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INTRODUCTION 
This Technical Report provides detailed methodological processes and findings that inform the review 
and update of the Clinical Practice Guidelines for the Management of Overweight and Obesity for 
Adults, Adolescents and Children in Australia. 

Since the last guidelines on this topic (1), there have been multiple changes to the guideline 
development process. In Australia, the National Health and Medical Research Council (NHMRC) have 
transitioned away from the levels of evidence and grades of recommendations for developers of 
guidelines (2) to a more robust and transparent reporting process. This has been defined through the 
procedures and requirements for meeting the NHMRC standards for clinical practice guidelines (3, 4) 
(Checklist presented in Appendix A), which includes the adoption of the international standard of 
GRADE (5) and the Evidence to Decision framework (5). 

This review of the Guidelines aligns with the recommendations outlined in the National Obesity 
Strategy 2022-2032 (6), a 10-year framework for action to prevent, reduce, and treat overweight and 
obesity prevalence in Australia. The planned implementation strategies within the National Obesity 
Strategy adopts four principles: to create equity; tackle weight stigma and discrimination; address the 
wider determinants of health and sustainability; and empower personal responsibility. These same 
principles have been embedded through the Guideline development process. 

With evolution in the context in which guideline development for the clinical management of
overweight and obesity takes place, the evidence synthesis undertaken to inform this 2024 iteration
of the Guidelines has key changes from that used previously. It has been reframed to consider the
benefits and impacts of weight maintenance in addition to weight reduction, that is, weight
management, as well as the variety of potential implications of obesity treatment, such as on health-
related quality of life.

A systematic review that underpins the treatment recommendations, along with three supporting 
scoping reviews to inform the context and Evidence to Decision framework assessments for the 
Guidelines are described. The systematic review inclusion criteria, search strategies, data from 
included studies (Supplementary file 1), results (including meta-analyses), Risk of Bias assessments 
(Supplementary file 2), Certainty of Evidence tables, and Evidence to Decision framework templates 
(Supplementary file 3) are presented. The inclusion criteria, search strategies, and results of the 
scoping reviews are also provided (Appendix B). 

Recommendations are population specific, providing guidance on which interventions work best for 
different populations and age groups, including Aboriginal and Torres Strait Islander people, people 
from culturally and linguistically diverse backgrounds (7) people living with a disability, people living 
with a mental health condition, and people living with an eating disorder. 

Findings and feedback from the public consultation will also be presented, post review period in 2024 
(Supplementary file 4). 

This review was undertaken in consultation with relevant national and international experts, the 
NHMRC, and experts from the JBI Adelaide GRADE Centre. The final protocol for the interpretation of 
results was guided by the Guidelines Development Committee and the Deakin University 
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Management Committee, and the research was supported by research staff at Deakin University. Full 
details regarding the governance of this project are provided in the Administrative Report. 
 
Funding of $2,105,842.67 (GST inclusive) was provided by the Australian Government Department of 
Health and Aged Care to support this review and update of the Guidelines. 

GUIDELINE DEVELOPMENT METHODS 
The development of the Clinical Practice Guidelines for the Management of Overweight and Obesity 
for Adults, Adolescents and Children in Australia involved: 

• A systematic review on the approaches to, and effects of, weight management interventions 
on the degree and duration of weight loss and maintenance 

• Certainty of evidence assessments using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach 

• Three scoping reviews to inform the context and Evidence to Decision assessments for the 
Guidelines on: 

o the impact of weight status, weight loss, or weight maintenance on health outcomes 
in individuals living with overweight or obesity (scoping review 1), 

o the lived experience of individuals with overweight and obesity receiving weight 
management treatment (scoping review 2, and 

o clinical outcomes other than weight loss or maintenance that may result from 
receiving a nutrition, physical activity, sedentary behaviour, psychological, family-
centred, sleep, pharmacological and/or bariatric surgery intervention for people 
who are living with overweight or obesity (scoping review 3) 

• The development of recommendations using the GRADE Evidence-to-Decision framework 
• An expert and public consultation process 
• Revision (as necessary) following the expert and public consultation process 

 
The methods used for the systematic review, certainty of evidence assessments, development of 
recommendations, and expert and public consultation are described in this section. The methods for 
the scoping reviews are presented in Appendix B. 
 
As required, the Guideline protocol was listed with the NHMRC guidelines approval program on 21 
September 2022. 
 

Systematic Review 

Registration and Reporting Framework 
This systematic review was registered on PROSPERO, the international prospective register of 
systematic reviews, on 21 May 2023. The reference for the registration is: 

Anna Peeters, Jo Salmon, Judi Porter, Ralph Maddison, Steven Allender, Kylie Hesketh, Linda 
Sweet, Gary Sacks, Anna Chapman, Kristy Bolton, Shaun Mason, Vidanka Vasilevski, Lena 
Stephens, and Patrick Owen. What are the approaches to and effects of weight management 
interventions on the degree and duration of weight loss or weight maintenance? PROSPERO 
2023 CRD42023404302 Available from: 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023404302 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023404302
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The PRISMA statement guided the reporting of this review (8, 9). 
 

Selection Criteria 
Selection criteria were developed for the condition under investigation, target populations, study 
designs, interventions and exposures, comparator(s)/control groups, and outcomes. 
 

Condition Under Investigation 

Weight loss and/or weight maintenance among people with a lived experience of overweight or 
obesity was assessed using one or more of the following measures: dual-energy X-ray absorptiometry 
(DXA), underwater weighing, body mass index (BMI) or BMI z-score/BMI-for-age centiles, waist 
circumference, weight for height growth charts, and body weight (metric or imperial measures). 
Weight loss was operationalised as a decrease in body weight of at least 5% from baseline (10). Weight 
maintenance was defined as body weight change of less than +/-3% (11). 
 

Participants and Populations 

Eligible studies included people living with overweight or obesity who were children aged 2y to <12y; 
adolescents aged 12 to <18y; young and middle-aged adults aged 18y to <65y; older adults aged 65y 
and over. 
 
Studies were identified that purposively recruited or conducted analyses of defined population 
subgroups. For this review, the following working definitions were used: 

• Indigenous people – participants who identified as being indigenous to a given country (e.g., 
in Australia, including Aboriginal and Torres Strait Islander people; in New Zealand, including 
Māori). 

• Culturally and linguistically diverse Australians – for Australian studies only, these 
populations were considered to include people living in Australia who were born overseas or 
who speak a language other than English. 

 
Other populations included in this review were: people with disability, people with an eating disorder 
(e.g., binge eating disorder, bulimia), and people with a mental health condition (as defined by the 
Diagnostic and Statistical Manual of Mental Disorders, e.g., anxiety disorders, depressive disorders, 
and schizophrenia spectrum and other psychotic disorders). 
 
Papers focussed on pregnant, and post-partum (including lactating) women were included as a 
subgroup population of interest for this review. However, as the Australian Pregnancy Care Guidelines 
(26) are being actively updated, the identified studies were not analysed in the meta-analyses, and 
therefore a specific EtD was not developed for this population subgroup. 
 
Studies were excluded if they focussed only on people with lived experience of overweight or obesity 
due to a specific genetic condition (e.g., Prader Willi Syndrome, Type 1 diabetes). Studies in animals 
were also excluded. 
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Study Designs 

Randomised controlled trials with follow-up periods of ≥12 months from baseline were eligible for 
inclusion. 
 

Interventions and Exposures 

Studies including any of the following obesity treatment and weight management intervention 
methods alone or in combination were included: behavioural management interventions (i.e. 
nutrition, physical activity, sedentary behaviour, psychological interventions, family-centred 
interventions, and sleep), pharmacological interventions, and bariatric surgery interventions. 
 
Psychological interventions included those where the participant was referred to a psychologist or 
psychiatrist for therapy; and/or if the participant received cognitive behavioural therapy and/or 
motivational interviewing. For the purpose of this review, a behaviour change intervention was not 
considered to be a psychological, intervention e.g. if a participant received nutrition behaviour change 
advice, this was considered to be a nutrition intervention. 
 
To be eligible for inclusion in this evidence synthesis, pharmacological interventions could be used for 
weight management on- and off-label in studies where weight management was a primary outcome 
of interest only. Randomised controlled trials testing drugs and dosages at the time the systematic 
literature search was conducted were eligible to be included if approved by Australia’s Therapeutic 
Goods Administration (TGA) for weight management (‘on-label’), or approved for use in other 
conditions, e.g. type 2 diabetes, but prescribed ‘off-label’ for weight management. Further, the review 
also included pharmacological treatments approved for use ‘off-label’ for weight management, but 
not available in Australia at the time of the systematic literature search, e.g. tirzepatide (12). At the 
time of public consultation tirzepatide has been approved by the TGA for on-label weight 
management. Finally, pharmacological interventions not currently approved by the TGA, but approved 
overseas for weight management, were also eligible. 
 

Settings 

Interventions were eligible regardless of setting, including primary, secondary, tertiary, or allied health 
care facilities (e.g., General Practitioner medical clinics, hospitals, allied health professional practice); 
childcare facilities, educational facilities (pre-school, primary and secondary schools, and tertiary 
colleges and universities); workplaces; and community centres/groups, etc. 
 

Comparator(s)/control groups 

Studies were eligible if they included comparator or control groups who received no treatment, a 
different treatment dose, a placebo intervention, or usual care. 
 

Outcomes 

The primary outcome of interest was change in adiposity (weight maintenance and/or degree of 
weight loss) between baseline and 12 months, and between baseline and final follow-up (>12 
months), where available. 
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Secondary outcomes were: 
• Mortality 
• Morbidity from any of the following conditions (incidence/resolution of disease) 

o Cardiovascular disease 
o Type 2 diabetes mellitus 
o Non-Alcoholic Fatty Liver Disease (NAFLD) 
o Musculoskeletal conditions (falls, osteoporosis, sarcopenia) 
o Respiratory conditions (asthma, sleep apnoea) 
o Cancer (new diagnoses) 
o Mental health (suicide number/rate; depression, anxiety) 
o Reproductive health (birth rate/pregnancy loss) 

• Blood pressure indicators 
• Blood glucose level (fasting blood glucose, insulin resistance) 
• Blood lipid profiles (total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides) 

 

Databases and Search Strategies 
Searches were undertaken in the following electronic databases: Ovid MEDLINE, APA PsycINFO via 
EBSCOhost, CINAHL Complete, Cochrane Library. The first search was run on 9 January 2023. 
Additional updates were run on 1 April and 18 September 2023, with the final search update on 31 
January 2024. 
 
Search strategies were developed in conjunction with an expert health librarian (Deakin University). 
Additional terms for pharmacological treatments were sourced from Shi and Wang (2022) (13). Where 
a MeSH heading used in the Ovid MEDLINE search could not be substituted with an equivalent term 
in another database, the heading was dropped from the search in that given database. The search 
strategies are presented in Table 1 (Ovid MEDLINE), Table 2 (APA PsycINFO via EBSCOHost), Table 3 
(CINAHL Complete via EBSCOHost), and Table 4 (Cochrane Library). 
 
No restrictions, including language restrictions, were applied. Where papers were obtained in 
languages other than English, if papers were digitised, they were translated using Google Translate; 
where not digitised, papers were translated using Google Lens. The date restriction of studies from 
2010 was selected as this was the end date when searches were run to inform the previous Guidelines. 
 
Table 1: Search strategies for Ovid MEDLINE 

Search number Search terms 
1 exp obesity/ 
2 (obes* or overweight* or over weight*).ab,ti. 
3 Body Mass Index/ 
4 Weight Loss/ 
5 exp Obesity Management/ 
6 (obesity adj4 management).ab,ti. 
7 Body Weight Maintenance/ 
8 (weight management or weight control or weight maintenance).ab,ti. 
9 Pediatric Obesity/ 
10 ((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)).ab,ti. 
11 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 or 10 
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12 randomized controlled trial.pt. 
13 Random Allocation/ 
14 Double-Blind Method/ 
15 (double-blind OR double blind).ab,ti. 
16 Single-Blind Method/ 
17 (single-blind OR single blind).ab,ti. 
18 controlled clinical trial.pt. 
19 (controlled clinical trial*).ab,ti. 
20 Placebos/ 
21 comparative study.pt. 
22 (comparative study OR comparative studies).ab,ti. 
23 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 
  
24 Orlistat/ 
25 (alli OR orlipastat OR orlistat OR "ro 18 0647" OR "ro 180647" OR ro180647 OR 

tetrahydrolipstatin OR Xenical).ab,ti. 
26 ("apd 356" OR apd356 OR belviq OR lorcaserin OR lorqess).ab,ti. 
27 ((phentermine AND topiramate) OR phentermine topiramate OR "phentermine 

topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia OR 
topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine").ab,ti. 

28 (bupropion naltrexone OR (amfebutamone AND naltrexone) OR (bupropion AND 
naltrexone) OR Contrave OR "bupropion-naltrexone").ab,ti. 

29 "Glucagon-Like Peptide 1"/ 
30 Liraglutide/ 
31 (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 1170" OR Saxenda OR 

victoza).ab,ti. 
32 (tirzepatide OR mounjaro OR Zepbound OR LY3298176).ab,ti. 
33 (albiglutide OR Tanzeum OR dulaglutide OR Trulicity OR exenatide OR Byetta OR 

"Extended-release exenatide" OR Bydureon OR lixisenatide OR Adlyxin OR semaglutide 
OR Wegovy OR Ozempic OR Rybelsus).ab,ti. 

34 "Sodium-Glucose Transporter 2 Inhibitors"/ 
35 (ertugliflozin OR Steglatro OR canagliflozin OR Invokana OR empagliflozin OR Jardiance 

OR dapagliflozin OR Farxiga OR ipragliflozin OR luseogliflozin OR "remogliflozin 
etabonate" OR (remogliflozin AND etabonate) OR "sergliflozin etabonatem" OR 
(sergliflozin AND etabonatem) OR tofogliflozin).ab,ti. 

36 Metformin/ 
37 (metformin OR Glumetza OR "Glucophage XR" OR Fortamet OR Glucophage OR Riomet 

OR "metformin ER" OR "metformin IR").ab,ti. 
38 (phentermine OR Adipex-P OR Lomaira OR Suprenza OR phendimetrazine OR Bontril OR 

Melfiat OR benzphetamine OR Didrex OR Regimex OR diethylpropion OR Tenuate OR 
"Tenuate Dospan").ab,ti. 

39 (pramlintide OR symlin OR "AC 0137" OR "pramlintide acetate").ab,ti. 
40 Diet/ 
41 (diet therapy OR diet therapies).ab,ti. 
42 Bariatric Surgery/ 
43 Gastric Bypass/ 
44 Gastroplasty/ 
45 (gastric bypass OR gastroplasty).ab,ti. 
46 (endoscopic therapy or endoscopic therapies).ab,ti. 
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47 (family-centred interventions or family-centered interventions or family-based 
intervention).ab,ti. 

48 sleep.ab,ti. 
49 Exercise/ 
50 Sports/ 
51 (physical activity or physical activities or movement or play or sedentary or sitting).ab,ti. 
52 Behavior Therapy/ 
53 Cognitive Behavioral Therapy/ 
54 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 

OR 38 OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 
51 OR 52 OR 53 

  
55 11 AND 23 AND 54 
56 Date limit: January 2010 – January 2024 (final update) 

 
Table 2: Search strategies for APA PsycINFO (EBSCOHost) 

Search number Search terms 
1 DE "Obesity" 

2 
TI (obes* OR overweight* OR "over weight*") OR AB (obes* OR overweight* OR "over 
weight*")  

3 DE "Body Mass Index" 
4 DE "Weight Loss" 
5 TI (obesity n5 management) OR AB (obesity n5 management) 

6 
TI ("weight management" OR "weight control" OR "weight maintenance") OR AB 
("weight management" OR "weight control" OR "weight maintenance") 

7 
TI ((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)) OR AB 
((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)) 

8 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 
  
9 DE "Randomized Controlled Trials" 
10 DE "Random Sampling" 
11 DE "Experiment Controls" 
12 TI ("double-blind" OR "double blind") OR AB ("double-blind" OR "double blind") 

13 
TI ("single-blind" OR "single blind") OR AB ("single-blind" OR "single blind") ("single-blind" 
OR "single blind") 

14 TI ("controlled clinical trial*") OR AB ("controlled clinical trial*") 
15 DE "Placebo" 

16 
TI ("comparative study" OR "comparative studies") OR AB ("comparative study" OR 
"comparative studies") 

17 S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 
  
18 TI (alli OR orlipastat OR orlistat OR "ro 18 0647" OR "ro 180647" OR ro180647 OR 

tetrahydrolipstatin OR Xenical) OR AB (alli OR orlipastat OR orlistat OR "ro 18 0647" OR 
"ro 180647" OR ro180647 OR tetrahydrolipstatin OR Xenical) 

19 
TI ("apd 356" OR apd356 OR belviq OR lorcaserin OR lorqess) OR AB ("apd 356" OR 
apd356 OR belviq OR lorcaserin OR lorqess) 

20 TI ((phentermine AND topiramate) OR phentermine/topiramate OR "phentermine 
topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia OR 
topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine") OR AB ((phentermine AND topiramate) OR phentermine/topiramate OR 
"phentermine topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia 
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OR topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine") 

21 

TI (bupropion/naltrexone OR (amfebutamone AND naltrexone) OR (bupropion AND 
naltrexone) OR Contrave OR "bupropion-naltrexone") OR AB (bupropion/naltrexone OR 
(amfebutamone AND naltrexone) OR (bupropion AND naltrexone) OR Contrave OR 
"bupropion-naltrexone") 

22 TI ("Glucagon-Like Peptide 1") OR AB ("Glucagon-Like Peptide 1") 
23 TI (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 1170" OR Saxenda 

OR victoza) OR AB (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 
1170" OR Saxenda OR victoza) 

24 
TI (tirzepatide OR mounjaro OR Zepbound OR LY3298176) OR AB (tirzepatide OR 
mounjaro OR Zepbound OR LY3298176) 

25 TI (albiglutide OR Tanzeum OR dulaglutide OR Trulicity OR exenatide OR Byetta OR 
"Extended-release exenatide" OR Bydureon OR lixisenatide OR Adlyxin OR semaglutide 
OR Wegovy OR Ozempic OR Rybelsus) OR AB (albiglutide OR Tanzeum OR dulaglutide OR 
Trulicity OR exenatide OR Byetta OR "Extended-release exenatide" OR Bydureon OR 
lixisenatide OR Adlyxin OR semaglutide OR Wegovy OR Ozempic OR Rybelsus) 

26 
TI ("Sodium-Glucose Transporter 2 Inhibitors") OR AB ("Sodium-Glucose Transporter 2 
Inhibitors") 

27 

TI (ertugliflozin OR Steglatro OR canagliflozin OR Invokana OR empagliflozin OR Jardiance 
OR dapagliflozin OR Farxiga OR ipragliflozin OR luseogliflozin OR "remogliflozin 
etabonate" OR (remogliflozin AND etabonate) OR "sergliflozin etabonatem" OR 
(sergliflozin AND etabonatem) OR tofogliflozin) OR AB (ertugliflozin OR Steglatro OR 
canagliflozin OR Invokana OR empagliflozin OR Jardiance OR dapagliflozin OR Farxiga OR 
ipragliflozin OR luseogliflozin OR "remogliflozin etabonate" OR (remogliflozin AND 
etabonate) OR "sergliflozin etabonatem" OR (sergliflozin AND etabonatem) OR 
tofogliflozin) 

28 TI (metformin OR Glumetza OR "Glucophage XR" OR Fortamet OR Glucophage OR Riomet 
OR "metformin ER" OR "metformin IR") OR AB (metformin OR Glumetza OR "Glucophage 
XR" OR Fortamet OR Glucophage OR Riomet OR "metformin ER" OR "metformin IR") 

29 

TI (phentermine OR Adipex-P OR Lomaira OR Suprenza OR phendimetrazine OR Bontril 
OR Melfiat OR benzphetamine OR Didrex OR Regimex OR diethylpropion OR Tenuate OR 
"Tenuate Dospan") OR AB (phentermine OR Adipex-P OR Lomaira OR Suprenza OR 
phendimetrazine OR Bontril OR Melfiat OR benzphetamine OR Didrex OR Regimex OR 
diethylpropion OR Tenuate OR "Tenuate Dospan") 

30 
TI (pramlintide OR symlin OR “AC 0137” OR “pramlintide acetate”) OR AB (pramlintide 
OR symlin OR “AC 0137” OR “pramlintide acetate”) 

31 DE "Diets" 
32 TI ("diet therapy" OR "diet therapies") OR AB ("diet therapy" OR "diet therapies") 
33 DE "Bariatric Surgery" 
34 TI ("gastric bypass" OR "gastroplasty") OR AB ("gastric bypass" OR "gastroplasty") 

35 
TI (endoscopic therapy OR endoscopic therapies) OR AB (endoscopic therapy OR 
endoscopic therapies) 

36 

TI ("family-centred interventions" OR "family-centered interventions" OR "family-based 
intervention") OR AB ("family-centred interventions" OR "family-centered interventions" 
OR "family-based intervention") 

37 TI (sleep) OR AB (sleep) 
38 DE "Exercise" 

39 

DE "Sports" OR DE "Adaptive Sports" OR DE "Baseball" OR DE "Basketball" OR DE "College 
Sports" OR DE "Cycling" OR DE "Extreme Sports" OR DE "Football" OR DE "High School 
Sports" OR DE "Judo" OR DE "Martial Arts" OR DE "Soccer" OR DE "Swimming" OR DE 
"Tennis" OR DE "Weightlifting" 
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40 

TI ("physical activity" OR "physical activities" OR "movement" OR "play" OR "sedentary" 
OR "sitting") OR AB ("physical activity" OR "physical activities" OR "movement" OR "play" 
OR "sedentary" OR "sitting") 

41 DE "Behavior Therapy" 
42 DE "Cognitive Behavior Therapy" 

43 

S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 
OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR 
S41 OR S42 

  
44 S8 AND S17 AND S43 
45 Date limit: January 2010 – January 2024 (final update) 
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Table 3: Search strategies for CINAHL Complete (EBSCOHost) 
Search number Search terms 
1 (MH "Obesity+") 

2 
TI (obes* OR overweight* OR "over weight*") OR AB (obes* OR overweight* OR "over 
weight*") 

3 (MH "Body Mass Index") 
4 (MH "Weight Loss") 
5 TI (obesity n5 management) OR AB (obesity n5 management) 
6 (MH "Weight Control") 

7 
TI ("weight management" OR "weight control" OR "weight maintenance") OR AB 
("weight management" OR "weight control" OR "weight maintenance") 

8 (MH "Pediatric Obesity") 

9 
TI ((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)) OR AB 
((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)) 

10 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 
  
11 PT "randomized controlled trial" 
12 (MH "Random Assignment") 
13 (MH "Double-Blind Studies") 
14 TI ("double-blind" OR "double blind") OR AB ("double-blind" OR "double blind") 
15 (MH "Single-Blind Studies") 
16 TI ("single-blind" OR "single blind") OR AB ("single-blind" OR "single blind") ("single-blind" 

OR "single blind") 
17 PT "clinical trial" 
18 TI ("controlled clinical trial*") OR AB ("controlled clinical trial*") 
19 (MH "Placebos") 
20 (MH "Comparative Studies") 
21 TI ("comparative study" OR "comparative studies") OR AB ("comparative study" OR 

"comparative studies") 
22 S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 
  
23 (MH "Orlistat") 

24 

TI (alli OR orlipastat OR orlistat OR "ro 18 0647" OR "ro 180647" OR ro180647 OR 
tetrahydrolipstatin OR Xenical) OR AB (alli OR orlipastat OR orlistat OR "ro 18 0647" OR 
"ro 180647" OR ro180647 OR tetrahydrolipstatin OR Xenical) 

25 TI ("apd 356" OR apd356 OR belviq OR lorcaserin OR lorqess) OR AB ("apd 356" OR 
apd356 OR belviq OR lorcaserin OR lorqess) 

26 

TI ((phentermine AND topiramate) OR phentermine/topiramate OR "phentermine 
topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia OR 
topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine") OR AB ((phentermine AND topiramate) OR phentermine/topiramate OR 
"phentermine topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia 
OR topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine") 

27 TI (bupropion/naltrexone OR amfebutamone AND naltrexone) OR (bupropion AND 
naltrexone) OR Contrave OR "bupropion-naltrexone" OR AB (bupropion/naltrexone OR 
(amfebutamone AND naltrexone) OR (bupropion AND naltrexone) OR Contrave OR 
"bupropion-naltrexone") 

28 (MH "Glucagon-Like Peptide 1") 
29 (MH "Liraglutide") 
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30 

TI (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 1170" OR Saxenda 
OR victoza) OR AB (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 
1170" OR Saxenda OR victoza) 

31 TI (tirzepatide OR mounjaro OR Zepbound OR LY3298176) OR AB (tirzepatide OR 
mounjaro OR Zepbound OR LY3298176) 

32 

TI (albiglutide OR Tanzeum OR dulaglutide OR Trulicity OR exenatide OR Byetta OR 
"Extended-release exenatide" OR Bydureon OR lixisenatide OR Adlyxin OR semaglutide 
OR Ozempic OR Wegovy OR Rybelsus) OR AB (albiglutide OR Tanzeum OR dulaglutide OR 
Trulicity OR exenatide OR Byetta OR "Extended-release exenatide" OR Bydureon OR 
lixisenatide OR Adlyxin OR semaglutide OR Ozempic OR Wegovy OR Rybelsus) 

33 (MH "Sodium-Glucose Transporter 2 Inhibitors") 

34 

TI (ertugliflozin OR Steglatro OR canagliflozin OR Invokana OR empagliflozin OR Jardiance 
OR dapagliflozin OR Farxiga OR ipragliflozin OR luseogliflozin OR "remogliflozin 
etabonate" OR (remogliflozin AND etabonate) OR "sergliflozin etabonatem" OR 
(sergliflozin AND etabonatem) OR tofogliflozin) OR AB (ertugliflozin OR Steglatro OR 
canagliflozin OR Invokana OR empagliflozin OR Jardiance OR dapagliflozin OR Farxiga OR 
ipragliflozin OR luseogliflozin OR "remogliflozin etabonate" OR (remogliflozin AND 
etabonate) OR "sergliflozin etabonatem" OR (sergliflozin AND etabonatem) OR 
tofogliflozin) 

35 (MH "Metformin") 

36 

TI (metformin OR Glumetza OR "Glucophage XR" OR Fortamet OR Glucophage OR Riomet 
OR "metformin ER" OR "metformin IR") OR AB (metformin OR Glumetza OR "Glucophage 
XR" OR Fortamet OR Glucophage OR Riomet OR "metformin ER" OR "metformin IR") 

37 

TI (phentermine OR Adipex-P OR Lomaira OR Suprenza OR phendimetrazine OR Bontril 
OR Melfiat OR benzphetamine OR Didrex OR Regimex OR diethylpropion OR Tenuate OR 
"Tenuate Dospan") OR AB (phentermine OR Adipex-P OR Lomaira OR Suprenza OR 
phendimetrazine OR Bontril OR Melfiat OR benzphetamine OR Didrex OR Regimex OR 
diethylpropion OR Tenuate OR "Tenuate Dospan") 

38 
TI (pramlintide OR symlin OR “AC 0137” OR “pramlintide acetate”) OR AB (pramlintide 
OR symlin OR “AC 0137” OR “pramlintide acetate”) 

39 (MH "Diet") 
40 (MH "Diet Therapy") 
41 TI ("diet therapy" OR "diet therapies") OR AB ("diet therapy" OR "diet therapies") 
42 (MH "Bariatric Surgery") 
43 (MH "Gastric Bypass") 
44 (MH "Gastroplasty") 
45 TI ("gastric bypass" OR "gastroplasty") OR AB ("gastric bypass" OR "gastroplasty") 

46 
TI ("endoscopic therapy" OR "endoscopic therapies") OR AB ("endoscopic therapy" OR 
"endoscopic therapies") 

47 

TI ("family-centred interventions" OR "family-centered interventions" OR "family-based 
intervention") OR AB ("family-centred interventions" OR "family-centered interventions" 
OR "family-based intervention") 

