fill funnel plot for Self-worth
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Appendix 5. List of all included studies in the meta-analysis
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