48 TI sleep OR AB sleep 
49 (MH "Exercise") 
50 (MH "Sports") 

51 

TI ("physical activity" OR "physical activities" OR "movement" OR "play" OR "sedentary" 
OR "sitting") OR AB ("physical activity" OR "physical activities" OR "movement" OR "play" 
OR "sedentary" OR "sitting") 

52 (MH "Behavior Therapy") 
53 (MH "Cognitive Therapy") 
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54 

S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 
OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR 
S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 

  
55 S10 AND S22 AND S54 
 Date limit: January 2010 – January 2024 (final update) 

 
Table 4: Search strategies for Cochrane Library 

Search 
number 

Search terms 

1 MeSH descriptor: [Obesity] explode all trees 
2 (obes* OR overweight* OR "over weight*"):ti,ab 
3 MeSH descriptor: [Body Mass Index] this term only 
4 MeSH descriptor: [Weight Loss] this term only 
5 MeSH descriptor: [Obesity Management] explode all trees 
6 obesity near/5 management:ti,ab 
7 MeSH descriptor: [Body Weight Maintenance] this term only 
8 ("weight management" OR "weight control" OR "weight maintenance"):ti,ab 
9 MeSH descriptor: [Pediatric Obesity] this term only 

10 
((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR 
obese)):ti,ab 

11 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 
  
12 MeSH descriptor: [Randomized Controlled Trial] this term only 
13 MeSH descriptor: [Random Allocation] this term only 
14 MeSH descriptor: [Double-Blind Method] this term only 
15 ("double-blind" OR "double blind"):ti,ab 
16 MeSH descriptor: [Single-Blind Method] this term only 
17 ("single-blind" OR "single blind"):ti,ab 
18 MeSH descriptor: [Controlled Clinical Trial] this term only 
19 ("controlled clinical trial*"):ti,ab 
20 MeSH descriptor: [Placebos] this term only 
21 MeSH descriptor: [Comparative Study] this term only 
22 ("comparative study" OR "comparative studies"):ti,ab 
23 #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR 

#22 
  
24 MeSH descriptor: [Orlistat] this term only 
25 (alli OR orlipastat OR orlistat OR "ro 18 0647" OR "ro 180647" OR ro180647 OR 

tetrahydrolipstatin OR Xenical):ti,ab 
26 ("apd 356" OR apd356 OR belviq OR lorcaserin OR lorqess):ti,ab 
27 ((phentermine AND topiramate) OR phentermine topiramate OR "phentermine 

topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia OR 
topiramatephentermine OR "phentermine-topiramate" OR "duromine" OR 
"metermine"):ti,ab 

28 (bupropion naltrexone OR (amfebutamone AND naltrexone) OR (bupropion AND 
naltrexone) OR Contrave OR "bupropion-naltrexone"):ti,ab 
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29 MeSH descriptor: [Glucagon-Like Peptide 1] this term only 
30 MeSH descriptor: [Liraglutide] this term only 
31 (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 1170" OR 

Saxenda OR victoza):ti,ab 
32 (tirzepatide OR mounjaro OR Zepbound OR LY3298176):ti,ab 
33 (albiglutide OR Tanzeum OR dulaglutide OR Trulicity OR exenatide OR Byetta OR 

"Extended-release exenatide" OR Bydureon OR lixisenatide OR Adlyxin OR 
semaglutide OR Ozempic OR Wegovy OR Rybelsus):ti,ab 

34 MeSH descriptor: [Sodium-Glucose Transporter 2 Inhibitors] this term only 
35 (ertugliflozin OR Steglatro OR canagliflozin OR Invokana OR empagliflozin OR 

Jardiance OR dapagliflozin OR Farxiga OR ipragliflozin OR luseogliflozin OR 
"remogliflozin etabonate" OR (remogliflozin AND etabonate) OR "sergliflozin 
etabonatem" OR (sergliflozin AND etabonatem) OR tofogliflozin):ti,ab 

36 MeSH descriptor: [Metformin] this term only 
37 (metformin OR Glumetza OR "Glucophage XR" OR Fortamet OR Glucophage OR 

Riomet OR "metformin ER" OR "metformin IR"):ti,ab 
38 (phentermine OR Adipex-P OR Lomaira OR Suprenza OR phendimetrazine OR 

Bontril OR Melfiat OR benzphetamine OR Didrex OR Regimex OR diethylpropion 
OR Tenuate OR "Tenuate Dospan"):ti,ab 

39 (pramlintide OR symlin OR “AC 0137” OR “pramlintide acetate”):ti,ab 
40 MeSH descriptor: [Diet] this term only 
41 MeSH descriptor: [Diet Therapy] this term only 
42 ("diet therapy" OR "diet therapies"):ti,ab 
43 MeSH descriptor: [Bariatric Surgery] this term only 
44 MeSH descriptor: [Gastric Bypass] this term only 
45 MeSH descriptor: [Gastroplasty] this term only 
46 ("gastric bypass" OR "gastroplasty"):ti,ab 
47 ("endoscopic therapy" OR "endoscopic therapies"):ti,ab 
48 ("family-centred interventions" OR "family-centered interventions" OR "family-

based intervention"):ti,ab 
49 sleep:ti,ab 
50 MeSH descriptor: [Exercise] this term only 
51 MeSH descriptor: [Sports] this term only 

52 
("physical activity" OR "physical activities" OR "movement" OR "play" OR 
"sedentary" OR "sitting"):ti,ab 

53 MeSH descriptor: [Behavior Therapy] this term only 
54 MeSH descriptor: [Cognitive Behavioral Therapy] this term only 

55 

#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR 
#34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR 
#44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR 
#54 

  
56 #11 AND #23 AND #55 
57 Date limit: All years 
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Screening 
Records returned from the database searches were uploaded to Covidence systematic review 
software (Veritas Health Innovation, Melbourne, Australia) for title/abstract and full-text screening. 
Two reviewers (from a pool of reviewers) independently and in duplicate screened the records using 
the selection criteria. A third independent reviewer resolved conflicts by discussion. 
 

Data extraction 
The data extraction was managed using REDCap® software (EDC software, USA). Data were extracted 
independently by one reviewer for all included studies, and a second independent reviewer extracted 
data for 20% of included studies. Reviewers were blinded to each other’s data extraction. Another 
independent reviewer considered data extractor queries and resolved conflicts within the duplicated 
extractions. Data extractors recorded ‘not reported’ where data were missing in each paper. The study 
authors were not contacted about unreported data or additional details. 
 
The following data were extracted from the included studies: publication details, study design, 
participant characteristics, intervention details, outcomes, and harms and benefits. 
 

Publication Details 

Publication details extracted were authors, article title, publication year, study name, publication 
language, and study country(ies). 
 

Study Design 

Study design data extracted were RCT type, participant inclusion/exclusion criteria, number and 
description of intervention and control arms, trial length and study setting. 
 

Participant Characteristics 

Participant characteristics extracted were sample size of each treatment arm (at baseline and included 
in the paper’s final analysis), analysis type (intention-to-treat or per-protocol), baseline participant 
age range and mean (standard deviation [SD]), number and proportion of females, response rate, 
sample pre-existing medical condition, intervention compliance rate, and, if culturally and 
linguistically diverse Australians, participants’ country of birth, main language other than English 
spoken at home, and proficiency in spoken English.  
 
The age categories of participants were determined using the reported mean age. When separate 
analyses were conducted for participants with different age ranges, age categories were determined 
for each of these age ranges. The age categories were: 

• Children (2 to <12y) 
• Adolescents (12 to <18y) 
• Young and middle-aged adults (18 to <65y) 
• Older adults (≥65y). 
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The following approach to age categorisation extended to situations where participants’ ages may 
have ranged from 18y to 80y but the mean age was 45y. In these situations, studies were categorised 
as having young and middle-aged adult participants, rather than both young and middle-aged adult 
participants and older adult participants. 
 
Where analyses were stratified by age-based subgroups, those analyses were extracted separately, 
and each discrete age category was labelled accordingly (e.g. if the overall sample had a mean age of 
45y, but analyses were stratified by ‘18 to <65y’; and ‘65 to 80y’, the populations were categorised as 
‘Young and middle-aged adults’ and ‘Older adults’, respectively). Using a similar rationale, mean age 
was used to categorise studies in children or adolescents.  
 
When applicable, study populations were categorised as follows: 

• People with an eating disorder 
• People with a mental health condition 
• People with disability 
• Culturally and linguistically diverse Australians 
• Aboriginal and Torres Strait Islander people. 

 
These categorisations were used when people from these populations were purposely recruited (i.e., 
they were identified in the inclusion criteria for studies). The categorisations were not used when 
people from these populations were incidentally recruited into heterogenous samples of people from 
other populations. 
 
Where a study sample included a mix of participants (i.e., the general population, as well as sub-
populations, such as people with disability), the classifications were only applied if analyses were 
reported separately for a sub-population (e.g., in the instance where participants included culturally 
and linguistically diverse Australians along with other Australian participants, but culturally and 
linguistically diverse Australians were analysed separately, then the ‘culturally and linguistically 
diverse Australians’ classification was applied to that group). 
 

Interventions 

Details of intervention and comparator/control arms were extracted as reported in each study. No a 
priori categories for the intervention or comparator/control arms were developed. 
 

Outcomes 

Where available, results from intention-to-treat analyses were extracted. Where intention-to-treat 
analyses were not reported, per-protocol analyses were extracted. Details extracted were 
intervention length, time points for which statistics were reported (baseline, follow-up at 12 months 
from baseline/ intervention end, and final follow-up), confounders/covariates (statistical models 
only), and measure of central tendency and spread. 
 

Harms and benefits  

The harms and benefits evidence synthesis presented in the Evidence-to-Decision frameworks came 
from findings from scoping review 3. The aim of scoping review 3 was to identify clinical outcomes, 
other than weight loss or weight maintenance, for people living with overweight or obesity that 
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participated in behavioural, pharmacological, and surgical interventions. Findings were synthesised 
from systematic reviews and scoping reviews, and this information was used to inform the ‘desirable 
effects’ and ‘undesirable effects’ sections of the Evidence-to-Decision frameworks. The methods and 
findings of scoping review 3 are presented by population and intervention type in Appendix B. 
 

Risk of bias assessment 
The Cochrane Risk of Bias (RoB) Tool 2.0 (parallel design, cluster-randomised design, and cross-over 
design) was used to assess the trials. RoB 2.0 assesses the risk of bias associated with each result. The 
RoB was evaluated across the following domains:  

• Bias arising from the randomisation process 
• Bias arising from the timing of identification and recruitment of individual participants in 

relation to the timing of randomisation (cluster randomised trials only) 
• Bias due to deviations from intended interventions 
• Bias due to missing outcome data 
• Bias in the measurement of the outcome 
• Bias in the selection of the reported result. 

 
Judgements about the overall risk of bias for each result extracted from included RCTs was based on 
the outcomes of RoB 2.0 assessment using the following criteria:  

• Low: risk of bias rated as low across all key domains  
• Some concerns: some concerns were raised about the risk of bias for at least one domain, 

but no domains at high risk of bias  
• High: risk of bias rated as high for one or more domains. 

 
Two reviewers (from a pool of reviewers) assessed RoB for 10% of the studies. Reviewers were blinded 
to each other's assessments. Another independent reviewer resolved any conflicts in the assessment. 
Single reviewers (from a pool of reviewers) assessed RoB for the remaining studies. 
 

Data synthesis 

Meta-analysis 

Where data permitted, quantitative synthesis using meta-analysis was performed. 
 
Prior to analyses:  

• When unavailable, SD change from baseline data was imputed via established formulae and a 
conservative assumed pre-post correlation value of ρ=0.5; 

• Reverse scaled data were multiplied by -1; 
• When multiple groups were available within a study for the same intervention and/or control, 

groups were pooled using established formulae (14), and 
• Where multiple outcomes were available within a study for the same outcome domain, a 

synthetic effect size was created for each study using the mean effect size and variance based 
on an assumed between-outcome correlation value of ρ=0.8 (15). 

• Analyses were planned to avoid a unit-of-analysis error that may occur where a study included 
one control group but several intervention arms. Where this occurred, data were handled 
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following guidance from the Cochrane Handbook, Section 6.2.9 (16). Data from the control 
group were split into groups with a smaller sample size (e.g., the control group with n = 16 
was split into two groups of n = 8). The same data (mean ±SD) from this control group were 
applied to each of the split groups to avoid arbitrary omission of relevant groups and double-
counting of participants. 

 
All analyses were conducted in Stata (v17, StataCorp, College Station, Texas, United States of America). 
An α of 0.05 for statistical significance was adopted for all analyses.  
 
Pairwise random-effects restricted maximum likelihood meta-analysis estimated the standardised 
mean difference (Hedges’ g) between intervention and control groups for each included domain of 
outcome using change from baseline data. Hedges’ g is known to incorporate both the random 
variation within studies and variation between different studies (17). When two studies were 
available, fixed-effects analyses were conducted, while for meta-analyses involving three to five 
studies, random-effect analysis with the Hartung-Knapp-Sidik-Jonkman adjustment was employed, 
per recommendations (18, 19). Results from studies with one behavioural treatment approach were 
pooled, with intervention subgroups reported where identified. For example, nutrition intervention 
studies were pooled and reported with three subgroups based on the target daily energy intake level 
(dietary approaches with no specific daily energy intake goal, nutrition interventions with a daily 
energy intake goal, and nutrition interventions with a daily energy intake goal). For physical activity, 
interventions were pooled and reported as three modality-based subgroups where available: aerobic-
based approaches, strengthening activities, and combined aerobic and strengthening activities 
interventions. 
 
Adding complexity, many studies investigated more than one behavioural treatment approach at the 
same time in the intervention arm.  

• Studies with intervention arms that included either two or three behavioural treatment 
modalities were pooled into separate intervention-specific analyses (e.g. nutrition and 
physical activity intervention versus comparator). 

• Studies with four or more behavioural intervention modalities within one intervention arm 
were pooled together as ‘multiple treatment modalities’.  

• Due to the small number of studies, some behavioural treatment modalities were synthesised 
narratively. 

 
A different approach to the synthesis of studies of pharmacological and/or surgery interventions was 
required. Pharmacological interventions were examined and grouped by drug class (noting that some 
pharmacological treatments were prescribed in combination with others from other drug classes). The 
drug classes identified from the included studies were an anorectic together with an anticonvulsant, 
a glucagon-like peptide-1 receptor agonist alone (GLP-1), a glucose-dependent insulinotropic 
polypeptide (GIP) receptor together with a glucagon-like peptide-1 (GLP-1) receptor agonist, a lipase 
inhibitor alone, and an opioid antagonist together with a norepinephrine-dopamine reuptake 
inhibitor. 
 
Subgroup analyses within each drug class were also conducted for each pharmacological treatment 
and dosage type. For example, glucagon-like peptide-1 receptor agonist drug class, subgroup analyses 
were conducted separately for liraglutide for the dosage 3.0 mg per day; and for semaglutide dosage 
(subcutaneous) 2.4mg per week.  
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Surgical management studies were categorised as follows, with subgroup analyses by surgery type: 
bariatric surgery, adjuncts to surgical therapies, and endoscopic therapies for weight loss. 
 
The I2 statistic was used to assess statistical heterogeneity. When ten or more studies were available, 
publication bias was assessed via the Egger’s test (statistical significance at p<0.05). 
 
Where meta-analysis was not feasible or appropriate (e.g., where outcomes could not be combined, 
the published analysis could not be grouped for meta-analysis, the data did not support the calculation 
of standardised effect sizes, or where there was high heterogeneity in the data), findings were 
presented using other methods. An overall effect across multiple studies for each outcome and 
population group was described based on findings from studies of sufficient sample size and across 
remaining studies using vote counting (based on direction of effect). 
 

Vote Counting 

Where studies were unable to be included in the meta-analysis, the overall effect was described using 
vote counting based on the direction of effect. For each treatment modality, the number of studies 
included in the vote count was defined, as well as the number of treatment arms. Note that the 
number of treatment arms reported relates to the use of different intensities/durations of the same 
treatment approach. 
 
The Cochrane Handbook (20) guided the approach taken to vote counting. An effect estimate from 
the intervention arm(s) was categorised as showing benefit (i.e., a positive effect = 
maintained/reduced adiposity outcomes) or harm (i.e., a negative effect = increased adiposity 
outcomes), or no effect (i.e. null effect = no change in adiposity) based on the observed direction of 
effect (not statistical significance at p<0.05). 
 
For vote counting, only one outcome was considered for each study/treatment arm, with outcomes 
triaged in the following orders for children, adolescents, and adults: 

• Children and adolescents – BMI z-score change, BMI change, weight change, waist 
circumference change, fat mass or percentage of body fat change, change in subcutaneous 
adipose tissue, change across a proportion of participants (greatest change counted where 
multiple proportions were reported). 

• Adults – weight change, BMI change, waist circumference change, fat mass or percentage of 
body fat change, change in subcutaneous adipose tissue, change across a proportion of 
participants (greatest change counted where multiple proportions were reported). 

 
A count of the number of effects showing benefit was then compared with the number showing harm 
or no effect (where the same change or lack of change occurred in both the intervention and 
comparator arms). There was no consideration of the statistical significance nor the size of the effect 
in this categorisation because underpowered studies that did not show statistically significant benefits 
but may produce clinically important effects would not be counted. Disregarding the results of 
underpowered studies may lead to incorrect counts and, therefore, incorrect certainty of evidence 
being derived. Vote counting results are presented directly in the GRADE Summary of Findings tables 
included after each Evidence-to-Decision framework. 
 
As advised in the Cochrane Handbook, it is acknowledged that this approach provides no information 
on the magnitude of effects, nor does it account for differences in relative study size. 
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Analysis of sub-populations 

Analyses by sub-population were conducted, namely Aboriginal and Torres Strait Islander people, 
people from a culturally and linguistically diverse background, people with an eating disorder, people 
with a mental health condition, and people with disability. 
 

Synthesis with pre-2010 studies 

Due to changes in the focus of the systematic review, and the approach to analysis and application of 
GRADE and Evidence-to-Decision framework since the last Guidelines evidence synthesis, data 
published pre-2010 were unable to be integrated with the current 2010-2023 evidence. 
 

Certainty of the evidence 
Operationalising the advice of the GRADE handbook (21), a series of principles was developed for the 
GRADE approach across the body of evidence. Each of the GRADE criteria for assessing the certainty 
of evidence was considered to determine certainty in the overall evidence using the online system 
GRADE pro GDT. 
 
With multiple comparator arms (untreated/any comparator) and timepoints (baseline to 12 months, 
baseline to final end-point) of interest for each population and subgroup, the certainty of evidence 
was considered for each combination (untreated/any comparator; baseline to 12 months/baseline to 
final end-point) per intervention and population. A decision tree for the meta-analyses was 
established a priori so that findings were considered based on their relevance to the review’s purpose. 
As such, where multiple meta-analyses for a population/intervention were conducted, these were 
triaged in the following order for the GRADE process: 

1. Intervention versus untreated comparator at 12 months 
2. Intervention versus any comparator at 12 months 
3. Intervention versus untreated comparator at study endpoint 
4. Intervention versus any comparator at the study endpoint. 

 
Data from one meta-analysis only was considered for the application of GRADE. Other meta-analyses 
are reported in Appendix C, but were not considered further for GRADE nor in the Evidence-to-
Decision framework stages of Guideline development. For example, where data were available for 
two categories above, such as ‘intervention versus untreated comparator at 12 months’ and 
‘intervention versus any comparator at 12 months’, only data from the first meta-analysis were used. 
The data from further meta-analyses were reviewed to identify major discrepancies between meta-
analysis findings. No such discrepancies were identified. 
 
Starting at an assumed ‘high’ level of certainty in the body of evidence, the body of evidence was 
assessed against five factors that could potentially reduce the certainty of evidence (risk of bias, 
directness of evidence, consistency and precision of results, and risk of publication bias). For each of 
these factors, an assessment was made about whether there were no concerns (certainty was not 
downgraded), serious concerns (certainty downgrade by one level) or very serious concerns (certainty 
downgrade by two levels). The assessment then considered whether to upgrade the level of certainty 
based on the three factors that may increase the certainty of the evidence: large magnitude of effect 
(upgrade one level if ‘large’ effect, upgrade two levels if ‘very large’ effect), dose-response gradient 
(not assessed), or influence of residual plausible confounding (upgrade one level). 

https://www.gradepro.org/
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The certainty of evidence levels were: 
• High (⊕⊕⊕⊕) – We are very confident that the true effect lies close to that of the estimate 

of the effect. 
• Moderate (⊕⊕⊕⊝) – We are moderately confident in the effect estimate: The true effect 

is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 
different. 

• Low (⊕⊕⊝⊝) – Our confidence in the effect estimate is limited: The true effect may be 
substantially different from the estimate of the effect. 

• Very low (⊕⊝⊝⊝) – We have very little confidence in the effect estimate: The true effect 
is likely to be substantially different from the estimate of effect. 

 
The assessment of GRADE for each subgroup commenced at ‘high’ since all studies included in each 
body of evidence were RCTs. For each population and intervention, the five factors that GRADE 
determines can lower certainty were considered, as follows: 
 
1. Risk of bias 
Using RoB-2 (22) the final judgement for an individual study could be: Low, Some Concerns, or High 
risk of bias. 
 
GRADE assessors did not downgrade if ≥50% of studies were rated as Low. A downgrade of one level 
was applied if the majority of studies (≥50%) were rated as Some Concerns or High. There was a 
downgrade of two levels applied if the majority of studies (≥50%) had an overall score of High. 
 
Meta-analyses incorporated synthetic effects across multiple eligible outcomes for many studies. In 
some instances, the risk of bias was different for different outcomes within the one study. To 
determine the overall risk of bias at a study level, the risk of bias was counted separately for each 
intervention arm (as if it were a separate study) and for each separate outcome. For example, where 
there were two intervention arms from the same paper, and that paper reported three separate 
outcomes (i.e., three separate RoB tools were completed for that paper), six overall RoB assessments 
were counted (i.e. three per intervention arm). All relevant RoB assessments were synthesised to 
determine the overall RoB for each population/intervention. 
 
2. Inconsistency (heterogeneity) 
The interpretation ranges for the I2 value presented in the Cochrane Handbook (16) and GRADE 
support materials (23, 24) guided the assessment of inconsistency. The I2 value, indicative of the 
proportion of variance in point estimates due to among-study differences, could be considered to 
have a magnitude of heterogeneity as follows: 

• <40% – inconsistency may be low 
• 30% to 60% – inconsistency may be moderate 
• 50% to 90% – inconsistency may be substantial 
• 75% to 100% – inconsistency may be considerable. 

 
In this evidence synthesis, no downgrading was applied where I2 <40%; downgrading of one level was 
applied where I2 = 40-85%; and downgrading of two levels was applied where I2 >85%. 
 
Where vote counting rather than meta-analysis was used as the synthesis technique, downgrading of 
one level was applied for unspecified heterogeneity due to differences in exposure. 
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3. Indirectness (PICOT and applicability)  
No downgrading was considered for indirectness in the GRADE process. Downgrading was 
unnecessary because all included studies met the a priori definitions for measuring direct associations 
between a weight management intervention and adiposity measures in a population of interest. 
 
4. Imprecision 
The GRADE approach to rating imprecision focuses on the 95% confidence interval (CI) around the best 
estimate of the absolute effect (21). GRADE guidance advises that assessors downgrade for imprecision 
if the effect estimate comes from only one or two small studies or if there were few events. Specific 
guidance relating to sample sizes is provided. In applying this guidance, the following downgrade 
principles were applied across all included studies: 

• No downgrading occurred where 95% CI did not cross 1.0 and total sample size of all studies 
included in the meta-analysis n≥400 

• A one-level downgrade occurred where 95% CI crossed 1.0 or total sample size of all studies 
included in the meta-analysis was n<400 

• A two-level downgrade occurred where the total sample size was n<50 (irrespective of 95% 
CI). 

 
The same principle was applied irrespective of the synthesis technique (meta-analysis or vote 
counting). 
 
5. Other considerations 
a) Publication bias 
Where a meta-analysis included 10 or more studies, publication bias was assessed by examining the 
funnel plot and Egger’s test. A statistically significant (p<0.05) Egger’s test was interpreted as 
indicating potential publication bias. 
 
b) Effect size (GRADE Large Effect consideration) 
The magnitude of effect size was determined using Hedges’ g, generated in the meta-analyses. The 
Cochrane handbook guided the interpretation of Hedges’ g effect sizes. Guidelines for interpretation 
were defined a priori as: 

• Small effect – Hedges’ g ≤0.2 
• Small-moderate effect – Hedges’ g 0.21 to <0.50 
• Moderate to large effect – Hedges’ g 0.51 to <0.80 
• Large effect – Hedges’ g 0.80 to <1.00 
• Very large effect – Hedges’ g ≥1.00 (25). 

 
c) Plausible confounding factors 

Opposing plausible residual bias or confounding was unlikely as there were few (no) studies that 
determined the outcome of interest after adjusting for confounders. 
 
d) Dose-response gradient 
 
A dose-response gradient was not assessed due to heterogeneity in exposure by dose, intensity, and 
duration. 
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Evidence-to-Decision Framework 
The Evidence-to-Decision framework guided the development of the recommendations, as detailed 
in the GRADE Handbook. Recommendation development was operationalised using GRADEpro GDT 
software (21). The evidence used to inform the Evidence-to-Decision framework assessments were 
meta-analyses and associated GRADE, the scoping reviews, and expert input from the Guideline 
Development Committee and the Deakin University Management Committee. The factors considered 
to determine the strength of recommendations included: 

• Balance between desirable (benefits) and undesirable consequences (harms), determined by 
estimates of effect arising from statistical analyses of data extracted from studies included in 
the systematic review. Synthesis of statistically significant benefits and harms derived from 
studies included in the systematic review were also examined, and further complemented by 
analyses of data from the scoping reviews of studies of people with lived experience, and 
clinical outcomes other than weight loss or maintenance resultant of receiving a weight 
management intervention. Lastly, these were supplemented with additional considerations 
provided by the Guideline Development Committee. 

• Confidence in the estimates of effect (derived from GRADE certainty of the evidence). 
• Consumer and clinician values and preferences, and their variability (provided by Guideline 

Development Committee expertise). 
• Resource use (including costs. These data were sourced from evidence-based searches to 

ascertain resource costs in Australia, where data were available, with additional 
considerations provided by Guideline Development Committee expertise). 

• Acceptability (as determined by Guideline Development Committee expertise). 
• Feasibility (as determined by Guideline Development Committee expertise). 

 
Recommendation statements were determined using the methodology described in the GRADE 
handbook (21). Consensus statements and practice points were determined using the guidance in the 
NHMRC Procedures and requirements for meeting the NHMRC standards for clinical practice 
guidelines (3). 
 
Strong Recommendation for the intervention  
A strong recommendation was given when there was moderate to high certainty evidence that also 
showed benefits clearly outweighed reported harms. 
Strong Recommendation against the intervention 
A strong recommendation was given when there was moderate to high certainty evidence that also 
showed harms clearly outweighed reported benefits. 
Conditional Recommendation for the intervention 
A conditional recommendation was given when there was low certainty evidence that suggested 
benefits outweighed harms. 
Conditional Recommendation against the intervention 
A conditional recommendation was given when there was low certainty evidence that suggested 
harms outweighed benefits. 
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Consensus Statement for the intervention due to limited evidence 
A consensus statement was given where there was very low certainty evidence, or where evidence 
was absent or insufficient, and/or if there was an unclear balance between benefits and harms. The 
statements were made based on the Guideline Development Committee’s expert opinion and 
formulated by a consensus process. 
Practice Points 
Further guidance where the subject matter was outside of the search strategy scope were included as 
Practice Points. 
 
Following the GRADE Handbook’s guidance about how to word recommendations based on their 
strength, Strong Recommendations are worded using the terms ‘…should be recommended…’. 
Conditional Recommendations are worded using the terms ‘…may be recommended…’. The GRADE 
Handbook does not provide guidance on terminology use in Consensus Statements, but we have 
followed the method outlined in the Australian Pregnancy Care Guidelines Technical Report (26). For 
Consensus Statements, the wording adopted includes ‘…may be encouraged’. 
 
Recommendations were assigned a strength rating. The GRADE Evidence-to-Decision framework 
recommendation rating system was based on the GRADE Handbook, as shown in Table 5 below. The 
Evidence-to-Decision framework criteria ‘balance of the effect’ and ‘certainty of the evidence’ were 
used in determining the strength of recommendations. Where ‘certainty of the evidence’ for a given 
population and intervention included both meta-analysis and narrative synthesis data, priority was 
given to the meta-analysis judgement. 
 
Table 5: GRADE Evidence-to-Decision framework recommendation rating system 

Symbol 
representation 

GRADE handbook definition of recommendation strength 

★☆☆☆☆ Strong recommendation against the intervention 
★★☆☆☆ Conditional recommendation against the intervention 
★★★☆☆ Conditional recommendation for either the intervention or the comparison 
★★★★☆ Conditional recommendation for the intervention 
★★★★★ Strong recommendation for the intervention 
Δ Consensus statement for the treatment 

 
Specifically, the recommendation strength was determined using the criteria from the Evidence-to-
Decision framework judgements described in Table 6. 
 
Table 6: Balancing Evidence-to-Decision framework judgements to determine 
Recommendation strength 

  Evidence-to-Decision framework component 
Recommendation type Definition ‘Balance of effect’ 

judgement 
‘Certainty of evidence’ 
judgement 

Strong recommendation 
for the intervention 

A strong 
recommendation was 
given when there was 
moderate to high 
certainty evidence that 
also showed benefits 
clearly outweighed 
reported harms. 

‘Probably favours the 
intervention’ or ‘Favours 
the intervention’ 

‘Moderate’ or ‘High’ 

Strong recommendation 
against the intervention 

A strong 
recommendation was 
given when there was 

‘Probably favours for the 
comparison’ or ‘Favours 
the comparison’ 

‘Moderate’ or ‘High’ 
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moderate to high 
certainty evidence that 
also showed harms 
clearly outweighed 
reported benefits. 

Conditional 
Recommendation for 
the intervention 

A conditional 
recommendation was 
given when there was 
low certainty evidence 
that suggested benefits 
outweighed harms. 

‘Probably favours the 
intervention’ or ‘Favours 
the intervention’ 

‘Low’ 

Conditional 
Recommendation 
against the intervention 

A conditional 
recommendation was 
given when there was 
low certainty evidence 
that suggested harms 
outweighed benefits. 

‘Probably favours for the 
comparison’ or ‘Favours 
the comparison’ 

‘Low’ 

Consensus Statement 
for the intervention due 
to limited evidence 

A consensus statement 
was given where there 
was very low certainty 
evidence, or where 
evidence was absent or 
insufficient, and/or if 
there was an unclear 
balance between 
benefits and harms. The 
statements were made 
based on the Guideline 
Development 
Committee’s expert 
opinion and formulated 
by a consensus process. 

N/A No evidence, or 
‘Certainty of evidence’ = 
‘Very low’ 

or 

Narrative synthesis only. 

 

 
Recommendation wording: 
Following the GRADE Handbook’s guidance about how to word recommendations based on their 
strength, Strong Recommendations are worded using the terms ‘…should be recommended…’. 
Conditional Recommendations are worded using the terms ‘…may be recommended…’.  
 
The GRADE Handbook does not provide guidance on terminology use in Consensus Statements, but 
we have followed the method outlined in the Australian Pregnancy Care Guidelines Technical Report 
(26). For Consensus Statements, the wording adopted includes ‘…may be encouraged’. 
 
GRADE certainty of evidence tables are presented alongside each Evidence-to-Decision framework in 
Supplementary file 3. 
 

Process for expert and public consultation 
Consultation will be undertaken with expert groups and the public during 2024 for a 1-month period 
guided by the NHMRC Guidelines for Guidelines process. An extensive list of organisations will be 
invited to contribute to the consultation process, including Government departments, professional 
organisations, and not-for-profit organisations. 
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Feedback will be synthesised post-consultation period and considered by the Guideline Development 
Committee. 
 

Dissemination plan 
The Department of Health and Aged Care (the Department) recognises that ultimate impact of these 
Guidelines is contingent upon the success of strategic efforts to promote the awareness, acceptance, 
uptake, and adherence of recommendations. To facilitate awareness of the availability, and to 
promote uptake of the Guidelines, consideration will be given to opportunities to disseminate the 
Guidelines to medical colleges and other relevant organisations to encourage promotion amongst 
members and the sector more broadly. Options to disseminate through existing health networks, for 
example Primary Health Networks (PHNs), will also be explored. The Department will facilitate any 
forthcoming dissemination and implementation of the Guidelines. 

SYSTEMATIC REVIEW RESULTS 
The initial literature search and updates yielded 69,837 publications, of which 48,333 duplicates were 
removed. The titles and abstracts of the remaining 21,504 were screened for eligibility to be included 
in the systematic review. Full-text papers were screened with 980 deemed ineligible, resulting in 688 
(27-276)(277-526)(527-714) eligible papers included for data extraction. The PRISMA flow diagram for 
reviews used to inform the context of disease outcomes associated with overweight or obesity is 
shown in Figure 1. The reference lists of ineligible studies by reason for exclusion is included in 
Appendix D. 
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* Excluded n=84 systematic reviews 
  

Id
en

tif
ic

at
io

n 
 

  

Study titles/abstracts screened for eligibility 
(n=21,504) 

Study full texts screened for eligibility (n=1,668)  

References removed (n=48,333)  
Duplicates identified in EndNote (n=47,926) 
Duplicates identified by Covidence (n=407) 

Studies excluded (n=19,836) 

Studies excluded (n=980) 
Ineligible comparator (n=204) 
Ineligible outcomes (n=158) 
Ineligible study design (n=212)* 
Ineligible intervention (n=128) 
Final follow-up less than 12 months from baseline 

(n=115) 
Ineligible population (n=88) 
Ineligible publication type (n=44) 
Ineligible – Drug has been withdrawn (n=25) 
Articles retracted (n=3) 
Full text embargoed at time of review (n=1) 
No follow-up at intervention end (n=1) 
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cl

ud
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  Studies included in review (n=688 RCTs)* 

Sc
re

en
in

g 

Studies from databases/registers 
(initial search and updated searches) 
Search 1: 9 January & 1 April 2023 (n=21,526) 
Ovid MEDLINE n=12,144 
APA PsycINFO via EBSCOHost n=204 
CINAHL Complete n=9,173 
Cochrane Library n=5 
 
Search 2: 18 September 2023 (n=24,051) 
Ovid MEDLINE n=13,845 
APA PsycINFO via EBSCOHost n=154 
CINAHL Complete n=10,046 
Cochrane Library n=6 
 
Search 3: 31 January 2024 (n=24,260) 
Ovid MEDLINE n=13,965 
APA PsycINFO via EBSCOHost n=161 
CINAHL Complete via EBSCOHost n=10,128 
Cochrane Library n=6 
 
Overall: (n=69,837) 
Ovid MEDLINE n=39,954 
APA PsycINFO via EBSCOHost n=519 
CINAHL Complete via EBSCOHost n=29,347 

   

Figure 1: Systematic review PRISMA flow diagram 
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Individual drugs and dosages identified in this evidence review are summarised in Tables 7 and 8 
below, by drug class. Table 7 summarises medications and dosages approved by the Australian 
Therapeutic Goods Administration (TGA) for the management of overweight or obesity at the time of 
this review. Table 8 summarises those medications not currently approved by the TGA and/or are not 
currently available in Australia but are approved internationally for use in overweight or obesity 
management. While studies using phentermine and topiramate in combination were included, none 
were identified that examined these drugs separately. 
 
Table 7: Pharmacological intervention dosages approved by the Australian TGA for the 
management of overweight or obesity by drug classes  
Drug class Drug and dosage 
Pharmacological interventions approved by the TGA for the treatment of overweight or obesity 
Glucagon-like peptide-1 
receptor agonists 

Liraglutide, 3.0 mg per day† 
Semaglutide, 2.4mg per week (subcutaneous)§ 

Lipase inhibitors Orlistat, 360mg per day† 
Opioid antagonist and 
Norepinephrine-dopamine 
reuptake inhibitor* 

Naltrexone, 16mg and Bupropion, 360mg per day† 
Naltrexone, 32mg and Bupropion, 360mg per day† 

*Some drugs from one class are used in combination with other drugs from other classes, as shown. 
†Approved for use only in adults aged 18 and older. 
§Approved for use in both adolescents aged 12-17 years and adults. 
 
Table 8 Pharmacological intervention dosages not approved by the Australian TGA for the 
management of overweight or obesity by drug classes 
Drug class Drug and dosage 
Pharmacological interventions not approved by the TGA for the treatment of overweight or 
obesity 
Anorectic and anticonvulsant* Phentermine, 7.5mg and Topiramate, 46.0mg per day 

Phentermine, 15.0mg and Topiramate, 92.0mg per day 
Glucose-dependent 
insulinotropic polypeptide (GIP) 
receptor and glucagon-like 
peptide-1 (GLP-1) receptor 
agonists 

Tirzepatide†, 5mg per week  
Tirzepatide†, 10mg per week 
Tirzepatide†, 15mg per week 

*Some drugs from one class are used in combination with other drugs from other classes, as shown. 
† At the time of public consultation, tirzepatide has been approved by the TGA for on-label weight 
management.  



DRAFT
 

Not for further distribution  Page 32 of 452 
 

Surgical intervention studies were stratified as follows bariatric surgery versus medical treatment, 
adjuncts to surgical therapies, and endoscopic therapies for weight loss, with subgroup analyses by 
surgery type (Table 9). 
 
Table 9: Surgical interventions by surgery type 
Surgery type Surgical interventions 
Bariatric surgery versus medical 
treatment 

Biliopancreatic diversion 
Laparoscopic adjustable gastric banding 
Laparoscopic Roux-en-Y gastric bypass or laparoscopic vertical 
sleeve gastrectomy* 
Roux-en-Y gastric bypass 
Sleeve gastrectomy 
Stapled laparoscopic mini-gastric bypass-one anastomosis gastric 
bypass 

Endoscopic therapies for weight 
loss 

Duodenal-jejunal bypass liner (EndoBarrier) 
Endoscopic sleeve gastroplasty 
g-CathEZ delivery catheter with snowshoe suture anchors 
Intragastric balloon therapy 
Percutaneous gastrostomy device 

Bariatric surgery plus adjunct 
versus bariatric surgery plus 
usual care/placebo 

Roux-en-Y gastric bypass 
One-anastomosis gastric bypass 
Roux-en-Y gastric bypass or sleeve gastrectomy* 

* In some studies, participants underwent one or another of the indicated surgical interventions. 
Those studies did not distinguish between surgical types received by participants and are therefore 
listed together. 
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Studies included in the systematic review 
The full list of studies included in the systematic review is shown in Table 10, below. Data extraction 
relating to each of these studies is included in Supplementary file 1. 
 
Table 10: Studies included in the systematic review 

Publication details 
1. Abbenhardt C, McTiernan A, Alfano CM, Wener MH, Campbell KL, Duggan C, et al. Effects of individual and 

combined dietary weight loss and exercise interventions in postmenopausal women on adiponectin and 
leptin levels. J Intern Med. 2013;274(2):163-75. doi: 10.1111/joim.12062 

2. Abu Dayyeh BK, Bazerbachi F, Vargas EJ, Sharaiha RZ, Thompson CC, Thaemert BC, et al. Endoscopic sleeve 
gastroplasty for treatment of class 1 and 2 obesity (MERIT): a prospective, multicentre, randomised trial. 
Lancet. 2022;400(10350):441-51. doi: 10.1016/S0140-6736(22)01280-6 

3. Adab P, Pallan MJ, Lancashire ER, Hemming K, Frew E, Barrett T, et al. Effectiveness of a childhood obesity 
prevention programme delivered through schools, targeting 6 and 7 year olds: cluster randomised 
controlled trial (WAVES study). BMJ. 2018;360:k211. doi: 10.1136/bmj.k211 

4. Ahern AL, Wheeler GM, Aveyard P, Boyland EJ, Halford JCG, Mander AP, et al. Extended and standard 
duration weight-loss programme referrals for adults in primary care (WRAP): a randomised controlled trial. 
Lancet. 2017;389(10085):2214-25. doi: 10.1016/S0140-6736(17)30647-5 

5. Akers JD, Cornett RA, Savla JS, Davy KP, Davy BM. Daily self-monitoring of body weight, step count, 
fruit/vegetable intake, and water consumption: a feasible and effective long-term weight loss maintenance 
approach. J Acad Nutr Diet. 2012;112(5):685-92.e2. doi: 10.1016/j.jand.2012.01.022 

6. Alexander E, McGinty EE, Wang N-Y, Dalcin A, Jerome GJ, Miller ER, 3rd, et al. Effects of a behavioural weight 
loss intervention in people with serious mental illness: subgroup analyses from the ACHIEVE trial. Obes Res 
Clin Pract. 2019;13(2):205-10. doi: 10.1016/j.orcp.2019.02.002 

7. Aller EEJG, Larsen TM, Claus H, Lindroos AK, Kafatos A, Pfeiffer A, et al. Weight loss maintenance in 
overweight subjects on ad libitum diets with high or low protein content and glycemic index: the DIOGENES 
trial 12-month results. Int J Obes. 2014;38(12):1511-7. doi: 10.1038/ijo.2014.52 

8. Allison DB, Gadde KM, Garvey WT, Peterson CA, Schwiers ML, Najarian T, et al. Controlled-release 
phentermine/topiramate in severely obese adults: a randomized controlled trial (EQUIP). Obesity. 
2012;20(2):330-42. doi: 10.1038/oby.2011.330 

9. Almeida FA, You W, Brito FA, Alves TF, Goessl C, Wall SS, et al. A randomized controlled trial to test the 
effectiveness of two technology-enhanced diabetes prevention programs in primary care: the DiaBEAT-it 
study. Front Public Health. 2023;11:1000162. doi: 10.3389/fpubh.2023.1000162 

10. Alustiza E, Perales A, Mateo-Abad M, Ozcoidi I, Aizpuru G, Albaina O, et al. Tackling risk factors for type 2 
diabetes in adolescents: PRE-STARt study in Euskadi. An Pediatr (Barc). 2021;95(3):186-96. doi: 
10.1016/j.anpede.2020.11.005 

11. Ambrosini GL, Solis-Trapala I, Ahern AL, Fuller NR, Holzapfel C, Hauner H, et al. Greater improvements in 
diet quality among overweight participants following a group-based commercial weight loss programme 
than those receiving support to lose weight in primary care. Nutr J. 2018;17:64. doi: 10.1186/s12937-018-
0370-x 

12. Amer OE, Sabico S, Alfawaz HA, Aljohani N, Hussain SD, Alnaami AM, et al. Reversal of prediabetes in Saudi 
adults: results from an 18 month lifestyle intervention. Nutrients. 2020;12(3):804. doi: 
10.3390/nu12030804 

13. Andersen E, van der Ploeg HP, van Mechelen W, Gray CM, Mutrie N, van Nassau F, et al. Contributions of 
changes in physical activity, sedentary time, diet and body weight to changes in cardiometabolic risk. Int J 
Behav Nutr Phys Act. 2021;18:166. doi: 10.1186/s12966-021-01237-1 

14. Anderson AS, Chong HY, Craigie AM, Donnan PT, Gallant S, Hickman A, et al. A novel approach to increasing 
community capacity for weight management a volunteer-delivered programme (ActWELL) initiated within 
breast screening clinics: a randomised controlled trial. Int J Behav Nutr Phys Act. 2021;18:34. doi: 
10.1186/s12966-021-01099-7 

15. Anderson AS, Craigie AM, Caswell S, Treweek S, Stead M, Macleod M, et al. The impact of a bodyweight and 
physical activity intervention (BeWEL) initiated through a national colorectal cancer screening programme: 
randomised controlled trial. BMJ. 2014;348(7950):g1823. doi: 10.1136/bmj.g1823 



DRAFT
 

Not for further distribution  Page 34 of 452 
 

16. Anderson YC, Leung W, Grant CC, Cave TL, Derraik JGB, Cutfield WS, et al. Economic evaluation of a multi-
disciplinary community-based intervention programme for New Zealand children and adolescents with 
obesity. Obes Res Clin Pract. 2018;12(3):293-8. doi: 10.1016/j.orcp.2018.04.001 

17. Annesi JJ. Mediation of the relationship of behavioural treatment type and changes in psychological 
predictors of healthy eating by body satisfaction changes in women with obesity. Obes Res Clin Pract. 
2017;11(1):97-107. doi: 10.1016/j.orcp.2016.03.011 

18. Annesi JJ. Relationship of emotional eating and mood changes through self-regulation within three 
behavioral treatments for obesity. Psychol Rep. 2019;122(5):1689-706. doi: 10.1177/0033294118795883 

19. Annesi JJ. Psychosocial correlates of emotional eating and their interrelations: implications for obesity 
treatment research and development. J Primary Prevent. 2020;41(2):105-25. doi: 10.1007/s10935-020-
00580-6 

20. Annesi JJ, Johnson PH, Tennant GA, Porter KJ, McEwen KL. Weight loss and the prevention of weight regain: 
evaluation of a treatment model of exercise self-regulation generalizing to controlled eating. Perm J. 
2016;20(3):15-146. doi: 10.7812/TPP/15-146 

21. Apolzan JW, Venditti EM, Edelstein SL, Knowler WC, Dabelea D, Boyko EJ, et al. Long-term weight loss with 
metformin or lifestyle intervention in the Diabetes Prevention Program Outcomes Study. Ann Intern Med. 
2019;170(10):682-90. doi: 10.7326/M18-1605 

22. Apovian CM, Aronne L, Rubino D, Still C, Wyatt H, Burns C, et al. A randomized, phase 3 trial of naltrexone 
SR/bupropion SR on weight and obesity-related risk factors (COR-II). Obesity. 2013;21(5):935-43. doi: 
10.1002/oby.20309 

23. Ard JD, Gower B, Hunter G, Ritchie CS, Roth DL, Goss A, et al. Effects of calorie restriction in obese older 
adults: the CROSSROADS randomized controlled trial. J Gerontol A Biol Sci Med Sci. 2018;73(1):73-80. doi: 
10.1093/gerona/glw237 

24. Arguin H, Dionne IJ, Sénéchal M, Bouchard DR, Carpentier AC, Ardilouze J-L, et al. Short- and long-term 
effects of continuous versus intermittent restrictive diet approaches on body composition and the 
metabolic profile in overweight and obese postmenopausal women: a pilot study. Menopause: The Journal 
of The North American Menopause Society. 2012;19(8):870-6. doi: 10.1097/gme.0b013e318250a287 

25. Arlinghaus KR, O'Connor DP, Johnston CA. Frequency of school-based intervention needed to improve 
weight outcomes of Mexican-American adolescents with overweight or obesity: a randomized controlled 
trial. Pediatr Obes. 2019;14(12):e12568. doi: 10.1111/ijpo.12568 

26. Armamento-Villareal R, Aguirre LE, Qualls C, Villareal DT. Effect of lifestyle intervention on the hormonal 
profile of frail, obese older men. J Nutr Health Aging. 2016;20(3):334-40. doi: 10.1007/s12603-016-0698-x 

27. Aronne LJ, Sattar N, Horn DB, Bays HE, Wharton S, Lin W-Y, et al. Continued treatment with tirzepatide for 
maintenance of weight reduction in adults with obesity: the SURMOUNT-4 randomized clinical trial. JAMA. 
2024;331(1):38-48. doi: 10.1001/jama.2023.24945 

28. Arredondo EM, Elder JP, Haughton J, Slymen DJ, Sallis JF, Perez LG, et al. Fe en Acción: promoting physical 
activity among churchgoing Latinas. Am J Public Health. 2017;107(7):1109-15. doi: 
10.2105/AJPH.2017.303785 

29. Arredondo EM, Haughton J, Ayala GX, Slymen D, Sallis JF, Perez LG, et al. Two-year outcomes of Faith in 
Action/Fe en Acción: a randomized controlled trial of physical activity promotion in Latinas. Int J Behav Nutr 
Phys Act. 2022;19:97. doi: 10.1186/s12966-022-01329-6 

30. Artene DV, Bordea CI, Blidaru A. Results of 1-year diet and exercise interventions for ER+/PR+/-/HER2- 
breast cancer patients correlated with treatment type. Chirurgia (Bucur). 2017;112(4):457-68. doi: 
10.21614/chirurgia.112.4.457 

31. Astbury NM, Edwards RM, Ghebretinsea F, Shanyinde M, Mollison J, Aveyard P, et al. Extended follow-up 
of a short total diet replacement programme: results of the Doctor Referral of Overweight People to Low 
Energy total diet replacement Treatment (DROPLET) randomised controlled trial at 3 years. Int J Obes. 
2021;45(11):2432-8. doi: 10.1038/s41366-021-00915-1 

32. Astrup A, Carraro R, Finer N, Harper A, Kunesova M, Lean ME, et al. Safety, tolerability and sustained weight 
loss over 2 years with the once-daily human GLP-1 analog, liraglutide. Int J Obes. 2012;36(6):843-54. doi: 
10.1038/ijo.2011.158 

33. Baillot A, Vallée C-A, Mampuya WM, Dionne IJ, Comeau E, Méziat-Burdin A, et al. Effects of a pre-surgery 
supervised exercise training 1 year after bariatric surgery: a randomized controlled study. Obes Surg. 
2018;28(4):955-62. doi: 10.1007/s11695-017-2943-8 
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34. Balducci S, Zanuso S, Cardelli P, Salerno G, Fallucca S, Nicolucci A, et al. Supervised exercise training 
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Meta-analysis results 
The following section presents the results of the meta-analyses. Meta-analyses were performed for 
each population and subgroup population treated with a weight management intervention. The meta-
analysis result for each treatment and population group combination has been summarised into 
associated tables, which were used to inform the Evidence-to-Decision frameworks. The associated 
forest plots are presented beneath each table. Forest plots that present additional data not used in 
the GRADE process to develop the Guideline recommendations can be found in Appendix C. 
 
In-document links to meta-analysis findings are presented in Box 1. 
 
Box 1: Meta-analysis findings by population and treatments 
Table 11: Meta-analysis findings for children living with overweight or obesity treated with a 
behavioural weight management intervention included in the Evidence-to-Decision frameworks 
Table 12: Meta-analysis findings for adolescents living with overweight or obesity treated with a 
behavioural weight management intervention included in the Evidence-to-Decision frameworks 
Table 13: Meta-analysis findings for adolescents living with overweight or obesity treated with a 
pharmacological weight management intervention included in the Evidence-to-Decision frameworks 
Table 14: Meta-analysis findings for adolescents living with overweight or obesity treated with a 
surgical weight management intervention included in the Evidence-to-Decision frameworks 
Table 15: Meta-analysis findings for young and middle-aged adults living with overweight or obesity 
treated with a behavioural weight management intervention included in the Evidence-to-Decision 
frameworks 
Table 16: Meta-analysis findings for young and middle-aged adults living with overweight or obesity 
treated with a pharmacological weight management intervention included in the Evidence-to-
Decision frameworks 
Table 17: Meta-analysis findings for young and middle-aged adults living with overweight or obesity 
treated with a surgical weight management intervention included in the Evidence-to-Decision 
frameworks 
Table 18: Meta-analysis findings for older adults living with overweight or obesity treated with a 
behavioural weight management intervention included in the Evidence-to-Decision frameworks 
Table 19: Meta-analysis findings for people with disability with overweight or obesity treated with a 
behavioural weight management intervention included in the Evidence-to-Decision frameworks* 
Table 20: Meta-analysis findings for people with an eating disorder with overweight or obesity treated 
with a behavioural weight management intervention included in the Evidence-to-Decision frameworks 
Table 21: Meta-analysis findings for people with a mental health condition with overweight or obesity 
treated with a behavioural weight management intervention included in the Evidence-to-Decision 
frameworks 
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Table 11: Meta-analysis findings for children living with overweight or obesity treated with a behavioural weight management intervention 
included in the Evidence-to-Decision frameworks* 

Main analysis Intervention vs. untreated comparator 
(Baseline to 12 months) 

Intervention vs. any comparator 
(Baseline to 12 months) 

Intervention vs. untreated comparator 
(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 
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Single treatment type interventions 

Dietary approaches with 
no specific daily energy 
intake goal 

      -0.32 (-0.71 to 0.07) 0.10 Small to 
moderate    

Aerobic exercise       -0.30 (-0.68 to 0.09) 0.13 Small to 
moderate    

Multimodal treatment type interventions 

Nutrition and physical 
activity       -0.47 (-0.87 to  

-0.07) 0.02 Small to 
moderate - - - 

Nutrition, physical 
activity, and family-
centred 

-0.15 (-0.30 to 0.00) 0.12 Small - - -    - - - 

Multimodal including four 
or more behavioural 
interventions 

-0.13 (-0.21 to 
 -0.05) <0.01 Small - - - - - - - - - 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text. 
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
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Hao, 2019 (Girls) (intervention group 2)
Hao, 2019 (Boys) (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.45, p = 0.50

Test of θ = 0: z = -1.63, p = 0.10

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.47 [
-0.20 [

-0.32 [

-1.04,
-0.72,

-0.71,

0.11]
0.32]

0.07]

45.09
54.91

(%)
Weight

Total n for intervention = 52
Total n for control = 49

versus untreated comparator (Baseline to final end-point)
Children - Dietary approaches with no specific daily energy intake goal

Hao, 2019 (Girls) (intervention group 1)
Hao, 2019 (Boys) (intervention group 1)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.37, p = 0.54

Test of θ = 0: z = -1.52, p = 0.13

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.43 [
-0.19 [

-0.30 [

-1.02,
-0.70,

-0.68,

0.15]
0.32]

0.09]

43.52
56.48

(%)
Weight

Total n for intervention = 54
Total n for control = 49

Children - Aerobic physical activity interventions versus untreated comparator (Baseline to final end-point)

Hao, 2019 (Girls) (intervention group 3)
Hao, 2019 (Boys) (intervention group 3)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.05, p = 0.83

Test of θ = 0: z = -2.31, p = 0.02
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Hedges' g
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54.74

(%)
Weight

Total n for intervention = 48
Total n for control = 49

(Baseline to final end-point)
Children - Combined nutrition and physical activity interventions versus untreated comparator
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Gong, 2014
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Wake, 2013 (Children)
Waling, 2010
Derwig, 2022

Overall
Heterogeneity: τ2 = 0.02, I2 = 37.76%, H2 = 1.61
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: Q(7) = 11.44, p = 0.12
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17.78
11.15
8.02
6.96

(%)
Weight

Total n for intervention = 677
Total n for control = 605

versus untreated comparator (baseline to 12 months)
Children - Combined nutrition, physical activity, and family-centered interventions

Coppins, 2011
Kahhan, 2021
Stark, 2014 (intervention group 1)
Stark, 2014 (intervention group 2)
Taveras, 2011
Markert, 2014
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Overall
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2.74
0.66
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18.56
12.32
3.26
3.37
0.68

10.64
10.20
30.64
2.93

(%)
Weight

Total n for intervention = 1341
Total n for control = 1047

versus untreated comparator (baseline to 12 months)
Children - Combination of 4 or more lifestyle interventions
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Table 12: Meta-analysis findings for adolescents living with overweight or obesity treated with a behavioural weight management intervention 
included in the Evidence-to-Decision frameworks* 

Main analysis Intervention vs. untreated comparator 
(Baseline to 12 months) 

Intervention vs. any comparator 
(Baseline to 12 months) 

Intervention vs. untreated comparator 
(Baseline to end point) 

Intervention vs. any comparator 
(Baseline to end point) 
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Multimodal treatment type interventions 

Nutrition and 
physical activity    -0.07 (-0.29 

to 0.14) 0.34 Small       

Nutrition, physical 
activity and 
psychological 

   -0.20 (-0.48 
to 0.08) 0.16 Small       

Nutrition, physical 
activity and family-
centred 

-0.54 (-1.18 
to 0.11) 0.07 Moderate 

to large - - -    - - - 

Multimodal including 
four or more 
behavioural 
interventions 

-0.42 (-0.73 
to -0.12) <0.01 Small to 

moderate† - - - - - - - - - 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
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Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(3) = 1.31, p = 0.73

Test of θ = 0: t(3) = -1.12, p = 0.34

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.02 [
-0.15 [
0.13 [

-0.22 [

-0.07 [

-0.37,
-0.47,
-0.36,
-0.72,

-0.29,

0.33]
0.17]
0.62]
0.28]

0.14]

31.04
36.82
16.39
15.74

(%)
Weight

Total n for intervention = 177
Total n for control = 163

versus any comparator (baseline to 12 months)
Adolescents - Combined nutrition and physical activity interventions

Damaso, 2014
Pakpour, 2015 (intervention group 1)
Warschburger, 2019
Inoue, 2015 (intervention group 1)
Inoue, 2015 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.06, I2 = 63.08%, H2 = 2.71
Test of θ

i
 = θ

j
: Q(4) = 10.72, p = 0.03

Test of θ = 0: z = -1.40, p = 0.16

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.49 [
-0.21 [
0.15 [

-0.15 [
-0.57 [

-0.20 [

-0.84,
-0.45,
-0.09,
-0.91,
-1.35,

-0.48,

-0.14]
0.03]
0.39]
0.60]
0.22]

0.08]

23.23
28.68
28.65
9.97
9.47

(%)
Weight

Total n for intervention = 340
Total n for control = 315

versus any comparator (baseline to 12 months)
Adolescents - Combined nutrition, physical activity and psychological treatment interventions

Arlinghaus, 2019 (intervention group 1)
Arlinghaus, 2019 (intervention group 2)
Arlinghaus, 2019 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.01, I2 = 18.19%, H2 = 1.22
Test of θ

i
 = θ

j
: Q(2) = 2.43, p = 0.30

Test of θ = 0: t(2) = -3.59, p = 0.07

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.25 [
-0.74 [
-0.64 [

-0.54 [

-0.71,
-1.21,
-1.10,

-1.18,

0.21]
-0.27]
-0.18]

0.11]

33.95
32.55
33.50

(%)
Weight

Total n for intervention = 180
Total n for control = 63

versus untreated comparator (baseline to 12 months)
Adolescents - Combined nutrition, physical activity and family-centred interventions
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Alustiza, 2021
DeBar, 2012
Pakpour, 2015 (intervention group 2)
Vos, 2012
Savoye, 2011

Overall
Heterogeneity: τ2 = 0.09, I2 = 77.92%, H2 = 4.53
Test of θ

i
 = θ

j
: Q(4) = 18.51, p = 0.00

Test of θ = 0: z = -2.74, p = 0.01

Study

Favours intervention  Favours control

-1.5 -1 -.5 0

with 95% CI
Hedges' g

-0.18 [
-0.15 [
-0.41 [
-0.36 [
-0.98 [

-0.42 [

-0.56,
-0.43,
-0.65,
-0.84,
-1.27,

-0.73,

0.19]
0.12]

-0.17]
0.12]

-0.68]

-0.12]

18.70
21.63
22.68
15.94
21.05

(%)
Weight

Total n for intervention = 392
Total n for control = 347

versus untreated comparator (baseline to 12 months)
Adolescents - Combination of 4 or more lifestyle interventions
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Table 13: Meta-analysis findings for adolescents living with overweight or obesity treated with a pharmacological weight management intervention 
included in the Evidence-to-Decision frameworks* 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
 

Kelly, 2022 (intervention group 1)
Kelly, 2022 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 8.57%, H2 = 1.09
Test of θ

i
 = θ

j
: Q(1) = 1.09, p = 0.30

Test of θ = 0: z = -7.34, p = 0.00

Study

Favours intervention  Favours control

-2 -1.5 -1 -.5

with 95% CI
Hedges' g

-1.00 [
-1.32 [

-1.17 [

-1.44,
-1.73,

-1.48,

-0.56]
-0.91]

-0.86]

46.28
53.72

(%)
Weight

Total n for intervention = 167
Total n for control = 56

versus any comparator (baseline to final end-point)
Adolescents - Pharmacological treatment with anorectic and anticonvulsant drug class medications

Main analysis 
Pharmacological intervention vs. any comparator 

(Baseline to 12 months) 
Pharmacological intervention vs. any comparator 

(Baseline to end point) 

 

He
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es
’

g 
(9

5%
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I) 

P-
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lu
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Ef
fe

ct
 si

ze
 

He
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es
’

g 
(9

5%
 C

I) 

P-
va

lu
e 

Ef
fe

ct
 si

ze
 

Pharmacological interventions 

Anorectic and Anticonvulsant drug class    -1.17 (-1.48 to -0.86) <0.01 Very large 

Phentermine 7.5mg plus Topiramate 46.0mg per day       

Phentermine 15.0mg plus Topiramate 92.0mg per day       
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Table 14: Meta-analysis findings for adolescents living with overweight or obesity treated with a surgical weight management intervention included 
in the Evidence-to-Decision frameworks* 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 

 

O'Brien, 2010
Jarvholm, 2023

Overall
Heterogeneity: τ2 = 0.02, I2 = 16.23%, H2 = 1.19
Test of θ

i
 = θ

j
: Q(1) = 1.19, p = 0.27

Test of θ = 0: z = -8.65, p = 0.00

Study

Favours intervention  Favours 

-3.5 -3 -2.5 -2 -1.5

with 95% CI
Hedges' g

-2.55 [
-2.02 [

-2.27 [

-3.24,
-2.67,

-2.79,

-1.86]
-1.38]

-1.76]

47.00
53.00

(%)
Weight

Total n for intervention = 49
Total n for control = 48

Adolescents - Bariatric surgery versus medical treatment (Baseline to final end-point)

Main analysis 
Bariatric surgery vs. medical treatment 

(Baseline to 12 months) 
Bariatric surgery vs. medical treatment 

(Baseline to end point) 

 

He
dg
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’

g 
(9

5%
 C

I) 

P-
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lu
e 

Ef
fe
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ze
 

He
dg

es
’

g 
(9

5%
 C

I) 

P-
va

lu
e 

Ef
fe

ct
 si

ze
 

Surgical interventions 

Bariatric surgery versus medical treatment    -2.27 (-2.79, -1.76) <0.01 Very large† 

Laparoscopic adjustable gastric banding        

Laparoscopic Roux-en-Y gastric bypass or laparoscopic 
vertical sleeve gastrectomy  
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Table 15: Meta-analysis findings for young and middle-aged adults living with overweight or obesity treated with a behavioural weight 
management intervention included in the Evidence-to-Decision frameworks* 

Main analysis 
Intervention vs. untreated 

comparator 
(Baseline to 12 months) 

Intervention vs. any 
comparator 

(Baseline to 12 months) 

Intervention vs. untreated 
comparator 

(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 

 
He

dg
es

’
g 

(9
5%

 C
I) 

P-
va

lu
e 

Ef
fe

ct
 si

ze
 

He
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’

g 
(9

5%
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I) 
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va
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’

g 
(9

5%
 C

I) 
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ct
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ze
 

He
dg

es
’

g 
(9

5%
 C

I) 

P-
va

lu
e 

Ef
fe

ct
 si

ze
 

Single treatment type interventions 
Nutrition -0.47 (-0.76 

to -0.18) <0.01 Small to 
moderate - - - - - - - - - 

Dietary approaches 
with no specific daily 

energy intake goal 

-0.16 (-0.30 
to -0.03) 0.02 Small - - - - - - - - - 

Nutrition intervention 
with a daily energy 

intake goal 

-0.87 (-1.72 
to -0.027) 0.04 Large - - -    - - - 

Nutrition 
interventions with a 

daily energy intake 
goal followed by a 

dietary approach with 
no specific daily 

energy intake goal 

-0.77 (-1.84 
to 0.31) 0.09 Moderate 

to large - - -       

Physical activity -0.26 (-0.43 
to -0.09) <0.01 Small to 

moderate - - - - - - - - - 

Aerobic exercise -0.41 (-0.57 
to -0.25) <0.01 Small to 

moderate - - - - - - - - - 

Strengthening 
activities 

0.18 (-0.10 
to 0.47) 0.21 Small - - -       

Aerobic and 
strengthening 

activities 

-0.03 (-0.12 
to 0.05) 0.30 Small - - - - - - - - - 

Multimodal treatment type interventions 
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Nutrition and physical 
activity with or 
without sedentary 
behaviour 

-0.35 (-0.42 
to -0.27) <0.01 Small to 

moderate - - - - - - - - - 

Nutrition and physical 
activity 

-0.35 (-0.43 
to -0.27) <0.01 Small to 

moderate - - - - - - - - - 

Nutrition, physical 
activity, and sedentary 
behaviour 

-0.31 (-0.61 
to -0.02) 0.04 Small to 

moderate - - -       

Nutrition, physical 
activity and 
psychological 

-0.45 (-0.68 
to -0.23) <0.01 Small to 

moderate - - -    - - - 

Nutrition, physical 
activity and family-
centred 

-0.18 (-0.33 
to -0.02) 0.02 Small - - -    - - - 

Nutrition, physical 
activity, and sleep 

-0.46 (-1.45 
to 0.53) 0.18 Small to 

moderate - - -       

Multimodal including 
four or more 
behavioural 
interventions 

-0.16 (-0.30 
to -0.02) 0.03 Small - - - - - - - - - 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
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Blomster, 2014
Brown, 2021 (intervention group 2)
Christensen, 2013 (intervention group 1)
Fontana, 2016
Foster-Schubert, 2012 (intervention group 1)
Hajek, 2021 (intervention group 1)
Hajek, 2021 (intervention group 2)
Montemayor, 2022 (intervention group 1)
Perry, 2016
Pimentel, 2010
Metzgar, 2016 (intervention group 1)
Metzgar, 2016 (intervention group 2)
Murphy, 2012 (intervention group 1)
Yin, 2016
Georgoulis, 2023 (intervention group 1)
Hershey, 2023
Lin, 2023 (intervention group 1)
Lin, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.34, I2 = 92.08%, H2 = 12.62
Test of θ

i
 = θ

j
: Q(17) = 199.07, p = 0.00

Test of θ = 0: z = -3.19, p = 0.00

Study

Favours intervention  Favours control

-3 -2 -1 0 1

with 95% CI
Hedges' g

-1.27 [
-0.70 [
-0.40 [
-2.25 [
-0.59 [
-0.02 [
-0.16 [
-0.40 [
-0.02 [
-0.22 [
0.30 [
0.27 [

-1.46 [
-0.23 [
-0.37 [
-0.06 [
-0.65 [
-0.43 [

-0.47 [

-1.72,
-0.98,
-0.72,
-2.57,
-0.85,
-0.36,
-0.50,
-0.79,
-0.23,
-0.75,
-0.30,
-0.32,
-2.45,
-0.56,
-0.70,
-0.23,
-1.22,
-0.99,

-0.76,

-0.82]
-0.42]
-0.08]
-1.92]
-0.33]
0.32]
0.18]

-0.00]
0.19]
0.30]
0.90]
0.86]

-0.47]
0.09]

-0.04]
0.11]

-0.08]
0.14]

-0.18]

5.51
6.01
5.91
5.90
6.06
5.85
5.85
5.69
6.16
5.26
4.98
5.02
3.62
5.88
5.87
6.23
5.09
5.12

(%)
Weight

Total n for intervention = 1362
Total n for control = 1106

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Nutrition interventions
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Montemayor, 2022 (intervention group 1)
Perry, 2016
Pimentel, 2010
Metzgar, 2016 (intervention group 1)
Metzgar, 2016 (intervention group 2)
Yin, 2016
Georgoulis, 2023 (intervention group 1)
Hershey, 2023
Lin, 2023 (intervention group 1)
Lin, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.01, I2 = 29.05%, H2 = 1.41
Test of θ

i
 = θ

j
: Q(9) = 14.03, p = 0.12

Test of θ = 0: z = -2.36, p = 0.02

Study

Favours intervention  Favours control

-1 -.5 0 .5 1

with 95% CI
Hedges' g

-0.40 [
-0.02 [
-0.22 [
0.30 [
0.27 [

-0.23 [
-0.37 [
-0.06 [
-0.65 [
-0.43 [

-0.16 [

-0.79,
-0.23,
-0.75,
-0.30,
-0.32,
-0.56,
-0.70,
-0.23,
-1.22,
-0.99,

-0.30,

-0.00]
0.19]
0.30]
0.90]
0.86]
0.09]

-0.04]
0.11]

-0.08]
0.14]

-0.03]

8.93
19.69
5.65
4.42
4.56

11.66
11.45
23.81
4.85
4.97

(%)
Weight

Total n for intervention = 695
Total n for control = 643

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Nutrition interventions with no specific daily energy intake goal

Fontana, 2016
Foster-Schubert, 2012 (intervention group 1)
Hajek, 2021 (intervention group 1)
Hajek, 2021 (intervention group 2)
Murphy, 2012 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.86, I2 = 96.39%, H2 = 27.71
Test of θ

i
 = θ

j
: Q(4) = 115.78, p = 0.00

Test of θ = 0: z = -2.02, p = 0.04

Study

Favours intervention  Favours control

-3 -2 -1 0

with 95% CI
Hedges' g

-2.25 [
-0.59 [
-0.02 [
-0.16 [
-1.46 [

-0.87 [

-2.57,
-0.85,
-0.36,
-0.50,
-2.45,

-1.72,

-1.92]
-0.33]
0.32]
0.18]

-0.47]

-0.03]

20.83
21.06
20.77
20.77
16.58

(%)
Weight

Total n for intervention = 476
Total n for control = 268

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Nutrition interventions with a daily energy intake goal
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Blomster, 2014
Brown, 2021 (intervention group 2)
Christensen, 2013 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.15, I2 = 82.95%, H2 = 5.86
Test of θ

i
 = θ

j
: Q(2) = 9.67, p = 0.01

Test of θ = 0: t(2) = -3.07, p = 0.09

Study

Favours intervention  Favours control

-2 -1.5 -1 -.5 0

with 95% CI
Hedges' g

-1.27 [
-0.70 [
-0.40 [

-0.77 [

-1.72,
-0.98,
-0.72,

-1.84,

-0.82]
-0.42]
-0.08]

0.31]

29.90
35.70
34.41

(%)
Weight

Total n for intervention = 191
Total n for control = 195

approach with no specific daily energy intake goal versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Nutrition intervention with a daily energy intake goal followed by a dietary

Brown, 2021 (intervention group 1)
Christensen, 2013 (intervention group 2)
Foster-Schubert, 2012 (intervention group 2)
Friedenreich, 2011
Gram, 2010 (intervention group 1)
Gram, 2010 (intervention group 2)
Lundgren, 2021 (intervention group 1)
Morales-Palomo, 2018
Zhang, 2016 (intervention group 1)
Zhang, 2016 (intervention group 2)
Coleman, 2017
Murphy, 2012 (intervention group 2)
Yavari, 2012 (intervention group 1)
Yavari, 2012 (intervention group 2)
Yavari, 2012 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.06, I2 = 57.16%, H2 = 2.33
Test of θ

i
 = θ

j
: Q(14) = 33.30, p = 0.00

Test of θ = 0: z = -2.92, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.01 [
0.23 [

-0.21 [
-0.56 [
-0.02 [
-0.02 [
-0.51 [
-0.22 [
-0.73 [
-0.39 [
-0.14 [
-1.02 [
0.01 [

-0.05 [
-0.08 [

-0.26 [

-0.28,
-0.08,
-0.46,
-0.77,
-0.68,
-0.67,
-0.89,
-0.76,
-1.10,
-0.76,
-0.73,
-1.97,
-0.91,
-0.97,
-1.00,

-0.43,

0.27]
0.55]
0.04]

-0.35]
0.63]
0.62]

-0.14]
0.33]

-0.35]
-0.02]
0.45]

-0.06]
0.93]
0.87]
0.84]

-0.08]

10.45
9.55

10.78
11.65
4.72
4.79
8.56
5.92
8.44
8.57
5.36
2.69
2.84
2.84
2.84

(%)
Weight

Total n for intervention = 763
Total n for control = 607

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Physical activity interventions
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Foster-Schubert, 2012 (intervention group 2)
Friedenreich, 2011
Gram, 2010 (intervention group 1)
Lundgren, 2021 (intervention group 1)
Morales-Palomo, 2018
Zhang, 2016 (intervention group 1)
Zhang, 2016 (intervention group 2)
Murphy, 2012 (intervention group 2)
Yavari, 2012 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.02, I2 = 35.56%, H2 = 1.55
Test of θ

i
 = θ

j
: Q(8) = 13.05, p = 0.11

Test of θ = 0: z = -4.90, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.21 [
-0.56 [
-0.02 [
-0.51 [
-0.22 [
-0.73 [
-0.39 [
-1.02 [
0.01 [

-0.41 [

-0.46,
-0.77,
-0.56,
-0.89,
-0.76,
-1.10,
-0.76,
-1.97,
-0.65,

-0.57,

0.04]
-0.35]
0.51]

-0.14]
0.33]

-0.35]
-0.02]
-0.06]
0.67]

-0.24]

18.72
21.96
7.31

12.40
7.16

12.13
12.43
2.71
5.18

(%)
Weight

Total n for intervention = 538
Total n for control = 430

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Aerobic physical activity interventions

Christensen, 2013 (intervention group 2)
Yavari, 2012 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.54, p = 0.46

Test of θ = 0: z = 1.25, p = 0.21

Study

Favours intervention  Favours control

-.5 0 .5

with 95% CI
Hedges' g

0.23 [
-0.04 [

0.18 [

-0.08,
-0.70,

-0.10,

0.55]
0.62]

0.47]

81.31
18.69

(%)
Weight

Total n for intervention = 79
Total n for control = 79

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Strengthening physical activity interventions
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Brown, 2021 (intervention group 1)
Gram, 2010 (intervention group 2)
Coleman, 2017
Yavari, 2012 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(3) = 0.18, p = 0.98

Test of θ = 0: t(3) = -1.24, p = 0.30

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.01 [
-0.03 [
-0.14 [
-0.08 [

-0.03 [

-0.28,
-0.55,
-0.73,
-0.74,

-0.12,

0.27]
0.50]
0.45]
0.58]

0.05]

60.77
16.20
12.84
10.19

(%)
Weight

Total n for intervention = 146
Total n for control = 150

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combined aerobic and strengthening physical activity interventions
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Ahern, 2017 (intervention group 1)

Ahern, 2017 (intervention group 2)

Amer, 2020

Andersen, 2021

Anderson, 2021

Bowen, 2018

Brown, 2021 (intervention group 3)
Cadmus-Bertram, 2016

Conroy, 2015

de Vos, 2014

Debussche, 2012

Demark-Wahnefried, 2014 (Mothers) (intervention group 1)

Demark-Wahnefried, 2014 (Daughters) (intervention group 1)

Duncan, 2020 (intervention group 2)

Fjeldsoe, 2019

Foster-Schubert, 2012 (intervention group 3)

Gessler, 2021
Gilcharan Singh, 2020 (intervention group 2)

Glasgow, 2012 (intervention group 1)

Glasgow, 2012 (intervention group 2)

Goodwin, 2014

Harvie, 2019 (intervention group 1)

Harvie, 2019 (intervention group 2)

Hoerster, 2022

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)

Jansson, 2013
Janus, 2012

Jebb, 2011

Johansen, 2017

Juul, 2016

Kalarchian, 2012

Katula, 2013

Katzmarzyk, 2020

Kegler, 2016

Kempf, 2019 (intervention group 1)
Kennedy, 2015

Lopez-Padros, 2020

Lutes, 2017a

Ma, 2015

Miguel Soca, 2012

Montemayor, 2022 (intervention group 2)

Morgan, 2011

Nakade, 2012

Parker, 2022

Paskett, 2018
    

    

    

 

 

 

    

    

    

    
 

    

    

 

 

 

 

 

    
    

    

 

 

 

 

 

 

 

 
 

 

    

    

  

 

 

 

    

    
 

    

 

         

          

          

Study

    

with 95% CI
Hedges' g

-0.19 [

-0.38 [

-0.15 [

-0.43 [

-0.25 [

-0.20 [

-0.80 [
-0.44 [

0.12 [

-0.21 [

-0.00 [

-0.79 [

-0.30 [

-0.12 [

0.10 [

-0.82 [

-0.13 [
-1.17 [

-0.05 [

-0.04 [

-0.74 [

-0.46 [

-0.47 [

-0.33 [

0.05 [

-0.09 [

-0.32 [
-0.57 [

-0.38 [

-0.85 [

-0.34 [

-0.89 [

-0.52 [

-0.59 [

-0.22 [

-0.29 [
0.22 [

-1.52 [

-0.18 [

-0.17 [

-0.35 [

0.12 [

-0.24 [

-0.49 [

0.44 [

-0.11 [
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

-0.39,

-0.58,

-0.44,

-0.58,

-0.42,

-0.52,

-1.08,
-0.86,

-0.25,

-0.40,

-0.21,

-1.37,

-0.88,

-0.71,

-0.16,

-1.08,

-0.45,
-1.56,

-0.33,

-0.33,

-1.02,

-0.74,

-0.75,

-0.51,

-0.29,

-0.43,

-0.72,
-0.99,

-0.52,

-1.25,

-0.67,

-1.54,

-0.74,

-0.72,

-0.46,

-0.73,
-0.38,

-2.21,

-0.45,

-0.37,

-0.68,

-0.28,

-0.69,

-0.83,

0.01,

-0.26,

0.01]

-0.18]

0.14]

-0.29]

-0.09]

0.13]

-0.52]
-0.02]

0.49]

-0.02]

0.21]

-0.20]

0.27]

0.46]

0.35]

-0.56]

0.19]
-0.78]

0.24]

0.24]

-0.47]

-0.19]

-0.20]

-0.16]

0.40]

0.25]

0.09]
-0.16]

-0.24]

-0.45]

-0.01]

-0.24]

-0.31]

-0.45]

0.02]

0.16]
0.82]

-0.82]

0.10]

0.03]

-0.01]

0.51]

0.21]

-0.15]

0.87]

0.05]

1.31

1.31

1.19

1.37

1.35

1.15

1.21
1.00

1.08

1.32

1.30

0.78

0.79

0.78

1.24

1.23

1.15
1.05

1.20

1.20

1.21

1.22

1.22

1.34

1.11

1.12

1.03
1.01

1.37

1.04

1.14

0.71

1.30

1.38

1.26

0.96
0.76

0.66

1.21

1.31

1.13

1.04

0.96

1.12

0.99

1.36

(%)
Weight

     
     

interventions versus untreated comparator (Baseline to 12 months)
Young and middle-aged adults - Combined nutrition and physical activity (with or without sedentary behaviour)
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Patel, 2021 (intervention group 1)

Patel, 2021 (intervention group 2)

Patel, 2021 (intervention group 3)

Patrick, 2011

Redmon, 2010

Reid, 2014

Risica, 2013 (intervention group 1)

Risica, 2013 (intervention group 2)

Risica, 2013 (intervention group 3)

Risica, 2013 (intervention group 4)
Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)

Ross, 2022

Shapiro, 2012

Slater, 2022

Stumm, 2016

Taheri, 2020

Thomas, 2017 (intervention group 1)
Thomas, 2017 (intervention group 2)

Trief, 2016 (intervention group 1)

Viester, 2018

Watson, 2015

Zamorano, 2021

Lugones-Sanchez, 2022

Mangieri, 2019

Marrero, 2016

Sahlman, 2012

Silva, 2022
Tejera, 2022

Thorndike, 2021

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)

Van Name, 2016

Wani, 2020

Werkman, 2010

Wilson, 2016

Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)
Cassidy, 2023

O'Brien, 2017 (intervention group 1)

Walc, 2023

Overall
Heterogeneity: τ2 = 0.11, I2 = 87.43%, H2 = 7.96

Test of θ
i
 = θ

j
: Q(87) = 508.73, p = 0.00

Test of θ = 0: z = -8.86, p = 0.00

Favours intervention  Favours control

-2 -1 0 1

  
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
-0.22 [

-0.20 [

-0.10 [

-0.05 [

-0.47 [

-0.12 [

0.02 [

-0.27 [

-0.09 [

0.08 [
-0.39 [

-0.81 [

-0.58 [

-0.29 [

-0.13 [

-0.15 [

-0.40 [

-0.99 [

-0.19 [
-0.08 [

-0.07 [

-0.06 [

-0.12 [

0.49 [

-0.04 [

-1.36 [

-0.87 [

-1.20 [

-1.38 [
-1.14 [

0.01 [

-0.24 [

-0.53 [

-1.29 [

-0.23 [

-0.09 [

-0.09 [

-0.11 [

-0.23 [
-0.69 [

-1.07 [

-0.30 [

-0.35 [

-0.64,

-0.61,

-0.52,

-0.22,

-0.53,

-0.30,

-0.43,

-0.74,

-0.54,

-0.38,
-0.54,

-1.10,

-0.86,

-0.51,

-0.43,

-0.48,

-0.92,

-1.31,

-0.55,
-0.44,

-0.36,

-0.29,

-0.56,

0.05,

-0.19,

-1.91,

-1.16,

-1.71,

-1.79,
-1.33,

-0.14,

-0.52,

-0.80,

-1.65,

-0.47,

-0.29,

-0.29,

-0.40,

-0.52,
-0.99,

-1.57,

-0.54,

-0.42,

0.19]

0.22]

0.31]

0.13]

-0.41]

0.06]

0.48]

0.19]

0.37]

0.54]
-0.23]

-0.52]

-0.29]

-0.06]

0.18]

0.17]

0.11]

-0.66]

0.17]
0.28]

0.21]

0.17]

0.33]

0.93]

0.10]

-0.81]

-0.57]

-0.69]

-0.97]
-0.95]

0.15]

0.03]

-0.25]

-0.93]

0.02]

0.11]

0.11]

0.18]

0.07]
-0.39]

-0.57]

-0.07]

-0.27]

1.01

1.01

1.01

1.34

1.43

1.33

0.95

0.94

0.95

0.95
1.36

1.19

1.20

1.28

1.18

1.14

0.87

1.14

1.09
1.09

1.20

1.27

0.97

0.98

1.37

0.83

1.19

0.88

1.02
1.33

1.37

1.22

1.22

1.09

1.26

1.31

1.31

1.19

1.19
1.18

0.89

1.27

Total n for intervention = 13298
Total n for control = 10747
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Ahern, 2017 (intervention group 1)
Ahern, 2017 (intervention group 2)

Amer, 2020
Anderson, 2021

Bowen, 2018

Brown, 2021 (intervention group 3)
Cadmus-Bertram, 2016

Conroy, 2015
de Vos, 2014

Debussche, 2012

Demark-Wahnefried, 2014 (Mothers) (intervention group 1)
Demark-Wahnefried, 2014 (Daughters) (intervention group 1)

Duncan, 2020 (intervention group 2)
Fjeldsoe, 2019

Foster-Schubert, 2012 (intervention group 3)
Gessler, 2021

Gilcharan Singh, 2020 (intervention group 2)

Glasgow, 2012 (intervention group 1)
Glasgow, 2012 (intervention group 2)

Goodwin, 2014
Harvie, 2019 (intervention group 1)

Harvie, 2019 (intervention group 2)
Hoerster, 2022

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)
Jansson, 2013

Janus, 2012
Jebb, 2011

Johansen, 2017
Juul, 2016

Kalarchian, 2012

Katula, 2013
Katzmarzyk, 2020

Kegler, 2016
Kempf, 2019 (intervention group 1)

Kennedy, 2015

Lopez-Padros, 2020
Lutes, 2017a

Ma, 2015
Miguel Soca, 2012

Montemayor, 2022 (intervention group 2)
Morgan, 2011

Nakade, 2012

Parker, 2022
Paskett, 2018

    
    

    
 

 

 
    

    
    

    
 

    

    
 

 
 

 
    

    

    
 

 
 

 

 
 

 
 

 
 

    

    
  

 
 

 
    

    

 
    

 

         

          

          

Study

    

with 95% CI
Hedges' g

-0.19 [
-0.38 [

-0.15 [
-0.25 [

-0.20 [

-0.80 [
-0.44 [

0.12 [
-0.21 [

-0.00 [

-0.79 [
-0.30 [

-0.12 [
0.10 [

-0.82 [
-0.13 [

-1.17 [

-0.05 [
-0.04 [

-0.74 [
-0.46 [

-0.47 [
-0.33 [

0.05 [

-0.09 [
-0.32 [

-0.57 [
-0.38 [

-0.85 [
-0.34 [

-0.89 [

-0.52 [
-0.59 [

-0.22 [
-0.29 [

0.22 [

-1.52 [
-0.18 [

-0.17 [
-0.35 [

0.12 [
-0.24 [

-0.49 [

0.44 [
-0.11 [

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

 

-0.39,
-0.58,

-0.44,
-0.42,

-0.52,

-1.08,
-0.86,

-0.25,
-0.40,

-0.21,

-1.37,
-0.88,

-0.71,
-0.16,

-1.08,
-0.45,

-1.56,

-0.33,
-0.33,

-1.02,
-0.74,

-0.75,
-0.51,

-0.29,

-0.43,
-0.72,

-0.99,
-0.52,

-1.25,
-0.67,

-1.54,

-0.74,
-0.72,

-0.46,
-0.73,

-0.38,

-2.21,
-0.45,

-0.37,
-0.68,

-0.28,
-0.69,

-0.83,

0.01,
-0.26,

0.01]
-0.18]

0.14]
-0.09]

0.13]

-0.52]
-0.02]

0.49]
-0.02]

0.21]

-0.20]
0.27]

0.46]
0.35]

-0.56]
0.19]

-0.78]

0.24]
0.24]

-0.47]
-0.19]

-0.20]
-0.16]

0.40]

0.25]
0.09]

-0.16]
-0.24]

-0.45]
-0.01]

-0.24]

-0.31]
-0.45]

0.02]
0.16]

0.82]

-0.82]
0.10]

0.03]
-0.01]

0.51]
0.21]

-0.15]

0.87]
0.05]

1.34
1.34

1.22
1.38

1.18

1.24
1.03

1.11
1.35

1.33

0.81
0.82

0.81
1.27

1.26
1.18

1.08

1.23
1.23

1.24
1.25

1.25
1.37

1.14

1.15
1.06

1.04
1.40

1.07
1.17

0.74

1.33
1.41

1.29
0.99

0.79

0.68
1.24

1.34
1.16

1.07
0.99

1.15

1.01
1.39

(%)
Weight

     
     

versus untreated comparator (Baseline to 12 months)
Young and middle-aged adults - Combined nutrition and physical activity interventions
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Patel, 2021 (intervention group 1)
Patel, 2021 (intervention group 2)

Patel, 2021 (intervention group 3)
Patrick, 2011

Redmon, 2010

Reid, 2014
Risica, 2013 (intervention group 1)

Risica, 2013 (intervention group 2)
Risica, 2013 (intervention group 3)

Risica, 2013 (intervention group 4)
Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)
Ross, 2022

Slater, 2022
Stumm, 2016

Taheri, 2020
Thomas, 2017 (intervention group 1)

Thomas, 2017 (intervention group 2)

Trief, 2016 (intervention group 1)
Viester, 2018

Watson, 2015
Zamorano, 2021

Lugones-Sanchez, 2022

Mangieri, 2019
Marrero, 2016

Sahlman, 2012
Silva, 2022

Tejera, 2022
Thorndike, 2021

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)
Van Name, 2016

Wani, 2020
Werkman, 2010

Wilson, 2016
Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)

Cassidy, 2023
O'Brien, 2017 (intervention group 1)

Walc, 2023

Overall
Heterogeneity: τ2 = 0.11, I2 = 87.55%, H2 = 8.03

Test of θ
i
 = θ

j
: Q(85) = 505.18, p = 0.00

Test of θ = 0: z = -8.68, p = 0.00

Favours intervention  Favours control

-2 -1 0 1

  
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

-0.22 [
-0.20 [

-0.10 [
-0.05 [

-0.47 [

-0.12 [
0.02 [

-0.27 [
-0.09 [

0.08 [
-0.39 [

-0.81 [

-0.58 [
-0.29 [

-0.15 [
-0.40 [

-0.99 [
-0.19 [

-0.08 [

-0.07 [
-0.06 [

-0.12 [
0.49 [

-0.04 [

-1.36 [
-0.87 [

-1.20 [
-1.38 [

-1.14 [
0.01 [

-0.24 [

-0.53 [
-1.29 [

-0.23 [
-0.09 [

-0.09 [
-0.11 [

-0.23 [

-0.69 [
-1.07 [

-0.30 [

-0.35 [

-0.64,
-0.61,

-0.52,
-0.22,

-0.53,

-0.30,
-0.43,

-0.74,
-0.54,

-0.38,
-0.54,

-1.10,

-0.86,
-0.51,

-0.48,
-0.92,

-1.31,
-0.55,

-0.44,

-0.36,
-0.29,

-0.56,
0.05,

-0.19,

-1.91,
-1.16,

-1.71,
-1.79,

-1.33,
-0.14,

-0.52,

-0.80,
-1.65,

-0.47,
-0.29,

-0.29,
-0.40,

-0.52,

-0.99,
-1.57,

-0.54,

-0.43,

0.19]
0.22]

0.31]
0.13]

-0.41]

0.06]
0.48]

0.19]
0.37]

0.54]
-0.23]

-0.52]

-0.29]
-0.06]

0.17]
0.11]

-0.66]
0.17]

0.28]

0.21]
0.17]

0.33]
0.93]

0.10]

-0.81]
-0.57]

-0.69]
-0.97]

-0.95]
0.15]

0.03]

-0.25]
-0.93]

0.02]
0.11]

0.11]
0.18]

0.07]

-0.39]
-0.57]

-0.07]

-0.27]

1.04
1.04

1.04
1.37

1.46

1.36
0.98

0.97
0.98

0.98
1.39

1.22

1.23
1.31

1.17
0.90

1.17
1.12

1.12

1.23
1.30

1.00
1.00

1.40

0.85
1.22

0.91
1.05

1.36
1.40

1.25

1.25
1.12

1.29
1.34

1.34
1.22

1.22

1.21
0.92

1.30

Total n for intervention = 12871
Total n for control = 10300
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Andersen, 2021
Shapiro, 2012

Overall
Heterogeneity: τ2 = 0.03, I2 = 68.99%, H2 = 3.22
Test of θ

i
 = θ

j
: Q(1) = 3.22, p = 0.07

Test of θ = 0: z = -2.07, p = 0.04

Study

Favours intervention  Favours control

-.6 -.4 -.2 0 .2

with 95% CI
Hedges' g

-0.43 [
-0.13 [

-0.31 [

-0.58,
-0.43,

-0.61,

-0.29]
0.18]

-0.02]

59.96
40.04

(%)
Weight

Total n for intervention = 427
Total n for control = 447

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity and sedentary behaviour interventions

Anderson, 2014
Bennett, 2013
Bennett, 2012
Christensen, 2012
Dutton, 2017
Fernandez-Ruiz, 2018
Gilcharan Singh, 2020 (intervention group 1)
Howden, 2013
Jiang, 2017
Kirby, 2011
Moncrieft, 2016
Ockene, 2012
Reeves, 2021
Ross, 2012
Sniehotta, 2019
Spring, 2017 (intervention group 1)
Spring, 2017 (intervention group 2)
Lombard, 2016
Mai, 2018
Santa-Maria, 2020
Simpson, 2015 (intervention group 1)
Simpson, 2015 (intervention group 2)
von Gruenigen, 2012

Overall
Heterogeneity: τ2 = 0.27, I2 = 92.25%, H2 = 12.90
Test of θ

i
 = θ

j
: Q(22) = 158.07, p = 0.00

Test of θ = 0: z = -3.92, p = 0.00

Study

Favours intervention  Favours control

-3 -2 -1 0 1

with 95% CI
Hedges' g

-0.60 [
-0.27 [
-0.22 [
-0.31 [
-0.42 [
-0.71 [
-2.05 [
-0.61 [
-0.64 [
-0.15 [
-0.11 [
-0.32 [
-0.61 [
-0.22 [
-0.02 [
-0.35 [
-0.05 [
-0.20 [
-0.04 [
-2.36 [
-0.11 [
-0.15 [
-0.12 [

-0.45 [

-0.81,
-0.54,
-0.41,
-0.68,
-0.78,
-1.15,
-2.46,
-1.04,
-0.99,
-0.58,
-0.53,
-0.54,
-0.90,
-0.37,
-0.26,
-0.95,
-0.64,
-0.36,
-0.37,
-2.91,
-0.56,
-0.60,
-0.55,

-0.68,

-0.39]
-0.00]
-0.03]
0.06]

-0.06]
-0.28]
-1.64]
-0.17]
-0.29]
0.29]
0.30]
-0.11]
-0.32]
-0.06]
0.22]
0.24]
0.54]

-0.03]
0.28]

-1.81]
0.33]
0.30]
0.31]

-0.23]

4.73
4.61
4.77
4.36
4.39
4.18
4.25
4.17
4.42
4.18
4.22
4.72
4.56
4.82
4.68
3.68
3.69
4.81
4.48
3.82
4.14
4.13
4.20

(%)
Weight

Total n for intervention = 4201
Total n for control = 1904

treatment interventions versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity and psychological
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Demark-Wahnefried, 2014 (Mothers) (intervention group 2)
Demark-Wahnefried, 2014 (Daughters) (intervention group 2)
Rosas, 2020
Trief, 2016 (intervention group 2)
Wake, 2013 (Women)
Wake, 2013 (Men)

Overall
Heterogeneity: τ2 = 0.00, I2 = 2.37%, H2 = 1.02
Test of θ

i
 = θ

j
: Q(5) = 3.86, p = 0.57

Test of θ = 0: z = -2.27, p = 0.02

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.39 [
-0.17 [
-0.35 [
-0.09 [
-0.07 [
0.06 [

-0.18 [

-0.95,
-0.74,
-0.62,
-0.36,
-0.47,
-0.41,

-0.33,

0.18]
0.40]

-0.08]
0.18]
0.34]
0.53]

-0.02]

7.15
7.14

30.35
30.85
14.09
10.42

(%)
Weight

Total n for intervention = 315
Total n for control = 308

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity, and family-centred interventions

Duncan, 2020 (intervention group 1)
Puhkala, 2015
Georgoulis, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.09, I2 = 64.82%, H2 = 2.84
Test of θ

i
 = θ

j
: Q(2) = 5.28, p = 0.07

Test of θ = 0: t(2) = -2.01, p = 0.18

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

0.04 [
-0.81 [
-0.43 [

-0.46 [

-0.61,
-1.20,
-0.77,

-1.45,

0.70]
-0.42]
-0.10]

0.53]

23.49
36.72
39.80

(%)
Weight

Total n for intervention = 120
Total n for control = 127

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity, and sleep interventions

Duncan, 2016
French, 2018 (Adults)
Haire-Joshu, 2018
Neale, 2017 (intervention group 1)
Neale, 2017 (intervention group 2)
Tapsell, 2017 (intervention group 1)
Tapsell, 2017 (intervention group 2)
Verweij, 2013
Maddison, 2023

Overall
Heterogeneity: τ2 = 0.02, I2 = 45.18%, H2 = 1.82
Test of θ

i
 = θ

j
: Q(8) = 14.70, p = 0.07

Test of θ = 0: z = -2.20, p = 0.03

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.14 [
0.04 [

-0.41 [
-0.26 [
-0.69 [
-0.09 [
0.03 [

-0.03 [
-0.29 [

-0.16 [

-0.47,
-0.13,
-0.69,
-0.73,
-1.24,
-0.54,
-0.38,
-0.23,
-0.62,

-0.30,

0.19]
0.21]

-0.14]
0.20]

-0.13]
0.37]
0.45]
0.17]
0.03]

-0.02]

11.10
19.52
13.37
6.95
5.31
7.18
8.06

17.39
11.12

(%)
Weight

Total n for intervention = 817
Total n for control = 790

versus untreated comparator (baseline to 12 months)
Young and middle-aged adults - Combination of 4 or more lifestyle interventions
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Table 16: Meta-analysis findings for young and middle-aged adults living with overweight or obesity treated with a pharmacological weight 
management intervention included in the Evidence-to-Decision frameworks* 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis.

Main analysis 
Intervention vs. any comparator 

(Baseline to 12 months) 
Intervention vs. any comparator 

(Baseline to end point) 

 

He
dg

es
’

g 
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5%
 C

I) 

P-
va

lu
e 

Ef
fe

ct
 si

ze
 

He
dg

es
’

g 
(9

5%
 C

I) 

P-
va
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e 

Ef
fe

ct
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ze
 

Pharmacological interventions 

Liraglutide 3.0mg per day -0.67 (-0.83 to -0.50) <0.01 Moderate to large - - - 

Naltrexone 32mg plus Bupropion 360mg per day -0.61 (-0.72 to -0.50)  <0.01 Moderate to large    

Anorectic and Anticonvulsant drug class    -0.90 (-1.05 to -0.74) <0.01 Large 

Phentermine 7.5mg plus Topiramate 46.0mg per day       

Phentermine 15.0mg plus Topiramate 92.0mg per day       

Semaglutide 2.4mg per week    -0.79 (-1.47 to -0.10) 0.04 Moderate to large 

GIP receptor and GLP-1 receptor agonists drug class    -1.23 (-1.52 to -0.93) <0.01 Very large 

Tirzepatide 5mg per week       

Tirzepatide 10mg per week    -1.02 (-1.17 to -0.87) <0.01 Very large 

Tirzepatide 15mg per week    -1.44 (-2.43 to -0.44) 0.02 Very large 
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Lundgren, 2021 (intervention group 2)
Lundgren, 2021 (intervention group 3)
O'Neil, 2018 (intervention group 5)
Wadden, 2019 (intervention group 1)
Wadden, 2019 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(4) = 3.38, p = 0.50

Test of θ = 0: z = -7.91, p = 0.00

Study

Favours intervention  Favours control

-1.5 -1 -.5 0

with 95% CI
Hedges' g

-0.67 [
-1.07 [
-0.60 [
-0.56 [
-0.66 [

-0.67 [

-1.12,
-1.54,
-0.84,
-1.01,
-1.11,

-0.83,

-0.22]
-0.60]
-0.35]
-0.11]
-0.21]

-0.50]

13.50
12.56
46.53
13.80
13.62

(%)
Weight

Total n for intervention = 301
Total n for control = 235

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Pharmacological interventions with Liraglutide, 3.0mg per day

Wharton, 2021 (DPP-4i subgroup)
Wharton, 2021 (GLP-1RA subgroup)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.75, p = 0.39

Test of θ = 0: z = -10.77, p = 0.00

Study

Favours intervention   

-.8 -.7 -.6 -.5 -.4

with 95% CI
Hedges' g

-0.56 [
-0.66 [

-0.61 [

-0.71,
-0.81,

-0.72,

-0.40]
-0.50]

-0.50]

50.61
49.39

(%)
Weight

Total n for intervention = 684
Total n for control = 633

Bupropion, 360mg per day versus any comparator (baseline to 12 months)
Young and middle-aged adults - Pharmacological interventions with Naltrexone, 32mg plus

Gadde, 2011 (intervention group 1)
Gadde, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.20, p = 0.65

Test of θ = 0: z = -11.45, p = 0.00

Study

Favours intervention   

-1.2 -1 -.8 -.6

with 95% CI
Hedges' g

-0.85 [
-0.93 [

-0.90 [

-1.09,
-1.13,

-1.05,

-0.62]
-0.72]

-0.74]

41.97
58.03

(%)
Weight

Total n for intervention = 1469
Total n for control = 979

class medications versus any comparator (baseline to final end-point)
Young and middle-aged adults - Pharmacological interventions with anorectic and anticonvulsant drug
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Davies, 2021 (intervention group 1)
Rubino, 2022 (intervention group 1)
Garvey, 2022
Wilding, 2022

Overall
Heterogeneity: τ2 = 0.17, I2 = 93.70%, H2 = 15.88
Test of θ

i
 = θ

j
: Q(3) = 33.37, p = 0.00

Test of θ = 0: t(3) = -3.67, p = 0.04

Study

Favours intervention  Favours control

-1.5 -1 -.5 0

with 95% CI
Hedges' g

-0.81 [
-1.29 [
-0.84 [
-0.23 [

-0.79 [

-0.94,
-1.58,
-1.05,
-0.46,

-1.47,

-0.68]
-1.00]
-0.62]
0.01]

-0.10]

26.25
23.78
25.13
24.84

(%)
Weight

Total n for intervention = 870
Total n for control = 726

versus any comparator (baseline to final end-point)
Young and middle-aged adults - Pharmacological intervention with Semaglutide, 2.4mg per week (sc)

Garvey, 2023 (intervention group 1)
Garvey, 2023 (intervention group 2)
Jastreboff, 2022 (intervention group 1)
Jastreboff, 2022 (intervention group 2)
Jastreboff, 2022 (intervention group 3)
Wadden, 2023

Overall
Heterogeneity: τ2 = 0.13, I2 = 94.45%, H2 = 18.01
Test of θ

i
 = θ

j
: Q(5) = 82.42, p = 0.00

Test of θ = 0: z = -8.18, p = 0.00

Study

Favours intervention  Favours control

-2 -1.5 -1 -.5

with 95% CI
Hedges' g

-0.91 [
-1.23 [
-0.89 [
-1.15 [
-1.28 [
-1.90 [

-1.23 [

-1.10,
-1.42,
-1.04,
-1.31,
-1.44,
-2.09,

-1.52,

-0.73]
-1.04]
-0.73]
-1.00]
-1.12]
-1.72]

-0.93]

16.52
16.45
16.87
16.84
16.81
16.51

(%)
Weight

Total n for intervention = 2806
Total n for control = 1250

and glucagon-like peptide-1 (GLP-1) receptor agonists drug class medications versus any comparator (baseline to final end-point)
Young and middle-aged adults - Pharmacological interventions with glucose-dependent insulinotropic polypeptide (GIP) receptor

Garvey, 2023 (intervention group 1)
Jastreboff, 2022 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.01, I2 = 62.52%, H2 = 2.67
Test of θ

i
 = θ

j
: Q(1) = 2.67, p = 0.10

Test of θ = 0: z = -13.07, p = 0.00

Study

    

-1.2 -1 -.8

with 95% CI
Hedges' g

-0.93 [
-1.09 [

-1.02 [

-1.08,
-1.20,

-1.17,

-0.78]
-0.98]

-0.87]

44.37
55.63

(%)
Weight

Total n for intervention = 948
Total n for control = 958

versus any comparator (baseline to end-point)
Young and middle-aged adults - Pharmacological interventions with Tirzepatide, 10mg per week
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Garvey, 2023 (intervention group 2)
Jastreboff, 2022 (intervention group 3)
Wadden, 2023

Overall
Heterogeneity: τ2 = 0.15, I2 = 96.33%, H2 = 27.26
Test of θ

i
 = θ

j
: Q(2) = 44.21, p = 0.00

Test of θ = 0: t(2) = -6.22, p = 0.02

Study

Favours intervention  Favours control

-2 -1 0

with 95% CI
Hedges' g

-1.23 [
-1.19 [
-1.90 [

-1.44 [

-1.38,
-1.31,
-2.09,

-2.43,

-1.07]
-1.08]
-1.72]

-0.44]

33.28
33.95
32.77

(%)
Weight

Total n for intervention = 1228
Total n for control = 1250

versus any comparator (baseline to end-point)
Young and middle-aged adults - Pharmacological interventions with Tirzepatide, 15mg per week
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Table 17: Meta-analysis findings for young and middle-aged adults living with overweight or obesity treated with a surgical weight management 
intervention included in the Evidence-to-Decision frameworks* 

Main analysis 
Surgical intervention vs. medical treatment 

(Baseline to 12 months) 
Surgical intervention vs. medical treatment 

(Baseline to end point) 
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Surgical interventions 

Bariatric surgery versus medical treatment -1.92 (-2.32 to  
-1.52) 

<0.01 Very large - - - 

Laparoscopic adjustable gastric banding  -1.33 (-2.30 to  
-0.36) 

0.01 Very large - - - 

Roux-en-Y Gastric Bypass -2.20 (-2.63 to  
-1.76) 

<0.01 Very large - - - 

Sleeve Gastrectomy -2.18 (-4.82 to 
0.46) 

0.07 Very large - - - 

Stapled laparoscopic mini-gastric bypass-one anastomosis 
gastric bypass 

      

Endoscopic surgery versus medical treatment -0.88 (-1.27 to  
-0.49) 

<0.01 Large    

Duodenal-jejunal bypass liner -0.55 (-1.19 to 
0.09) 

0.07 Moderate to large    

g-CathEZ delivery catheter with snowshoe suture anchors -0.55 (-0.77 to  
-0.33) 

<0.01 Moderate to large    

Endoscopic sleeve gastroplasty       

Percutaneous gastrostomy device       

Intragastric balloon therapy       
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* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 

 
Bariatric surgery plus adjunct therapy vs. bariatric 

surgery plus usual care/placebo 
(Baseline to 12 months) 

Bariatric surgery plus adjunct therapy vs. bariatric 
surgery plus usual care/placebo 

(Baseline to end point) 
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Bariatric surgery plus adjunct therapy versus bariatric surgery 
plus usual care/placebo 

0.04 (-0.10 to 
0.19) 

0.53 Small - - - 

Biliopancreatic diversion with duodenal switch or sleeve 
gastrectomy 

      

Laparoscopic Roux-en-Y gastric bypass or sleeve gastrectomy -0.16 (-0.98 to 
0.66) 

0.70 Small    

Laparoscopic Roux-en-Y gastric bypass       

Roux-en-Y Gastric Bypass    - - - 

Roux-en-Y gastric bypass or sleeve gastrectomy 0.14 (-0.79 to 
1.08) 

0.57 Small - - - 
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Cheng, 2022
Courcoulas, 2020 (intervention group 1)
Courcoulas, 2020 (intervention group 2)
Cummings, 2016
Feigel-Guiller, 2015
Ikramuddin, 2016
Maghrabi, 2015 (intervention group 1)
Maghrabi, 2015 (intervention group 2)
Ospanov, 2021 (intervention group 2)
Schauer, 2012 (intervention group 1)
Schauer, 2012 (intervention group 2)
Schiavon, 2018
Ikramuddin, 2015
Ikramuddin, 2013
Simonson, 2018
Simonson, 2019
Dowsey, 2022
Koschker, 2023
Verrastro, 2023 (intervention group 1)
Verrastro, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.71, I2 = 89.87%, H2 = 9.87
Test of θ

i
 = θ

j
: Q(19) = 141.66, p = 0.00

Test of θ = 0: z = -9.42, p = 0.00

Study

Favours intervention  Favours control

-4 -2 0

with 95% CI
Hedges' g

-2.43 [
-2.75 [
-1.23 [
-1.76 [
-0.49 [
-1.36 [
-2.66 [
-3.41 [
-1.02 [
-2.50 [
-2.14 [
-3.17 [
-1.27 [
-1.66 [
-3.43 [
-0.71 [
-1.02 [
-3.35 [
-1.93 [
-1.33 [

-1.92 [

-3.36,
-3.68,
-1.96,
-2.56,
-0.99,
-1.74,
-3.71,
-4.58,
-1.67,
-3.10,
-2.71,
-3.75,
-1.64,
-2.04,
-4.35,
-1.29,
-1.45,
-4.19,
-2.36,
-1.72,

-2.32,

-1.49]
-1.81]
-0.50]
-0.95]
0.01]

-0.99]
-1.61]
-2.23]
-0.37]
-1.90]
-1.57]
-2.60]
-0.91]
-1.28]
-2.50]
-0.12]
-0.59]
-2.52]
-1.50]
-0.93]

-1.52]

4.43
4.43
4.89
4.73
5.36
5.56
4.16
3.87
5.07
5.16
5.22
5.21
5.58
5.55
4.45
5.20
5.47
4.66
5.48
5.53

(%)
Weight

Total n for intervention = 734
Total n for control = 567

Young and middle-aged adults - Bariatric surgery versus medical treatment (Baseline to 12 months)

Courcoulas, 2020 (intervention group 2)
Feigel-Guiller, 2015
Simonson, 2018
Simonson, 2019
Dowsey, 2022

Overall
Heterogeneity: τ2 = 1.12, I2 = 93.00%, H2 = 14.28
Test of θ

i
 = θ

j
: Q(4) = 31.72, p = 0.00

Test of θ = 0: z = -2.69, p = 0.01

Study

Favours intervention  Favours control

-4 -3 -2 -1 0

with 95% CI
Hedges' g

-1.23 [
-0.49 [
-3.43 [
-0.71 [
-1.02 [

-1.33 [

-1.83,
-0.99,
-4.35,
-1.29,
-1.45,

-2.30,

-0.62]
0.01]

-2.50]
-0.12]
-0.59]

-0.36]

20.10
20.62
18.18
20.20
20.90

(%)
Weight

Total n for intervention = 125
Total n for control = 132

versus medical treatment (baseline to 12 months)
Young and middle-aged adults - Laparoscopic adjustable gastric banding
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Cheng, 2022
Courcoulas, 2020 (intervention group 1)
Cummings, 2016
Ikramuddin, 2016
Maghrabi, 2015 (intervention group 1)
Schauer, 2012 (intervention group 1)
Schiavon, 2018
Ikramuddin, 2015
Ikramuddin, 2013
Koschker, 2023
Verrastro, 2023 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.44, I2 = 86.29%, H2 = 7.29
Test of θ

i
 = θ

j
: Q(10) = 65.80, p = 0.00

Test of θ = 0: z = -9.91, p = 0.00

Study

Favours intervention  Favours control

-4 -3 -2 -1 0

with 95% CI
Hedges' g

-2.43 [
-2.69 [
-1.76 [
-1.36 [
-2.80 [
-2.51 [
-3.17 [
-1.27 [
-1.66 [
-3.35 [
-1.81 [

-2.20 [

-3.36,
-3.47,
-2.56,
-1.74,
-3.72,
-3.02,
-3.75,
-1.64,
-2.04,
-4.19,
-2.16,

-2.63,

-1.49]
-1.91]
-0.95]
-0.99]
-1.88]
-2.01]
-2.60]
-0.91]
-1.28]
-2.52]
-1.46]

-1.76]

7.40
8.26
8.14

10.38
7.47
9.76
9.39

10.42
10.35
7.95

10.48

(%)
Weight

Total n for intervention = 442
Total n for control = 435

versus medical treatment (baseline to 12 months)
Young and middle-aged adults - Roux-en-Y gastric bypass

Maghrabi, 2015 (intervention group 2)
Schauer, 2012 (intervention group 2)
Verrastro, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.99, I2 = 93.40%, H2 = 15.15
Test of θ

i
 = θ

j
: Q(2) = 22.19, p = 0.00

Test of θ = 0: t(2) = -3.55, p = 0.07

Study

Favours intervention  Favours control

-5 -4 -3 -2 -1 0

with 95% CI
Hedges' g

-3.39 [
-2.15 [
-1.23 [

-2.18 [

-4.40,
-2.63,
-1.55,

-4.82,

-2.38]
-1.67]
-0.91]

0.46]

29.11
34.88
36.01

(%)
Weight

Total n for intervention = 147
Total n for control = 138

Young and middle-aged adults - Sleeve gastrectomy versus medical treatment (baseline to 12 months)
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Abu Dayyeh, 2022
Caiazzo, 2020
Glaysher, 2021
Gómez, 2016
Koehestanie, 2014
Miller, 2017a
Sullivan, 2017
Thompson, 2017

Overall
Heterogeneity: τ2 = 0.26, I2 = 87.13%, H2 = 7.77
Test of θ

i
 = θ

j
: Q(7) = 62.18, p = 0.00

Test of θ = 0: z = -4.42, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0

with 95% CI
Hedges' g

-1.92 [
-0.34 [
-0.80 [
-1.08 [
-0.41 [
-0.62 [
-0.54 [
-1.25 [

-0.88 [

-2.24,
-0.85,
-1.16,
-1.87,
-0.85,
-1.31,
-0.77,
-1.57,

-1.27,

-1.59]
0.17]

-0.44]
-0.29]
0.04]
0.07]

-0.31]
-0.94]

-0.49]

13.77
12.09
13.48
9.40

12.70
10.28
14.45
13.83

(%)
Weight

Total n for intervention = 578
Total n for control = 416

versus medical treatment (baseline to 12 months)
Young and middle-aged adults - Endoscopic surgery intervention

Caiazzo, 2020
Glaysher, 2021
Koehestanie, 2014

Overall
Heterogeneity: τ2 = 0.02, I2 = 33.13%, H2 = 1.50
Test of θ

i
 = θ

j
: Q(2) = 2.85, p = 0.24

Test of θ = 0: t(2) = -3.72, p = 0.07

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.34 [
-0.80 [
-0.41 [

-0.55 [

-0.85,
-1.16,
-0.85,

-1.19,

0.17]
-0.44]
0.04]

0.09]

26.33
41.80
31.87

(%)
Weight

Total n for intervention = 126
Total n for control = 112

(baseline to 12 months)
Young and middle-aged adults - Duodenal-jejunal bypass liner versus medical treatment

Miller, 2017a
Sullivan, 2017

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.05, p = 0.83

Test of θ = 0: z = -4.90, p = 0.00

Study

Favours intervention  Favours control

-1.5 -1 -.5 0

with 95% CI
Hedges' g

-0.62 [
-0.54 [

-0.55 [

-1.31,
-0.77,

-0.77,

0.07]
-0.31]

-0.33]

10.01
89.99

(%)
Weight

Total n for intervention = 251
Total n for control = 120

versus medical treatment (baseline to 12 months)
Young and middle-aged adults - g-CathEZ delivery catheter with snowshoe suture anchors
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Baillot, 2018
Fagevik Olsen, 2022
Hjelmesaeth, 2019
Ogden, 2015
Paul, 2022
Wild, 2015
Belzile, 2023
Bonn, 2023
Versteegden, 2023

Overall
Heterogeneity: τ2 = 0.01, I2 = 22.08%, H2 = 1.28
Test of θ

i
 = θ

j
: Q(8) = 13.27, p = 0.10

Test of θ = 0: z = 0.62, p = 0.53

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.66 [
0.20 [
0.62 [

-0.04 [
-0.07 [
-0.04 [
-0.20 [
-0.04 [
0.19 [

0.04 [

-1.44,
-0.12,
0.17,

-0.35,
-0.40,
-0.38,
-0.71,
-0.36,
-0.15,

-0.10,

0.12]
0.53]
1.06]
0.27]
0.27]
0.31]
0.30]
0.27]
0.53]

0.19]

3.07
13.76
8.39

14.95
13.00
12.53
6.79

14.48
13.04

(%)
Weight

Total n for intervention = 472
Total n for control = 502

versus bariatric surgery plus usual care/placebo (baseline to 12 months)
Young and middle-aged adults - Bariatric surgery plus adjunct therapy intervention

Baillot, 2018
Versteegden, 2023

Overall
Heterogeneity: τ2 = 0.27, I2 = 73.82%, H2 = 3.82
Test of θ

i
 = θ

j
: Q(1) = 3.82, p = 0.05

Test of θ = 0: z = -0.38, p = 0.70

Study

Favours intervention  Favours control

-1 -.5 0 .5 1

with 95% CI
Hedges' g

-0.66 [
0.19 [

-0.16 [

-1.44,
-0.15,

-0.98,

0.12]
0.53]

0.66]

41.02
58.98

(%)
Weight

Total n for intervention = 63
Total n for control = 115

versus bariatric surgery plus usual care/placebo (baseline to 12 months)
Young and middle-aged adults - Laparoscopic Roux-en-Y gastric bypass or sleeve gastrectomy plus adjunct

Hjelmesaeth, 2019
Paul, 2022
Bonn, 2023

Overall
Heterogeneity: τ2 = 0.10, I2 = 74.36%, H2 = 3.90
Test of θ

i
 = θ

j
: Q(2) = 6.91, p = 0.03

Test of θ = 0: t(2) = 0.67, p = 0.57

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

0.62 [
-0.07 [
-0.04 [

0.14 [

0.17,
-0.40,
-0.36,

-0.79,

1.06]
0.27]
0.27]

1.08]

29.57
34.64
35.78

(%)
Weight

Total n for intervention = 172
Total n for control = 168

versus bariatric surgery plus usual care/placebo (baseline to 12 months)
Young and middle-aged adults - Roux-en-Y gastric bypass or sleeve gastrectomy plus adjunct therapy
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Table 18: Meta-analysis findings for older adults living with overweight or obesity treated with a behavioural weight management intervention 
included in the Evidence-to-Decision frameworks* 

Main analysis 
Intervention vs. untreated 

comparator 
(Baseline to 12 months) 

Intervention vs. any 
comparator 

(Baseline to 12 months) 

Intervention vs. untreated 
comparator 

(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 
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Single treatment type interventions 
Nutrition    -0.61 (-3.37 

to 2.16) 0.45 Moderate 
to large    - - - 

Dietary approaches 
with no specific 

daily energy intake 
goal 

   0.01 (-0.03 
to 0.06) 0.63 Small    - - - 

Nutrition 
intervention with a 
daily energy intake 

goal 

            

Physical activity -0.65 (-2.25 
to 0.95) 0.22 Moderate 

to large - - - - - - - - - 

Strengthening and 
aerobic exercise 

-0.27 (-0.61 
to 0.08) 0.13 Small to 

moderate - - -       

Strengthening 
activities    - - -       

Aerobic exercise       - - - - - - 

Multimodal treatment type interventions 
Nutrition and 
physical activity 

-0.65 (-2.12 
to 0.82) 0.26 Moderate 

to large - - -    - - - 

Nutrition, physical 
activity, and 
sedentary behaviour 

         - - - 
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Nutrition, physical 
activity and 
psychological 

-0.22 (-0.49 
to 0.06) 0.13 Small to 

moderate - - -       

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
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Estruch, 2019 (intervention group 1)
Estruch, 2019 (intervention group 2)
Villareal, 2011 (intervention group 1)

Overall
Heterogeneity: τ2 = 1.17, I2 = 99.81%, H2 = 539.60
Test of θ

i
 = θ

j
: Q(2) = 39.57, p = 0.00

Test of θ = 0: t(2) = -0.94, p = 0.45

Study

Favours intervention  Favours control

-3 -2 -1 0 1 2

with 95% CI
Hedges' g

-0.01 [
0.03 [

-1.94 [

-0.61 [

-0.08,
-0.03,
-2.56,

-3.37,

0.05]
0.10]

-1.33]

2.16]

34.20
34.20
31.59

(%)
Weight

Total n for intervention = 4988
Total n for control = 2447

Older adults - Nutrition intervention vs any comparator (Baseline to 12 months)

Estruch, 2019 (intervention group 1)
Estruch, 2019 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.02%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.91, p = 0.34

Test of θ = 0: z = 0.48, p = 0.63

Study

Favours intervention  Favours control

-.1 -.05 0 .05 .1

with 95% CI
Hedges' g

-0.01 [
0.03 [

0.01 [

-0.08,
-0.03,

-0.03,

0.05]
0.10]

0.06]

50.31
49.69

(%)
Weight

Total n for intervention = 4962
Total n for control = 2420

(Baseline to 12 months)
Older adults - Dietary approaches with no specific daily energy intake goal vs any comparator 

Gallè, 2017
Hojan, 2017
Villareal, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.37, I2 = 87.56%, H2 = 8.04
Test of θ

i
 = θ

j
: Q(2) = 17.98, p = 0.00

Test of θ = 0: t(2) = -1.75, p = 0.22

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-1.35 [
-0.13 [
-0.44 [

-0.65 [

-1.74,
-0.59,
-0.95,

-2.25,

-0.97]
0.33]
0.08]

0.95]

34.58
33.22
32.20

(%)
Weight

Total n for intervention = 123
Total n for control = 123

Older adults - Physical activity interventions vs untreated comparator (baseline to 12 months)
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Hojan, 2017
Villareal, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.78, p = 0.38

Test of θ = 0: z = -1.52, p = 0.13

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.13 [
-0.44 [

-0.27 [

-0.59,
-0.95,

-0.61,

0.33]
0.08]

0.08]

55.47
44.53

(%)
Weight

Total n for intervention = 61
Total n for control = 58

versus untreated comparator (baseline to 12 months)
Older adults - Combined aerobic and strengthening exercise interventions

Demark-Wahnefried, 2012
Herrera-Espiñeira, 2022
Villareal, 2011 (intervention group 3)
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 0.78, I2 = 97.91%, H2 = 47.93
Test of θ

i
 = θ

j
: Q(3) = 45.70, p = 0.00

Test of θ = 0: t(3) = -1.40, p = 0.26

Study

Favours intervention  Favours control

-2.5 -1.5 -.5 .5

with 95% CI
Hedges' g

-0.14 [
0.03 [

-2.05 [
-0.56 [

-0.65 [

-0.28,
-0.30,
-2.66,
-0.77,

-2.12,

0.01]
0.36]

-1.43]
-0.35]

0.82]

25.91
25.18
23.18
25.73

(%)
Weight

Total n for intervention = 570
Total n for control = 570

versus untreated comparator (baseline to 12 months)
Older adults - Combined nutrition and physical activity interventions

Gillison, 2015
Greaves, 2015

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.32, p = 0.57

Test of θ = 0: z = -1.53, p = 0.13

Study

Favours intervention  Favours control

-.6 -.4 -.2 0 .2

with 95% CI
Hedges' g

-0.13 [
-0.29 [

-0.22 [

-0.54,
-0.67,

-0.49,

0.28]
0.09]

0.06]

45.70
54.30

(%)
Weight

Total n for intervention = 98
Total n for control = 100

versus untreated comparator (baseline to 12 months)
Older adults - Combined nutrition, physical activity and psychological treatment interventions
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Table 19: Meta-analysis findings for people with disability with overweight or obesity treated with a behavioural weight management intervention 
included in the Evidence-to-Decision frameworks* 

Main analysis 
Intervention vs. untreated 

comparator 
(Baseline to 12 months) 

Intervention vs. any 
comparator 

(Baseline to 12 months) 

Intervention vs. untreated 
comparator 

(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 
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Multimodal Interventions 
Nutrition, physical 
activity and family-
centred 

   -0.68 (-2.12 
to 0.76) 0.18 Moderate 

to large    - - - 

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
 

 
 

Curtin, 2013
Ptomey, 2023 (intervention group 1)
Ptomey, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.20, I2 = 62.49%, H2 = 2.67
Test of θ

i
 = θ

j
: Q(2) = 5.25, p = 0.07

Test of θ = 0: t(2) = -2.02, p = 0.18

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-1.33 [
-0.77 [
-0.14 [

-0.68 [

-2.25,
-1.39,
-0.71,

-2.12,

-0.42]
-0.15]
0.43]

0.76]

25.97
36.07
37.96

(%)
Weight

Total n for intervention = 71
Total n for control = 42

versus any comparator (baseline to 12 months)
People with disabilities - Combined nutrition, physical activity and family-centred interventions
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Table 20: Meta-analysis findings for people with an eating disorder with overweight or obesity treated with a behavioural weight management 
intervention included in the Evidence-to-Decision frameworks* 

Main analysis 
Intervention vs. untreated 

comparator 
(Baseline to 12 months) 

Intervention vs. any 
comparator 

(Baseline to 12 months) 

Intervention vs. untreated 
comparator 

(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 
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Multimodal Interventions 
Nutrition, physical 
activity and 
psychological 

   -0.25 (-0.74 
to 0.23) 0.31 Small to 

moderate       

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 

 

Cesa, 2013 (intervention group 1)
Cesa, 2013 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.01, p = 0.94

Test of θ = 0: z = -1.02, p = 0.31

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.27 [
-0.23 [

-0.25 [

-0.95,
-0.94,

-0.74,

0.40]
0.47]

0.23]

51.95
48.05

(%)
Weight

Total n for intervention = 47
Total n for control = 19

versus any comparator (baseline to 12 months)
People with eating disorders - Combined nutrition, physical activity and psychological interventions
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Table 21: Meta-analysis findings for people with a mental health condition with overweight or obesity treated with a behavioural weight 
management intervention included in the Evidence-to-Decision frameworks* 

Main analysis 
Intervention vs. untreated 

comparator 
(Baseline to 12 months) 

Intervention vs. any 
comparator 

(Baseline to 12 months) 

Intervention vs. untreated 
comparator 

(Baseline to end point) 

Intervention vs. any 
comparator 

(Baseline to end point) 
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Multimodal Interventions 
Nutrition, physical 
activity and 
psychological 

-0.26 (-0.48 
to -0.04) 0.02 Small to 

moderate† - - -       

* Excludes studies synthesised narratively by vote count that may be presented in the GRADE Summary of Findings tables shown in the Evidence-to-Decision frameworks.  
† Statistically significant (p<0.05) findings are shown in bold text  
‘-’ Data available, but not used in GRADE; shaded box indicates no data available for meta-analysis. 
 

 

Lovell, 2014
Walburg, 2023

Overall
Heterogeneity: τ2 = 0.00, I2 = 1.58%, H2 = 1.02
Test of θ

i
 = θ

j
: Q(1) = 1.02, p = 0.31

Test of θ = 0: z = -2.29, p = 0.02

Study

Favours intervention  Favours control

-.6 -.4 -.2 0 .2

with 95% CI
Hedges' g

-0.10 [
-0.33 [

-0.26 [

-0.48,
-0.60,

-0.48,

0.29]
-0.07]

-0.04]

32.78
67.22

(%)
Weight

Total n for intervention = 175
Total n for control = 142

interventions versus untreated comparator (baseline to 12 months)
People with mental health disorders - Combined nutrition, physical activity and psychological treatment
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Systematic review strengths and limitations 
A number of strengths and limitations should be acknowledged in relation to the evidence reviews 
that informed the Guideline development process. A wide-ranging search in multiple databases was 
undertaken to identify the relevant evidence since the searches to inform the previous Guidelines 
were conducted in 2010. The subsequent scope of the research, with over 680 papers included, was 
greater than for the previous Guidelines. The evidence synthesis was reframed to consider the 
benefits and impacts of weight maintenance in addition to weight reduction, and the experiences of 
people living with overweight or obesity. A wider range of age groups was included as well as the 
population subgroups described above. No language restrictions were applied, ensuring all relevant 
studies were considered. Best practice methods were utilised through phases of study identification 
and risk of bias using ROB-2 (22) with all undertaken independently and in duplicate. The literature 
searches were restricted to trials reporting outcomes at 12 months. Although this approach had the 
advantage of identifying interventions with at least moderately enduring effects on weight-related 
outcomes, it meant that the literature on shorter-term outcomes (i.e., less than 12 months) was 
untapped. Also, there was heterogeneity in the trial populations for some of the interventions, which 
may affect the generalisability of findings. For example, of the four trials of nutrition interventions 
with a daily energy intake goal for young and middle-aged adults, the participants were 
postmenopausal women, overweight (but not obese) women and men), sedentary adults with 
overweight, and adults with obesity. 
 
The synthesis of evidence was complex, with a series of pragmatic decisions made regarding whether 
the control arm included an active or inactive comparator. Interventions were classified according to 
the components within the intervention condition, regardless of what components were in the 
comparison condition. For example, when the intervention comprised a combination of nutrition plus 
physical activity and the comparison was physical activity alone, the intervention was classified as 
nutrition and physical activity due to the heterogeneity in the components of the comparator arms. 
The implication of these classifications is that the meta-analyses of multimodal interventions with 
treated comparators may have underestimated the effects of these interventions. Also, different 
approaches could have been taken to the classification of interventions. For example, interventions 
that required adherence to prescribed nutrition and physical activity could have been separated from 
those where advice, counselling, or education targeting nutrition and physical activity was provided. 
The approach taken was chosen because it is common in public health practice focussed on improving 
physical activity and nutrition behaviours to use psychoeducational tools (e.g., knowledge provision, 
goal setting, and self-monitoring), with few trials investigating the effects of direct physical activity or 
food provision. Pharmacological interventions of differing doses were included in single meta-
analyses. Combining different doses was a pragmatic solution to addressing the variability of different 
dosing regimens in the available trials. 
 
Different decisions with respect to the meta-analyses could have been made. Synthetic effect sizes 
were created, combining different weight-related outcomes (e.g., body weight, BMI, and waist 
circumference) into single standardised effect sizes in order to maximise the use of the data available. 
Producing non-standardised effect sizes for each outcome (e.g., providing information of the effect of 
an intervention on body weight) may have been of practical value for clinicians.  
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GRADE and Evidence to decision processes were applied using international gold standard measures 
(21). Limitations of the evidence synthesis included absence of checking reference lists for further 
relevant research and citation tracking. Randomised controlled trials with follow-up periods of ≥12 
months from baseline were eligible for inclusion which may have resulted in exclusion of effective 
weight loss interventions in certain treatment areas or population groups. For example, surgical 
weight management interventions often did not incorporate randomised controlled trials with a no-
treatment control group, so additional evidence from longitudinal studies was included in the 
Evidence to Decision process. Where there was a lack of evidence for relevant treatment types among 
particular subgroups, reference was made to recommendations based on the age of the person. In 
terms of the broader Guideline development process, practice points and consensus 
recommendations were developed to complement the evidence for interventions and their effect 
established by the primary review. 
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consumer participants are described.  
Guidelines for Guidelines | Consumer Involvement  

Yes Administrative report  

A.5 A complete list of all the people involved in the guideline 
development process is provided, including the following 
information for each person: name, profession or discipline, 
organisational affiliation and role in the guideline development 
process.  

Yes Guidelines 

A.6 Potential competing interests are identified, managed and 
documented, and a competing interest declaration is 
completed by each member of the guideline development 
group.  
Guidelines for Guidelines | Identifying and Managing Conflicts 
of Interest  

Yes Administrative report  

A.7 A list of organisations that will be approached to endorse 
the guideline is provided.  

Yes Technical Report  

A.8 The guideline development process includes participation 
by representatives of Aboriginal and Torres Strait Islander 
peoples and culturally and linguistically diverse communities 
(as appropriate to the clinical need and context), and the 
processes employed to recruit, involve and support these 
participants are described. Guidelines for Guidelines | Engaging 
Aboriginal and Torres Strait Islander Peoples  

Yes 
 

Technical Report and 
Administrative report  

Desirable requirement Fulfilled Location 
A.2.1 The amount and percentage of total funding received 
from each funding source is stated.  
Guidelines for Guidelines | Transparency.  

Yes Technical report 

 

B. Scope and purpose  
Mandatory requirement Fulfilled Location 
B.1 The purpose of the guideline is stated, including the clinical 
questions (see Requirement C.1), issue or problems the 

Yes Guidelines and Technical Report 
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guideline addresses. Guidelines for Guidelines | Scoping 
Guideline  
B.2 The health care settings to which the recommendations 
apply is described, including the health system level (e.g. 
primary care, acute care) and clinical stage (e.g. whether the 
guideline covers prevention, screening, assessment, treatment, 
rehabilitation or monitoring).  

Yes Guidelines and Technical Report 

B.3. The intended end users of the guideline are clearly 
defined, and any relevant exceptions are identified. Guidelines 
for Guidelines | Engaging Stakeholders  

Yes Guidelines 

B.4 The population to which the guideline recommendations 
will apply is defined (e.g. children, adolescents, adults or older 
adults) and population subgroups for which specific 
information is required are identified and described. Guidelines 
for Guidelines | Equity  

Yes Guidelines and Technical Report 

B.5 Issues relevant to Aboriginal and Torres Strait Islander 
peoples (such as particular risks, treatment considerations or 
sociocultural considerations) are identified  
and described. Guidelines for Guidelines | Engaging Aboriginal 
and Torres Strait Islander Peoples  

Yes Guidelines 

Desirable requirement Fulfilled Location 
B.5.1 Issues relevant to special-needs groups such as culturally 
and linguistically diverse communities or groups with low 
socioeconomic status (e.g. particular risks, treatment 
considerations or sociocultural considerations) are identified 
and described. Guidelines for Guidelines | Equity  

Yes Guidelines 

 

C. Evidence review 
Mandatory requirement Fulfilled Location 
C.1 Clinical questions addressed by the guideline are stated in a 
structured and consistent format to define the boundaries of 
the topic, i.e. by specifying the relevant population, 
intervention/s (e.g. treatment/s or diagnostic test/s), 
comparator/s and outcomes measured. Guidelines for 
Guidelines | Forming Questions  

Yes Technical report 

C.2. Systematic searches for evidence are undertaken and the 
search strategy is documented, including the search terms and 
databases searched.  

Yes Technical report  

C.3. The population groups specified in the search strategy 
include Aboriginal and Torres Strait Islander peoples and any 
population subgroups that have been identified (see 
Requirement B.4 and B5).  

Yes Technical report  

C.4. The publication period covered by the searches is stated, 
and the latest date is within 12 months of the first day of public 
consultation and within 20 months of submission of the final 
draft guideline to NHMRC for approval.  

Yes Technical report  

C.5. The inclusion and exclusion criteria used to select studies 
for appraisal are described. Guidelines for Guidelines | 
Selecting Studies  

Yes Technical report  

C.6. For each clinical question, the developer has provided an 
evidence table, which summarises the systematic assessment 
and critical appraisal of all studies that meet the inclusion 
criteria (i.e. the body of evidence on which a recommendation 
will be based). Each evidence table should include information 

Yes Technical report and 
Supplementary files 1, 2 and 3 
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on study design, outcomes, level of evidence, the findings of 
meta-analysis (if performed) and other relevant information. 
Guidelines for Guidelines | Synthesising Evidence  
C.7 For each clinical question, the developer has provided an 
evidence statement form, which documents the synthesis and 
evaluation of the body of evidence to determine the grade of 
each recommendation, in accordance with NHMRC-approved 
method (GRADE8). 

Yes Technical report and 
Supplementary files 1, 2 and 3 

C.8 For each recommendation, the developer has provided an 
evidence summary, which briefly states the outcomes of each 
clinical studies on which the recommendation was based.  

Yes Technical report, and 
Supplementary file 3 

C.9 A recommended date for future update of the guideline is 
identified.  

Yes Guideline 

Desirable requirement Fulfilled Location 
C.3.1 The population groups specified in the search strategy 
include groups such as culturally and linguistically diverse 
communities or other groups for whom specific sociocultural 
factors (including ethnicity, gender, age, disability, 
socioeconomic status and location) in prevention or treatment 
outcomes should be considered.  

Yes Technical report  

C.3.2 Search strategies include search terms to identify 
evidence related to consumers’ perceptions and experiences.  

Yes Technical report  

C.3.3 Dependent on the guideline scope, the search strategy is 
designed to identify evidence for all relevant alternatives for 
screening, prevention, diagnosis or treatment of the condition 
addressed by the guideline, including relevant complementary 
and alternative medicine approaches.  

Yes Technical report  

C.3.4 Search strategies include search terms to identify 
evidence related to cost effectiveness and resource 
implications of practice.  

No N/A 

C.8.1 If gaps in the evidence are identified during the evidence 
review, these are described in the guideline and areas for 
further research are noted.  

Yes Guidelines and Supplementary 
file 3 

 

D. Guideline recommendations  
Mandatory requirement Fulfilled Location 
D.1 The wording of recommendations is specific, unambiguous, 
clearly describes the action/s to be taken by users and matches 
the strength of the body of evidence. 

Yes Guidelines  

D.2 The wording of recommendations is written in plain English 
and is consistent throughout the guideline.  

Yes Guidelines 

D.3 For each evidence-based recommendation, the supporting 
references are listed and the grade of recommendation is 
indicated in accordance with NHMRC-approved method 
(GRADE). 

Yes Supplementary file 3 

D.4 Recommendations formulated in the absence of quality 
evidence (where a systematic review of the evidence was 
conducted as part of the search strategy) are clearly labelled. 
The preferred term for this type of recommendation is a 
consensus-based recommendation.  

Yes Guidelines and Supplementary 
file 3 

D.5 Any further recommendations included in the guideline, 
where the subject matter is outside of the scope of search 
strategy, are clearly labelled as such. The preferred term for 
this type of recommendation is a practice point. 

Yes Guidelines 
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D.6 The method used to arrive at consensus-based 
recommendations or practice points (Requirements D.4 and 
D.5) (e.g. voting or formal methods, such as Delphi) is 
documented. 

Yes Guidelines and Technical report 

D.7 Areas of major debate about the evidence and the 
recommendations are identified and the various significant 
viewpoints are outlined in the guideline text (even if the 
guideline development working group members eventually 
reached a decision). 

N/A Not applicable (no areas of 
major debate arose) 

D.8 The strengths and limitations of the body of evidence 
reviewed are described in the guideline text and areas of 
uncertainty are acknowledged. 

Yes Guidelines 

D.9 The guideline acknowledges current national guideline 
recommendations approved by NHMRC or endorsed by major 
authorities, and any deviations from these are explicitly noted 
in the guideline text and the rationale provided. 

Yes Guidelines and Technical Report 

D.10 Where a guideline makes any recommendation/s 
specifying intervention/s that are not available or restricted in 
Australia, the text clearly indicates this, and the developer has 
consulted the relevant authority/ies (see Requirement F.3).  

N/A No recommendations 
specifying interventions that 
are not available or restricted in 
Australia were made.  

D.11 Where evidence is identified showing that Aboriginal and 
Torres Strait Islander peoples or other population groups have 
specific prevention or treatment outcomes, this evidence is 
clearly identified and considered in the formulation of the 
recommendations.  

Yes Guidelines, Technical Report, 
and Supplementary file 3 

D.12 The harms (risks or side effects) and benefits of each 
recommended intervention and its alternatives are described 
in the guideline text and the rationale for the recommendation 
is explained.  

Yes Guidelines, Technical Report, 
Supplementary files 1 and 3 

D.13 Any safety, legal or potential misuse issues related to the 
clinical recommendations are identified and described in the 
guideline text. 

Yes Guideline 

D.14 The potential impact of each recommendation on clinical 
practice or outcomes is described in the text. 

Yes Guideline and Supplementary 
file 3 

 

E. Guideline structure and style 
Mandatory requirement Fulfilled Location 
E.1 The guideline includes a title page listing: 
(a) the date of publication; (b) the authorship (organisation or 
individuals); (c) the publisher; (d) copyright information 
including the copyright holder; (e) address for requesting 
permission to reproduce material in the text; (f) the ISBN 
number; (g) a preferred citation for the guideline publication. 

Yes Guidelines 

E.2 The guideline is easy to navigate and includes a table of 
contents or index with hyperlinks or bookmarks to facilitate 
navigation. 

Yes Guidelines 
 

E.3 The guideline includes a brief (e.g. 1-page) plain English 
summary. 

Yes Guidelines 

E.4 The guideline includes an executive summary that lists all 
recommendations and their grade using NHMRC-approved 
method (GRADE8). The summary of recommendations is 
available as a separate document, and the guideline text states 
where to obtain this document. 

Yes Guidelines, Recommendations 
summary 
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E.5 A glossary of technical terms, acronyms and abbreviations is 
provided, and terms are 
used consistently throughout the guideline. 

Yes Guidelines 

E.6 Where medicines are mentioned in the guideline, generic 
names are used and brand names are avoided. 

Yes Guidelines 

E.7 The document design and layout enables recommendations 
to be identified easily within the text and is suitable for people 
with visual impairment. 

Yes Guidelines 

E.8 References in the text are clearly identified and the citations 
clearly listed. For electronic references, the source location (e.g. 
website address) and date accessed is stated. 

Yes Guidelines 

E.9 Chapter and heading levels are consistent, clearly 
distinguishable by the document design and layout, and assist 
with the navigation throughout each topic of the guideline. 

Yes Guidelines 

E.10 The guideline information is sequenced in a logical manner 
which is applicable to the intended end user. 

Yes Guidelines 

E.11 The technical report is either (i) included in the guideline 
document, or (ii) provided in a readily accessible location, such 
as a website, which is indicated in the guideline. 

Yes Guidelines 

E.12 The administrative report is either (i) included in the 
guideline document, or (ii) provided in a readily accessible 
location, such as a website, which is indicated in the guideline. 

Yes Guidelines 

 

F. Public consultation 
Mandatory requirement Fulfilled Location 
F.1 The process for public consultation on the draft guideline 
complies with Section 14A of the NHMRC Act 1992 (Cwlth)1 and 
accompanying regulations7. 

Yes Technical Report 

F.2 Details of submissions received during public consultation 
and the response of the guideline 
development working group to the submissions (including 
whether, why and how the 
guideline was altered) are provided as a separate document to 
the NHMRC. 

TBC Will be completed after public 
consultation 

F.3 During the public consultation period, the developer has 
undertaken and documented 
consultation with: (i) the Director-General, Chief Executive or 
Secretary of each state, territory and Commonwealth health 
department; (ii) other relevant government departments as 
appropriate to your guideline topic; (iii) relevant authority/ies, 
when a guideline makes any recommendation/s specifying 
interventions that are not available or restricted in Australia (see 
Requirement D.10). 
Guidelines for Guidelines | Public Consultation 

TBC Will be completed after public 
consultation 

F.4 The developer has identified and consulted with key 
professional organisations (such as specialty colleges) and 
consumer organisations that will be involved in, or affected by, 
the implementation of the clinical recommendations of the 
guideline. 

TBC Will be completed after public 
consultation 

Desirable requirement Fulfilled Location 
F.2.1 A version of the public consultation submissions summary 
is publicly available, with submissions de-identified 

TBC Will be completed after public 
consultation 
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G. Dissemination and implementation of guidelines 
Mandatory requirement Fulfilled Location 
G.1 A plan for the dissemination of the guideline is submitted 
as a separate document from the clinical practice guideline. 
Guidelines for Guidelines | Dissemination and Communication  

Yes Technical report 

G.2 Key recommendations that are most likely to lead to 
improvements in health outcomes are highlighted for 
consideration in implementation. Guidelines for Guidelines | 
Implementation  

Yes Guidelines 

Desirable requirement Fulfilled Location 
G.3 A practical implementation plan is provided as a separate 
document, based on considerations of the Australian health 
care context and identification of appropriate organisation/s 
where the key recommendations may be directed. Guidelines 
for Guidelines | Implementation  

No Out of scope 

G.4 Resources to support implementation of the guidelines are 
developed, such as summaries and other tools for different 
health care professionals, and the guideline indicates where 
these can be obtained.  

N/A Out of scope 

G.5 Accompanying consumer information is provided.  N/A Out of scope 
G.6 Versions of the plain English summary and consumer 
information are available in different languages, if appropriate.  

N/A Out of scope 

G.7 Suggestions for local adaptation and adoption of the 
guideline are provided.  

N/A Out of scope 

G.8 Measures are developed for determining the extent to 
which key guideline recommendations are implemented.  

N/A Out of scope 

G.9 An evaluation strategy is developed and described to 
assess the extent to which guideline recommendations are 
adopted into routine practice.  

N/A Out of scope 
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Appendix B: Scoping reviews conducted to inform Guideline 

context and Evidence-to-Decision frameworks 

Scoping review 1 – What is the impact of weight status, weight 

loss or weight maintenance on health outcomes in individuals 

living with overweight or obesity? 
People living with overweight or obesity often have multiple chronic disease co-morbidities and 
increased burden of disease from these conditions. Many of these conditions have been shown to 
improve or even resolve with weight maintenance or weight loss. A scoping review of systematic 
reviews aimed to identify health outcomes associated with weight status (overweight or obesity 
versus healthy weight), or weight loss or weight maintenance (resulting from a weight management 
intervention) in people living with overweight or obesity. The methods and results of this review are 
detailed below. 
 
The findings presented informed the Guideline Introduction, and ‘Problem’ section of the Evidence-
to-Decision frameworks. The results presented here are a summary of findings extracted for these 
Evidence-to-Decision framework sections. 
 

Methods 
The PICOT (‘Population, Intervention, Comparator, Outcome, Time’) framework for scoping review 1 
is presented in Table B1. 
 
Table B1: Scoping review 1 PICOT framework 

PICOT Category Details 
Population • People living with overweight or obesity 
Interventions/Exposures Weight status, weight loss, or weight maintenance*: 

• Weight status (overweight or obesity) 
• Percentage relative change in body weight;  
• Relative change in (or maintenance of) BMI or BMI z-score/ BMI for age 

centiles, defined by the study under review;  
• Relative change in (or maintenance of) waist circumference, defined by 

the study under review  
Comparators • Weight maintenance (when intervention/exposure was weight loss) 

• Weight gain (when intervention/exposure was weight loss or weight 
maintenance) 

• People of a healthy weight 
Outcomes For all populations: 

Changes in incidence or prevalence of: 
• Cardiovascular disease 
• Type 2 diabetes mellitus 
• Non-alcoholic fatty liver disease (NAFLD) 
• Musculoskeletal conditions 
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• Cancer 
• Mental health 
• Reproductive health 

 
Mortality from any of the above diseases measured as incidence or risk 
 
Quality-of-life ratings 
 
Change in incidence or prevalence of: 
• Blood pressure indicators 
• Blood glucose level 
• Blood lipid profile 

Time: Intervention length 
and follow-up period 

Systematic reviews of RCT studies that have: 
• any length of intervention/exposure; and any length of follow up 

Study/publication type Systematic reviews published in peer-reviewed journals, in any language, and 
excluding conference abstracts, editorials, and letters to the editor. 

Publication date range January 2010 to November 2023 
Databases searched • Ovid MEDLINE (date limits 2010-2023) 

• APA PsycINFO via EBSCOHost (date limits January 2010-December 2023) 
• CINAHL Complete via EBSCOHost (date limits January 2010-December 

2023) 
• Cochrane Library (all years) 

Notes *Weight status, weight loss, or weight maintenance as defined by the authors 
of each paper and cross-checked by the authors of the current review. 

 

Search terms 

The scoping review 1 search terms used are presented in Table B2 (only the Ovid MEDLINE version is 
presented for simplicity; search terms were also developed for APA PsycINFO via EBSCOHost, CINAHL 
Complete via EBSCOHost, and the Cochrane Library). Where a MeSH heading used in the Ovid 
MEDLINE search could not be substituted with an equivalent term in another database, the heading 
was dropped from the search in that given database. Truncation and fuzzy logic terms were use (for 
example obes*). 
 
Table B2: Scoping review 1 Ovid MEDLINE search terms 

Search 
number 

Search terms 

1 exp obesity/ 
2 (obes* or overweight* or over weight*).ab,ti. 
3 Body Mass Index/ 
4 Weight Loss/ 
5 exp Obesity Management/ 
6 (obesity adj4 management).ab,ti. 
7 Body Weight Maintenance/ 
8 (weight management or weight control or weight maintenance).ab,ti. 
9 Pediatric Obesity/ 
10 ((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)).ab,ti. 
11 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 
  
12 cardiovascular.ab,ti. 
13 exp Diabetes Mellitus, Type 2/ 
14 (type 2 diabetes or diabetes type 2).ab,ti. 
15 Non-alcoholic Fatty Liver Disease/ 
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16 

(non alcoholic fatty liver disease OR non-alcoholic fatty liver disease OR nonalcoholic fatty 
liver disease OR non alcoholic fatty liver* OR non-alcoholic fatty liver* OR nonalcoholic 
fatty liver* OR non alcoholic steatohepatitis OR non-alcoholic steatohepatitis OR 
nonalcoholic steatohepatitis OR non alcoholic steatohepatitides OR non-alcoholic 
steatohepatitides OR nonalcoholic steatohepatitides OR NAFLD OR NASH OR NAFL OR 
MAFLD).ab,ti. 

17 (musculoskeletal pain* or muscle pain*).ab,ti. 
18 Arthroplasty, Replacement, Hip/ 
19 (hip replacement* or hip arthroplast* or hip prosthes*).ab,ti. 
20 Arthroplasty, Replacement, Knee/ 
21 (knee replacement* or knee arthroplast* or knee prosthes*).ab,ti. 
22 Mental Health/ 
23 exp Neoplasm/ 
24 exp Infertility/ 
25 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 
  
26 meta-analysis.pt 
27 (meta-anal* OR metaanal*).ab,ti. 
28 systematic review.pt 
  
29 26 OR 27 OR 28 
30 11 AND 25 AND 29 
31 Date limit: January 2010 to December 2022 

 
 

Inclusion criteria 

Publication types 

Publication types included: 
• papers where overweight or obesity was the topic for study; 
• systematic review study types; 
• studies reported in any language (translation facilitated using the document function of Google 

Translate, https://translate.google.com/); and 
• full-text papers in peer-reviewed publications. 

 

Types of participants 

• Studies involving participants aged 2 years and older with any degree of overweight or obesity 
were considered. 

 

Types of intervention/exposure measures 

Overweight and obesity (as defined in included papers) assessed with one or more of the following 
measures: 
• dual energy X-ray absorptiometry (DXA); 
• BMI or BMI z-score/ BMI-for-age centiles; 
• waist circumference; 
• weight for height growth chart; and 
• body weight (kgs or lbs). 

 

https://translate.google.com/
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Types of outcome measures 

Study measures assessed in all populations included change in prevalence and/or incidence of 
morbidity and/or mortality due to: 
• cardiovascular disease (including coronary heart disease such as angina, heart attack, heart 

failure, cardiomyopathy, atrial fibrillation; stroke and transient ischaemic attack; and peripheral 
arterial disease); 

• Type 2 diabetes mellitus; 
• non-alcoholic fatty liver disease (NAFLD; also known as metabolic associated fatty liver disease 

– MAFLD), including non-alcoholic fatty liver (NAFL), and non-alcoholic steatohepatitis (NASH); 
• musculoskeletal conditions (including hip and knee replacement, and use of a validated 

assessment measure of pain relating to non-inflammation-related musculoskeletal conditions, 
e.g., back pain, hip/knee pain); 

• cancer (of any type); 
• mental health (by any validated measure of depression, anxiety, eating disorders, or suicide); 
• reproductive health (in men or women); and 
• health-related quality of life (by any validated measure). 

 
Study measures assessed for scoping review 1 in paediatric populations only (i.e., children and 
adolescents aged 2 to <18 years) included prevalence and/or incidence of the following: 
• systolic and diastolic blood pressure; 
• blood glucose level; and 
• blood lipid markers including total cholesterol, LDL- or HDL-cholesterol, and triglycerides 

 
Timing of outcome assessment 

Systematic reviews of studies that had any length of intervention/exposure and any length of follow 
up. 
 

Exclusion criteria 

Publication types 

The following publication types were excluded: 
• papers that were not systematic reviews (e.g., scoping reviews, narrative reviews, protocols, 

individual studies); 
• reviews published prior to January 2010; 
• conference abstracts, 
• editorials; and 
• letters to the Editor 

 
Types of participants 

Studies with the following participants were excluded: 
• participants with pre-existing cancer who were not in remission; 
• participants with overweight or obesity due to a specific genetic condition, e.g., Prader Willi 

Syndrome; and 
• studies in animals 

 



DRAFT
 

Not for further distribution  Page 169 of 452 
 

Study selection 

The initial search was conducted on 20 December 2022, and updated 13 November 2023. Database 
searches were exported to Covidence for screening by title and abstract then by full text. This process 
was conducted independently and in duplicate by two reviewers.  
 

Data extraction and synthesis 

Data extraction was conducted using REDCap® software (EDC software, USA). This included: 
publication details, study population characteristics (sample size, age, and sex of participants), 
intervention or exposure types (measures of overweight or obesity), number of studies (and design) 
included in the review, and outcomes (prevalence, risk, or resolution of the following conditions: 
cardiovascular disease, Type 2 diabetes mellitus, NAFLD, musculoskeletal conditions, cancer (of any 
type), mental health (depression, anxiety, eating disorders, or suicide), reproductive health (in men or 
women), and health-related quality of life. Only results that were statistically significant in the reviews 
are reported, hence not all studies in the reference list on page 45 are cited. 
 
The data were exported into an Excel spreadsheet, and synthesised by population type, and disease 
outcome. 
 

Results 
The summary of yield from both searches is presented in Table B3. The PRISMA flow diagram is shown 
in Figure B1. After removing overlapping search yields, and duplicates, n=5,561 publication titles and 
abstracts were screened for inclusion eligibility. After excluding n=4,751 ineligible titles and abstracts, 
n=810 full texts were screened. A total of n=226 papers were eligible for inclusion in this review. 
 
Table B3: Scoping review 1 literature yield 

Database Yield (n)  
Ovid MEDLINE 8,314  
APA PsycINFO via EBSCOHost 381  
CINAHL Complete via EBSCOHost 4,384  
Cochrane Library 184  

  Duplicates removed (n) 
Before duplicates removed 13,263  
Overlapping yield from original December 
2022 search 

6,980 6,283 

After duplicates removed in EndNote  5,910 1,070 
After duplicates removed in Covidence 5,561 349 

  Excluded (n) 
Title/abstract screening 5,561 4,751 

Full text screening 810 584 
Exclusion reasons: 

- Ineligible outcomes (n=376) 
- Ineligible study design (n=74) 
- Ineligible intervention (n=57) 
- Ineligible patient population (n=52) 
- Ineligible comparator (n=23) 
- Ineligible publication date (n=1) 
- Full text not available for review (n=1) 

Included full texts 226  
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No papers in a language other than English were identified, and therefore did not require translation. 
 

Summary of findings 
Table B4 shows a summary of characteristics of included reviews, including review type; number and 
type of reviewed studies and location; participant characteristics including populations of interest, 
number, and pre-existing conditions; intervention type including weight status, weight loss, or weight 
maintenance; and outcome type, i.e. disease/condition of interest.  
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Study titles/abstracts screened for eligibility 
(n=5,561) 
 

Study full texts screened for eligibility (n=810)  
 

References removed (n=7,702) 
Overlapping yield from original December search (n=6,283) 
Duplicates identified by EndNote (n=1,070) 
Duplicates identified by Covidence (n=349) 

 

Studies excluded (n=4,751) 

Studies excluded (n=584)  
Ineligible outcomes (n=376) 
Ineligible study design (n=74) 
Ineligible intervention (n=57) 
Ineligible patient population (n=52) 
Ineligible comparator (n=23) 
Ineligible publication date (n=1) 
Full text not available for review (n=1) 
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Studies included in review (n=226) 
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Studies from databases/registers 
Search 1: 20th December 2022 (n=6,284) 

- Ovid MEDLINE (n=3,913) 
- APA PsycINFO via EBSCOHost

 (n=185) 
- CINAHL Complete (n=2,096) 
- Cochrane Library (n=90) 

 
Search 2: 13th November 2023 (n=6,979) 

- Ovid MEDLINE (n=4,401) 
- APA PsycINFO via EBSCOHost

 (n=196) 
- CINAHL Complete (n=2,288) 
- Cochrane Library (n=94) 

Figure B1: Scoping review 1 PRISMA flow diagram. 
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Table B4: Summary of characteristics of reviews included in scoping review 1 
The following abbreviations are used in the table below: CAD, Coronary artery disease; CVD, Cardiovascular disease; NAFLD, Non-alcoholic fatty liver disease; NRCTs, Non-randomised control 
trials; OA, Osteoarthritis; PAD, Peripheral artery disease; PCOS; Polycystic ovary syndrome; RCTs, Randomised control trials; T2DM, Type 2 diabetes mellitus; THA, Total hip arthroplasty; and TKA, 
Total knee arthroplasty. 

Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Abar et al., 2018 
(715) 

Systematic 
review 

47 Longitudinal 
observational 

UK, US, China, Republic of 
Korea, Finland, Canada, 
Netherlands, Singapore, 
Japan, Australia, Norway, 
Sweden, Taiwan, Austria, 
Iceland, Europe 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

7,393,510 - Weight status Cancer 

Abar et al., 2019 
(716) 

Systematic 
review 

65 Longitudinal 
observational 

Republic of Korea, US, UK, 
Norway, Austria, Sweden, 
Taiwan, Japan, Australia, 
China, Singapore, 
Netherlands, Finland, Iceland, 
Canada 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Abdullah et al., 
2010 (717) 

Systematic 
review 

18 Longitudinal 
observational 

US, Finland, Japan, Germany, 
Asia-Pacific, Finland, UK, 
China, Republic of Korea 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

590,251 - Weight status Type 2 
diabetes 
mellitus 
(T2DM) 

Akdeniz et al., 
2020 (718) 

Systematic 
review 

13 Longitudinal 
observational 

US, Canada, Denmark, India, 
France, Taiwan, Sweden  

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Al-Bayati et al., 
2019 (719) 

Systematic 
review 

125 Longitudinal 
observational 

Not reported All adults (18y+) Not reported - Weight status Cancer 

Alwash et al., 
2021 (720) 

Systematic 
review 

20 Cross-sectional, 
longitudinal 
observational 

China, Turkey, US, Australia, 
Brazil, Republic of Korea, 
Finland, Iran, Canada, 
Pakistan, India 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+), pregnant 
women 

52,874 - Weight status T2DM 
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Amadou et al., 
2013 (721) 

Systematic 
review 

30 Longitudinal 
observational 

US, China, Japan, Canada, 
Nigeria, Vietnam, UK, 
Thailand, Germany, Norway, 
Sweden, France, Netherlands 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Anagnostis et 
al., 2021 (722) 

Systematic 
review 

23 Cross-sectional, 
longitudinal 
observational 

US, Australia, Sweden, UK, 
China, Czech Republic, 
Denmark, Finland, Iran, 
Netherlands, Turkey 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

319,780 Polycystic 
ovary 
syndrome 
(PCOS) 

Weight status T2DM 

Anderson et al., 
2015 (723) 

Systematic 
review 

74 Cross-sectional Not reported Infants (12 
months to <2y), 
children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

47,100 - Weight status Non-
alcoholic 
fatty liver 
disease 
(NAFLD) 

Arafat et al., 
2021 (724) 

Systematic 
review 

7 Longitudinal 
observational 

Palestine All adults (18y+) Not reported - Weight status Cancer 

Arango et al., 
2021 (725) 

Umbrella 
review of 
reviews 

14 Umbrella reviews Not reported All adults (18y+) Not reported - Weight status Mental 
health 

Aune et al., 
2012 (726) 

Systematic 
review 

24 Longitudinal 
observational 

US, UK, Sweden, Finland, 
Republic of Korea, Japan, 
Netherlands, Europe, Austria 

All adults (18y+) Not reported - Weight status Cancer 

Aune et al., 
2015 (727) 

Systematic 
review 

28 Longitudinal 
observational 

UK, Taiwan, Japan, China, US, 
Australia, Europe, Republic of 
Korea, Sweden, Finland, 
Austria, Norway, Netherlands, 
Canada  

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

6,681,795 - Weight status Cancer 

Azizi et al., 2023 
(728) 

Systematic 
review 

13 Longitudinal 
observational 

Austria, Japan, Norway, US, 
Republic of Korea, Europe, UK, 
China, Singapore 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

14,020,031 - Weight status Cancer 

Babu et al., 2018 
(729) 

Systematic 
review 

18 Cross-sectional, 
longitudinal 
observational 

India Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

Not reported - Weight status T2DM 
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Bae et al., 2014 
(730) 

Systematic 
review 

17 Longitudinal 
observational 

China, Canada, US, UK, 
Sweden, Italy, Norway, 
Finland, Denmark, Germany, 
Australia 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported Ovarian 
cancer  

Weight status Cancer 

Baghdadi et al., 
2015 (731) 

Systematic 
review 

10 Cross-sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

7,872 Rheumatoid 
Arthritis 
(RA) 

Weight status Cardiovascu
lar disease 
(CVD) 

Barry et al., 
2018 (732) 

Systematic 
review 

8 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

137,406 CVD Weight status CVD 

Bell et al., 2014 
(733) 

Systematic 
review 

7 Longitudinal 
observational 

US, Iran, Sweden, Republic of 
Korea, Taiwan, Spain, 
Australia, UK 

All adults (18y+) Not reported - Weight status T2DM 

Bigna et al., 
2018 (734) 

Systematic 
review 

12 Cross-sectional Cameroon Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

37,147 - Weight status T2DM 

Burnette et al., 
2020 (735) 

Systematic 
review 

51 Cross-sectional, 
longitudinal 
observational 

US Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+), 
Aboriginal and 
Torres Strait 
Islander people 

Not reported - Weight status CVD 
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Byun et al., 2022 
(736) 

Systematic 
review 

37 Longitudinal 
observational 

Netherlands, Finland, US, 
Denmark, Norway, Sweden, 
Japan, France, Israel, UK, 
Australia 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y), 
young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

Not reported - Weight status Cancer 

Campbell & 
McPherson, 
2019 (737) 

Systematic 
review 

17 Cross-sectional, 
longitudinal 
observational 

China, UK, Netherlands, 
Australia, New Zealand, US, 
Ireland, Norway, Denmark, 
France, Malaysia 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

Not reported - Weight status Reproductiv
e health 

Campbell et al., 
2015 (738) 

Systematic 
review 

30 Cross-sectional, 
longitudinal 
observational 

US, Denmark, UK, Australia, 
Italy, Netherlands, Brazil, 
China, New Zealand, Hungary, 
Czech Republic, Argentina, 
Norway, Turkey, Russia, 
France 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

115,158 - Weight status Reproductiv
e health 

Cao & Ma, 2011 
(739) 

Systematic 
review 

26 Longitudinal 
observational 

Sweden, US, Switzerland, 
Netherlands, Japan 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

1,281,686 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Capristo et al., 
2021 (740) 

Systematic 
review 

28 RCTs Not reported All adults (18y+) 50,106 - Weight loss CVD, 
mortality 
from any of 
the listed 
diseases 

Castillo et al., 
2012 (741) 

Systematic 
review 

21 Longitudinal 
observational 

Denmark, Sweden, US, UK, 
Republic of Korea, Norway, 
Europe, Finland, Netherlands, 
Asia-Pacific, Taiwan 

All adults (18y+) 12,541,974 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Castillo et al., 
2014 (742) 

Systematic 
review 

16 Longitudinal 
observational 

US, Europe, Netherlands, 
Austria, Norway, Sweden  

All adults (18y+) >2.3 million - Weight status Cancer 



DRAFT
 

Not for further distribution  Page 176 of 452 
 

Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Castro et al., 
2018 (743) 

Systematic 
review 

100 Longitudinal 
observational 

Europe, Asia, North America All adults (18y+) Not reported - Weight status Cancer 

Chan et al., 2014 
(744) 

Systematic 
review 

82 Longitudinal 
observational 

US, Italy, Austria, Canada, 
Greece, Norway, Germany, 
Denmark, UK, France, 
Sweden, Australia, Republic of 
Korea, China, Japan, Tunisia, 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

213,075 Breast 
cancer 

Weight status CVD, cancer, 
mortality 
from any of 
the listed 
diseases 

Chen et al., 
2013 (745) 

Systematic 
review 

24 Longitudinal 
observational 

Japan, Republic of Korea, 
China, US, Denmark, Iceland, 
Sweden, UK, Netherlands, 
Norway, Australia 

All adults (18y+) >10 million - Weight status Cancer 

Chen et al., 
2015 (746) 

Systematic 
review 

8 Longitudinal 
observational 

US, Europe, Australia, Canada, 
International (unspecified) 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

394,434 - Weight status Cancer 

Chen et al., 
2017 (747) 

Systematic 
review 

31 Longitudinal 
observational 

Europe, US, Asia, Australia Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

3,318,796 - Weight status Cancer 

Chen et al., 
2022 (748) 

Systematic 
review 

8 Longitudinal 
observational 

Australia, US, Italy, China, 
Taiwan, Japan, Europe, Asia 

All adults (18y+) 297,956 NAFLD Weight status Cancer 

Chen et al., 
2023 (749) 

Umbrella 
review of 
reviews 

18 Meta-analyses Not reported All adults (18y+) Not reported - Weight status Cancer 

Cloostermans et 
al., 2015 (750) 

Systematic 
review 

9 Longitudinal 
observational 

Australia, UK, US, 
Netherlands, Finland, Canada 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

119,396 - Weight status T2DM 

Colpani et al., 
2018 (751) 

Systematic 
review 

59 Longitudinal 
observational 

US, Germany, Norway, China, 
UK, Finland, Japan, Denmark, 
Sweden, Brazil 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

5,358,902 - Weight status CVD, 
mortality 
from any of 
the listed 
diseases 
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Cronin et al., 
2013 (752) 

Systematic 
review 

7 Longitudinal 
observational 

Spain, Germany, Italy, 
Australia, International 
(unspecified) 

Older adults 
(65y+), all adults 
(18y+) 

1,872 Peripheral 
artery 
disease 
(PAD) 

Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Crouch et al., 
2022 (753) 

Systematic 
review 

53 RCTs, Cross-
sectional, 
longitudinal 
observational 

Algeria, Egypt, Uganda, 
Seychelles, Tanzania, Zanzibar, 
RSA, Gambia, Ghana, Nigeria, 
Cameroon 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

56,280 - Weight status Blood 
pressure 
indicators 

Dehesh et al., 
2023 (754) 

Systematic 
review 

102 Cross-sectional, 
longitudinal 
observational 

Germany, Mexico, US, Taiwan, 
China, Israel, Brazil, India, 
Japan, Afghanistan, Pakistan, 
Nigeria, Netherlands, 
Singapore, Italy, Morocco, 
Iran, Thailand, Poland, 
Colombia, Republic of Korea, 
Turkey, Denmark, Czech 
Republic, France, Greece, 
Sweden, Spain, Saudi Arabia, 
Australia, Algeria, Africa 

All adults (18y+) 20,025,860 - Weight status Cancer 

Deng et al., 
2022 (755) 

Systematic 
review 

190 Mendelian 
randomisation 
studies 

Europe, Japan All adults (18y+) Not reported - Weight status Cancer 

Ding et al., 2023 
(756) 

Systematic 
review 

10 Longitudinal 
observational 

US, Israel, Norway, Denmark All children (2-
<18y) 

588,134 - Weight status Cancer 

Discacciati et al., 
2012 (757) 

Systematic 
review 

13 Longitudinal 
observational 

US, Netherlands, Australia, 
Japan, Europe, Sweden 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

2,113,799 - Weight status Cancer 

Dobbins et al., 
2013 (758) 

Systematic 
review 

57 Longitudinal 
observational 

US, Sweden, Norway, Japan, 
International (unspecified) 

All adults (18y+) Not reported - Weight status Cancer 
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Dong et al., 
2017 (759) 

Systematic 
review 

19 Longitudinal 
observational 

US, Sweden, Europe, 
Australia, China, UK 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

1,343,560 - Weight status Cancer 

Druesne-Pecollo 
et al., 2012 
(760) 

Systematic 
review 

26 Longitudinal 
observational 

US, France, Denmark, Finland, 
Spain 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

38,095 Breast 
cancer 

Weight status Cancer 

Du et al., 2017 
(761) 

Systematic 
review 

7 Longitudinal 
observational 

US, Norway, Australia, Europe, 
China 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

913,182 - Weight status Cancer 

Duan et al., 
2015 (762) 

Systematic 
review 

29 Longitudinal 
observational 

China, Lithuania, US, Norway, 
Republic of Korea, UK, 
Sweden, Japan, Austria, Israel, 
Finland 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

7,253,941 - Weight status Cancer 

Eckel et al., 2016 
(763) 

Systematic 
review 

22 Longitudinal 
observational 

US, UK, Norway, Denmark, 
Australia, Iran, Greece, 
Sweden, Canada, Italy, France, 
Ireland, Japan 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status CVD 

El-Medany et 
al., 2020 (764) 

Systematic 
review 

71 Longitudinal 
observational 

US, Australia, Canada, Kuwait, 
Belgium, Spain, UK, 
Switzerland, Poland, 
Denmark, Germany, Iceland, 
Mexico, Finland, Norway, 
Venezuela, Brazil, France, 
Italy, Tunisia, Portugal, Israel, 
Philippines, Thailand 

Adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight loss, 
Weight status 

Blood 
pressure 
indicators, 
blood lipid 
profile 
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Ellwanger et al., 
2022 (765) 

Systematic 
review 

42 RCTs, longitudinal 
observational 

Australia, US, China, Denmark, 
Sweden, Israel, Italy, Japan, 
Austria, Norway, England, 
Scotland, Finland, 
Netherlands 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

3,499,022 - Weight status Cancer 

Esposito et al., 
2014 (766) 

Systematic 
review 

6 Longitudinal 
observational 

Europe, Italy, China, Austria, 
Sweden, Norway, Canada 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

136,262,926 - Weight status Cancer 

Fan et al., 2013 
(767) 

Systematic 
review 

14 Longitudinal 
observational 

US, Canada, Sweden, UK, Italy, 
Netherlands 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

299,059 - Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Fang et al., 2018 
(768) 

Systematic 
review 

330 Longitudinal 
observational 

US, Europe, Norway, 
Singapore, Australia, UK, 
Republic of Korea, Africa, 
Sweden, Austria, Finland, 
Canada, Taiwan, Japan, 
Lithuania, France, Mexico, 
Asia, Denmark 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Fardet et al., 
2017 (769) 

Systematic 
review 

31 Longitudinal 
observational 

US, Italy, Netherlands, Japan, 
Taiwan, Australia, Canada, 
New Zealand, UK, Europe  

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported Family 
history of 
colorectal 
cancer 

Weight status Cancer 

Foong & Bolton, 
2017 (770) 

Systematic 
review 

43 Longitudinal 
observational 

Not reported All adults (18y+) 3,491,943 - Weight status Cancer 

Friedemann et 
al., 2012 (771) 

Systematic 
review 

63 RCTs, Cross-
sectional, 
longitudinal 
observational 

US, Italy, Denmark, Sweden, 
Cyprus, Israel, Belgium, Japan, 
Greece, Iceland, China (Hong 
Kong), Hungary, Republic of 
Korea, Norway, France, Spain, 
Germany, UK, Australia, 
Switzerland, Estonia, Canada, 
Portugal 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

49,220 - Weight status CVD, blood 
pressure 
indicators, 
blood 
glucose 
level, blood 
lipid profile 
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Galati et al., 
2022 (772) 

Systematic 
review 

23 Longitudinal 
observational 

UK, US, Thailand, Brazil, 
Canada, Mexico, Denmark, 
Sweden 

Infants (12 
months to <2y), 
children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

18,195 Acute 
lymphoblast
ic leukemia 
(ALL) or 
Acute 
myeloid 
leukemia 
(AML) 

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Galaviz et al., 
2018 (773) 

Systematic 
review 

77 RCTs, NRCTs US, New Zealand, Thailand, 
UK, Germany, Finland, Spain, 
Canada, Netherlands, 
Australia, Israel, Greece, 
Norway, Japan 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

34,512 - Weight loss T2DM 

Gallagher et al., 
2023 (774) 

Systematic 
review 

17 Longitudinal 
observational 

Finland, Iran, UK, Spain, 
France, Australia, Canada 

All children (2-
<18y), all adults 
(18y+) 

117,435 - Weight 
maintenance 

Mental 
health 

Gao et al., 2019 
(775) 

Systematic 
review 

28 Longitudinal 
observational 

Finland, US, China, Japan, 
Republic of Korea, Austria, 
Sweden, Canada, UK, 
Singapore, Norway, Lithuania, 
Europe 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

28,784,269 - Weight status Cancer 

Garcia & 
Mingyang, 2019 
(776) 

Systematic 
review 

15 Longitudinal 
observational 

Not reported All children (2-
<18y), all adults 
(18y+) 

>4.7 million - Weight status Cancer 

Godina-Flores 
et al., 2023 
(777) 

Systematic 
review 

16 Cross-sectional Mexico All children (2-
<18y) 

12 103 - Weight status Mental 
health 

Golabek et al., 
2014 (778) 

Systematic 
review 

23 Longitudinal 
observational 

Norway, Sweden, Austria, 
Australia, US, UK, 
Netherlands, Europe 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

3,153,185 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 
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Golabek et al., 
2016 (779) 

Systematic 
review 

20 Longitudinal 
observational 

Israel, US, Japan, Republic of 
Korea, UK, Sweden, Norway, 
Netherlands, Denmark, 
Europe 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
older adults 
(65y+), all adults 
(18y+) 

8,716,689 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Gonzalez-Castro 
et al., 2021 
(780) 

Systematic 
review 

27 Cross-sectional, 
longitudinal 
observational 

Mexico, US, Greece, Bahrain, 
Pakistan, United Arab 
Emirates, Sweden, India, 
Spain, Palestine, Canada, 
Bangladesh, Republic of 
Korea, Ethiopia, Saudi Arabia, 
Germany, Australia  

All adults (18y+) 48,466 T2DM Weight status Mental 
health 

Goodarzi et al., 
2022 (781) 

Systematic 
review 

7 Longitudinal 
observational 

US, UK, Republic of Korea Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

759,066 - Weight status Cancer 

Guo et al., 2016 
(782) 

Systematic 
review 

8 Longitudinal 
observational 

Denmark, Sweden, Norway, 
Republic of Korea 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
all adults (18y+) 

2,983,093 - Weight status CVD 

Gupta et al., 
2016 (783) 

Systematic 
review 

14 Longitudinal 
observational 

US, UK, Republic of Korea, 
China (Hong Kong), Asia-
Pacific, Netherlands, Scotland, 
Switzerland 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

3,008,137 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Gupta et al., 
2018 (784) 

Systematic 
review 

9 Longitudinal 
observational 

North America, Europe, Asia-
Pacific region 

All adults (18y+) 1,599,453 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 



DRAFT
 

Not for further distribution  Page 182 of 452 
 

Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Huang et al., 
2020 (785) 

Systematic 
review 

19 Longitudinal 
observational 

Iran, Republic of Korea, China, 
Israel, Japan 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

1,637,994 - Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Huang et al., 
2022 (786) 

Systematic 
review 

30 Longitudinal 
observational 

Iran, UK, Sweden, US, Canada, 
Germany, Denmark, Republic 
of Korea, Taiwan, Sweden 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

3,543,340 T2DM Weight loss CVD, 
mortality 
from any of 
the listed 
diseases 

Im et al., 2021 
(787) 

Systematic 
review 

61 Longitudinal 
observational 

Republic of Korea Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

837,897 - Weight status NAFLD 

Jaspan et al., 
2021 (788) 

Systematic 
review 

45 Longitudinal 
observational 

Japan, Canada, Netherlands, 
US, Iran, Australia, UK, Italy, 
Mexico, Taiwan, Republic of 
Korea, France, Egypt, Europe, 
Germany, Norway, Asia, 
Austria, Scotland, China 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

607,266 Colorectal 
cancer  

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Jayedi et al., 
2022 (789) 

Systematic 
review 

216 Longitudinal 
observational 

UK, Finland, Norway, 
Denmark, Sweden, Germany, 
Netherlands, Switzerland, 
France, Italy, Spain, US, 
Canada, South America, 
Australia, Africa, China, Japan, 
Republic of Korea, Taiwan, 
India, Bangladesh, Thailand, 
Singapore, Middle East 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

25,999,148 - Weight status T2DM 

Jenabi & 
Poorolajal, 2015 
(790) 

Systematic 
review 

40 Longitudinal 
observational 

US, Canada, UK, Norway, Italy, 
Europe, Sweden, Finland, 
Czech, Australia, Mexico, 
Netherlands, China 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

32,281,242 - Weight status Cancer 

Jokela & 
Laakasuo, 2023 
(791) 

Systematic 
review 

8 Mendelian 
randomisation 
studies 

Not reported All adults (18y+) 1,367,175 - Weight status Mental 
health 
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Kaczmarek et 
al., 2016 (792) 

Systematic 
review 

9 RCTs, Cross-
sectional, 
Interviews 

Australia, US, UK, Italy Adolescents (12y 
to <18y) 

987 - Weight status Health-
related 
quality-of-
life ratings 

Kakoly et al., 
2018 (793) 

Systematic 
review 

40 Cross-sectional, 
longitudinal 
observational 

Spain, Italy, US, Romania, 
India, Australia, Turkey, Czech 
Republic, Greece, Brazil, Chile, 
Denmark, China, Sweden, 
Austria, Taiwan, Iran, Poland, 
UK, Thailand, Norway 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
all adults (18y+) 

Not reported - Weight status T2DM, 
reproductiv
e health 

Kam et al., 2022 
(794) 

Systematic 
review 

104 Longitudinal 
observational 

Iran, Republic of Korea, Japan, 
India, China, China (Hong 
Kong), Taiwan, Sri Lanka, 
Singapore, Malaysia 

All adults (18y+) 2,247,754 NAFLD Weight status NAFLD 

Kane et al., 2019 
(795) 

Systematic 
review 

7 RCTs Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

18,598 - Weight loss CVD 

Keum et al., 
2015 (796) 

Systematic 
review 

46 Longitudinal 
observational 

Canada, Norway, Australia, 
US, Japan, Netherlands, 
Sweden, Europe, China 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

4,211,352 - Weight status Cancer 

Khadra et al., 
2019 (797) 

Systematic 
review 

11 Cross-sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

60,118 - Weight status T2DM 

Khoramdad et 
al., 2023 (798) 

Systematic 
review 

22 Longitudinal 
observational 

Iran Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

12,460 - Weight status Cancer 



DRAFT
 

Not for further distribution  Page 184 of 452 
 

Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Kim et al., 2021 
(799) 

Umbrella 
review of 
reviews 

39 Systematic 
reviews, meta-
analyses, 
mendelian 
randomisation 
studies 

US, Europe, Asia, Australia, 
New Zealand 

All adults (18y+) Not reported - Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Kodama et al., 
2014 (800) 

Systematic 
review 

15 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

647,786 - Weight status T2DM 

Kodama et al., 
2017 (801) 

Systematic 
review 

8 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

127,119 - Weight status T2DM 

Kokts-Porietis et 
al., 2021 (802) 

Systematic 
review 

46 Longitudinal 
observational 

Turkey, US, Italy, New Zealand, 
Brazil, Taiwan, Norway, UK, 
Germany, Republic of Korea, 
Belgium, France, Canada, 
Finland, Denmark, Japan, 
Australia 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

33,332 Endometrial 
cancer 
survivors 

Weight status Cancer 

Koutoukidis et 
al., 2015 (803) 

Systematic 
review 

8 RCTs, Cross-
sectional, 
longitudinal 
observational 

Not reported All adults (18y+) Not reported Endometrial 
cancer 
survivors 

Weight status Health-
related 
quality-of-
life ratings 

Koutoukidis et 
al., 2019 (804) 

Systematic 
review 

22 RCTs China, China (Hong Kong), 
Italy, US, Greece, Saudi Arabia, 
Iran, Australia, Singapore, 
Russia, UK, Israel 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

2,588 NAFLD Weight loss NAFLD 

Koutoukidis et 
al., 2021 (805) 

Systematic 
review 

43 RCTs, single-arm 
intervention trials 

UK, Singapore, India, US, 
Israel, China, Cuba, Saudi 
Arabia, Italy, Germany, 
Poland, Romania, Republic of 
Korea, Japan, China (Hong 
Kong), Mexico, Australia, 
Kuwait, Spain 

All adults (18y+) 2,809 NAFLD Weight loss NAFLD 
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Kramer et al., 
2013 (806) 

Systematic 
review 

8 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

61,386 - Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Kwon et al., 
2017 (807) 

Systematic 
review 

16 Cross-sectional, 
longitudinal 
observational 

US, Italy, Sweden, Ukraine, 
Denmark, Germany, 
Netherlands, Spain, Taiwan, 
UK, Japan, Iceland, Iran 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

445,125 T2DM Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Kyrgiou et al., 
2017 (808) 

Umbrella 
review of 
reviews 

49 Systematic 
reviews and meta-
analyses 

Not reported All adults (18y+) Not reported - Weight status Cancer 

Larsson & 
Burgess, 2021 
(809) 

Systematic 
review 

48 Mendelian 
randomisation 
studies 

Not reported All adults (18y+) Not reported - Weight status CVD, T2DM, 
cancer 

Lasikiewicz et 
al., 2014 (810) 

Systematic 
review 

36 RCTs, further 
details regarding 
study design other 
than RCTs not 
reported 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

Not reported - Weight loss Health-
related 
quality-of-
life ratings 

Lee et al., 2015 
(811) 

Systematic 
review 

16 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

58,917 Colorectal 
Cancer  

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Lei et al., 2021 
(812) 

Systematic 
review 

15 Longitudinal 
observational 

Australia, US, Netherlands, 
Sweden, Israel, Denmark, 
Canada 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

2,536,491 - Weight status Cancer 

Leoncini et al., 
2016 (813) 

Systematic 
review 

24 Cross-sectional, 
longitudinal 
observational 

US, Sweden, Europe, Croatia, 
Turkey, Italy, Netherlands, 
Finland, China, Republic of 
Korea, Greece 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

136,903 - Weight status Cancer 
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Li et al., 2012 
(814) 

Systematic 
review 

22 Cross-sectional China Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status T2DM 

Li et al., 2014 
(815) 

Systematic 
review 

10 Longitudinal 
observational 

Sweden, US, Republic of 
Korea, Japan, UK 

All adults (18y+) Not reported - Weight status Cancer 

Li et al., 2016 
(816) 

Systematic 
review 

29 Longitudinal 
observational 

Denmark, Sweden, US, Japan, 
Republic of Korea, Norway, 
International (unspecified), 
Austria, Mexico, Australia, 
Canada, Netherlands, Poland, 
Chile, China, Czech Republic, 
Hungary, UK, Pakistan 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

11,448,397 - Weight status Cancer 

Li et al., 2016 
(817) 

Systematic 
review 

15 Longitudinal 
observational 

Norway, Japan, Republic of 
Korea, Denmark, US, Sweden, 
UK, Hungary, Mexico, Chile, 
International (unspecified) 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Li et al., 2016 
(818) 

Systematic 
review 

21 RCTs, longitudinal 
observational 

Italy, Japan, China, Republic of 
Korea, Israel, US, Denmark 

All adults (18y+) 381,655 - Weight status NAFLD 

Li et al., 2017 
(819) 

Systematic 
review 

6 Longitudinal 
observational 

China, Japan Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

21,638 - Weight status Cancer 

Li et al., 2017 
(820) 

Systematic 
review 

26 Longitudinal 
observational 

US, Canada, Sweden, Finland, 
Norway, Austria, China, 
France, Tunisia, Italy, 
Denmark, Greece, Germany, 
Italy, Netherlands, Spain, UK  

All adults (18y+) 12,971 - Weight status Cancer 

Li et al., 2021 
(821) 

Systematic 
review 

12 Longitudinal 
observational 

US, Israel, Italy, Sweden, 
Switzerland, China 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

242,561 - Weight status Cancer 
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Lichtenauer et 
al., 2018 (822) 

Systematic 
review 

96 Cross-sectional, 
longitudinal 
observational 

Not reported Adolescents (12y 
to <18y), all 
children (2-<18y) 

994,595 - Weight status Blood 
pressure 
indicators, 
blood lipid 
profile 

Lim et al., 2013 
(823) 

Systematic 
review 

30 Cross-sectional, 
longitudinal 
observational 

Turkey, Brazil, Italy, Finland, 
Spain, China (Hong Kong), 
Germany, Greece, US, 
Sweden, Denmark, Republic 
of Korea, UK, India, Iran, Saudi 
Arabia 

Adolescents (12y 
to <18y), all adults 
(18y+) 

3,344 PCOS Weight status Reproductiv
e health 

Lin et al., 2020 
(824) 

Systematic 
review 

7 Longitudinal 
observational 

US, Republic of Korea, 
Sweden, Japan 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

12,542,390 - Weight status Cancer 

Liu et al., 2015 
(825) 

Systematic 
review 

26 Longitudinal 
observational 

China, Sweden, US, Europe, 
UK, Austria, Japan, 
Netherlands, France, 
Australia, Canada 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

34,817 - Weight status Cancer 

Liu et al., 2016 
(826) 

Systematic 
review 

14 Longitudinal 
observational 

US, Denmark, Sweden, 
Norway, Japan, Republic of 
Korea, Europe 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

10,530,142 - Weight status Cancer 

Liu et al., 2018 
(827) 

Systematic 
review 

24 Longitudinal 
observational 

Denmark, US, Canada, Israel, 
Norway, Sweden, Austria, 
Japan, Republic of Korea, UK, 
France, Germany, Greece, 
Italy, Netherlands, Spain 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
older adults 
(65y+), all adults 
(18y+) 

8,953,478 - Weight status Cancer 

Liu et al., 2021 
(828) 

Systematic 
review 

7 Longitudinal 
observational 

Not reported All adults (18y+) 2,349,834 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 
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Llewellyn et al., 
2016 (829) 

Systematic 
review 

26 Longitudinal 
observational 

Scotland, Australia, England, 
Wales, China, US, Denmark, 
India, Finland, Israel, UK, 
Norway 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight status CVD, T2DM, 
cancer 

Lotta et al., 2015 
(830) 

Systematic 
review 

14 Longitudinal 
observational 

US, Sweden, Iran, Republic of 
Korea, Italy, Australia, Spain, 
UK, Japan, Israel 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

140,845 - Weight status T2DM 

Lungu et al., 
2016 (831) 

Systematic 
review 

22 Longitudinal 
observational 

Europe, US, Canada, Australia Older adults 
(65y+) 

12,660 Primary 
unilateral 
total hip 
arthroplasty 
(THA) for hip 
osteoarthriti
s (OA) 

Weight status Musculoskel
etal 
conditions 

Ma et al., 2013 
(832) 

Systematic 
review 

43 Longitudinal 
observational 

UK, Singapore, Japan, Israel, 
Netherlands, US, Australia, 
Sweden, Finland, Austria, 
Republic of Korea, Norway, 
Canada 

All adults (18y+) 8,115,653 - Weight status Cancer 

Ma et al., 2015 
(833) 

Systematic 
review 

32 Longitudinal 
observational 

Not reported Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y), 
young and 
middle-aged 
adults (18-<65y), 
older adults 
(65y+), all adults 
(18y+) 

12,620,676 - Weight status Cancer 

Majumder et al., 
2016 (834) 

Systematic 
review 

13 Longitudinal 
observational 

US, UK, Asia All adults (18y+) 6,869,474 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 
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Mandic et al., 
2023 (835) 

Umbrella 
review of 
reviews 

18 Systematic 
reviews, meta-
analyses 

Not reported All adults (18y+) Not reported - Weight status Cancer 

Mann et al., 
2019 (836) 

Systematic 
review 

21 RCTs US, Italy, China, Turkey, Iran, 
Poland, Canada 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

1,307 NAFLD Weight loss, 
Weight status 

NAFLD 

McPhee et al., 
2019 (837) 

Systematic 
review 

19 Cross-sectional, 
longitudinal 
observational 

UK, US, France, Canada, 
Australia, Ireland, 
Netherlands, Republic of 
Korea 

All adults (18y+) Not reported Cerebral 
palsy 

Weight status CVD 

Merlotti et al., 
2014 (838) 

Systematic 
review 

18 RCTs, NRCTs Not reported All adults (18y+) 43,669 - Weight loss T2DM 

Merlotti et al., 
2014 (839) 

Systematic 
review 

71 RCTs, NRCTs Not reported All adults (18y+) 490,813 - Weight loss, 
Weight status 

T2DM 

Milone et al., 
2016 (840) 

Systematic 
review 

8 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

589 Infertility Weight loss Reproductiv
e health 

Mirzababaei et 
al., 2019 (841) 

Systematic 
review 

21 Longitudinal 
observational 

US, Canada, Sweden, Iran, 
Australia, UK, Denmark, 
China, Israel, Republic of 
Korea, Greece, Norway, Spain 

All adults (18y+) 778,401 - Weight status CVD 

Moghaddasifar 
et al., 2016 
(842) 

Systematic 
review 

23 Cross-sectional Iran Children (2y to 
<12y), all children 
(2-<18y), young 
and middle-aged 
adults (18-<65y), 
all adults (18y+) 

25,865 - Weight status NAFLD 

Mohammadian 
Khonsari et al., 
2023 (843) 

Systematic 
review 

42 Longitudinal 
observational 

Denmark, Sweden, Norway, 
UK, Finland, Israel, US, 
Australia 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight status Cancer 
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Mongraw-
Chaffin et al., 
2015 (844) 

Systematic 
review 

32 Longitudinal 
observational 

US, Norway, Netherlands, 
Denmark, UK, Fiji, Finland, 
Japan, Sweden, Germany, 
Scotland, Iceland, Spain, 
Australia 

Adolescents (12y 
to <18y), all adults 
(18y+) 

1,219,187 - Weight status CVD 

Moran et al., 
2013 (845) 

Systematic 
review 

5 RCTs, NRCTs US, Australia All adults (18y+) 137 PCOS Weight loss Reproductiv
e health 

Namazi et al., 
2019 (846) 

Systematic 
review 

12 Longitudinal 
observational 

UK, US, Sweden, Denmark, 
Australia, Sweden, Iran, 
Malaysia, Brazil, Uruguay 

All adults (18y+) 245,722 - Weight status Cancer 

Namiranian et 
al., 2014 (847) 

Systematic 
review 

30 Longitudinal 
observational 

Kuwait, Lebanon, Libya, 
Morocco, Oman, Pakistan, 
Qatar, Syria, Sudan, Somalia, 
Saudi Arabia, Tunisia, United 
Arab Emirates, Yemen, Iran, 
Iraq, Bahrain, Israel, 
Afghanistan, Palestine, 
Jordan, Djibouti, Egypt 

All adults (18y+) 44,909 - Weight status Cancer 

Natamba et al., 
2019 (848) 

Systematic 
review 

33 Cross-sectional, 
longitudinal 
observational 

South Africa, Nigeria, 
Tanzania, Ethiopia, 
Democratic Republic of 
Congo, Cameroon, Djibouti, 
Ghana, Rwanda, Kenya, 
Uganda, Zimbabwe 

All adults (18y+) 31,821 - Weight status T2DM, 
reproductiv
e health 

Noubiap et al., 
2017 (849) 

Systematic 
review 

51 Cross-sectional, 
longitudinal 
observational 

Algeria, Angola, Congo, Côte 
D'Ivore, Democratic Republic 
of Congo, Egypt, Morocco, 
Nigeria, Senegal, Seychelles, 
South Africa, Tunisia, Uganda 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

54,196 - Weight status Blood 
pressure 
indicators 

Nucci et al., 
2021 (850) 

Systematic 
review 

106 Cross-sectional, 
longitudinal 
observational 

Canada, China, Czech 
Republic, Norway, Germany, 
Greece, Ireland, Netherlands, 
Romania, Russia, Sweden, UK, 
US, France, Spain, Australia, 
Poland, North America, Italy 

All adults (18y+) 16,497,140 - Weight status Cancer 
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Opio et al., 2020 
(851) 

Systematic 
review 

23 Longitudinal 
observational 

Australia, Sweden, US, Italy, 
UK, Netherlands, Denmark, 
Iran, Republic of Korea, 
Canada, France, Germany, 
Greece, Norway, Spain, China, 
Israel 

All adults (18y+) 4,492,723 - Weight status CVD 

O'Sullivan et al., 
2022 (852) 

Systematic 
review 

20 Cross-sectional, 
longitudinal 
observational 

US, Israel, Italy, Switzerland, 
Denmark 

Young and middle-
aged adults (18-
<65y) 

47,692 - Weight status Cancer 

Pack et al., 2014 
(853) 

Systematic 
review 

14 Longitudinal 
observational 

US, Europe, Republic of Korea All adults (18y+) 35,335 Coronary 
artery 
disease 
(CAD) 

Weight loss CVD 

Pang et al., 2015 
(854) 

Systematic 
review 

20 Cross-sectional, 
longitudinal 
observational 

Israel, Republic of Korea, 
Taiwan, Japan, India, Sri 
Lanka, China, Germany, US, 
Iran, Malaysia 

Older adults 
(65y+), all adults 
(18y+) 

45,757 - Weight status NAFLD 

Panunzi et al., 
2021 (855) 

Systematic 
review 

30 RCTs Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

2,356 NASH Weight loss NAFLD 

Papavasileiou et 
al., 2023 (856) 

Systematic 
review 

30 Cross-sectional, 
longitudinal 
observational, 
mendelian 
randomisation 
studies 

Not reported All adults (18y+) 155,209,641 - Weight status Cancer 

Parekh et al., 
2012 (857) 

Systematic 
review 

47 RCTs, longitudinal 
observational 

US, Austria, Norway, Canada, 
France, Australia, China, Italy, 
Republic of Korea, Sweden, 
Denmark, UK, Netherlands 

All adults (18y+) 146,466 Breast 
Cancer 

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 
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Park et al., 2012 
(858) 

Systematic 
review 

39 Longitudinal 
observational 

Scotland, UK, US, Finland, 
Sweden, Netherlands, Israel 

Infants (12 
months to <2y), 
children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y), 
all adults (18y+) 

2,279,007 - Weight status CVD, T2DM 

Paulis et al., 
2014 (859) 

Systematic 
review 

40 Cross-sectional, 
longitudinal 
observational 

US, Belgium, Australia, 
Sweden, Brazil, Canada, New 
Zealand, Denmark, 
Netherlands, Greece, Israel, 
Iran, Norway, Italy, Finland, 
France, China 

Infants (12 
months to <2y), all 
children (2-<18y) 

1,109,290 - Weight status Musculoskel
etal 
conditions 

Peiris et al., 
2021 (860) 

Systematic 
review 

56 Cross-sectional, 
longitudinal 
observational 

Japan, Egypt, India, Australia, 
Brazil, Nigeria, Finland, US, 
Netherlands, Mexico, 
Sweden, Greece, Slovenia, UK, 
Norway, Republic of Korea, 
Turkey, China 

All adults (18y+) Not reported - Weight status Musculoskel
etal 
conditions 

Peterson et al., 
2012 (861) 

Systematic 
review 

37 Longitudinal 
observational, 
meta-analysis, 
pooled analysis 

Australia, Europe, France, 
China, Japan, Asia-Pacific, US, 
New Caledonia  

All adults (18y+) Not reported - Weight status Cancer 

Pierobon & 
Frankenfeld, 
2013 (862) 

Systematic 
review 

11 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

184,262 - Weight status Cancer 

Poorolajal & 
Jenabi, 2016 
(863) 

Systematic 
review 

9 Cross-sectional, 
longitudinal 
observational 

UK, Italy, US, Mexico, Czech, 
Thailand, Australia 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
older adults 
(65y+), all adults 
(18y+) 

128,233 - Weight status Cancer 
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Poorolajal et al., 
2014 (864) 

Systematic 
review 

19 Longitudinal 
observational 

US, France, Australia, Norway, 
Japan, Europe, Netherland, 
Sweden 

All adults (18y+) 29,334,184 - Weight status Cancer 

Poorolajal et al., 
2021 (865) 

Systematic 
review 

197 Longitudinal 
observational 

US, UK, Norway, Iran, 
Denmark, Australia, Europe, 
Sweden, Norway, Austria, 
Italy, Israel, Singapore, 
Canada, Taiwan, France, 
China, Columbia, Japan, 
Thailand, Republic of Korea, 
Brazil, Turkey, Netherlands, 
Finland, Iceland, Vietnam 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

19,413,702 - Weight status Cancer 

Pourghazi et al., 
2023 (866) 

Systematic 
review 

7 Longitudinal 
observational 

Sweden, US, Australia, 
Finland, Denmark 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y), 
young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

498,980 - Weight status Reproductiv
e health 

Pozzobon et al., 
2018 (867) 

Systematic 
review 

62 Longitudinal 
observational 

Australia, Canada, China, 
Denmark, England, Finland, 
France, Germany, Italy, Japan, 
Netherlands, Norway, 
Scotland, Republic of Korea, 
Spain, Switzerland, UK, US 

All adults (18y+) Not reported Knee or Hip 
OA 

Weight status Musculoskel
etal 
conditions 

Psaltopoulou et 
al., 2019 (868) 

Systematic 
review 

44 Longitudinal 
observational 

US, Europe, Asia, Australia All adults (18y+) Not reported - Weight status Cancer 

Qin et al., 2013 
(869) 

Systematic 
review 

11 Longitudinal 
observational 

Norway, Austria, Sweden, US, 
Republic of Korea, UK 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

14,689,202 - Weight status Cancer 
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Riaz et al., 2018 
(870) 

Systematic 
review 

7 Mendelian 
randomisation 
studies 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

881,692 - Weight status CVD, T2DM 

Ricci et al., 2015 
(871) 

Systematic 
review 

22 RCTs, longitudinal 
observational 

Switzerland, US, Italy, Greece, 
Spain, Luxembourg, Chile, 
Australia, Brazil, Netherlands, 
India, France 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

4,160 - Weight loss T2DM 

Rittenberg et al., 
2011 (872) 

Systematic 
review 

33 Cross-sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

47,967 - Weight status Reproductiv
e health 

Robsahm et al., 
2013 (873) 

Systematic 
review 

30 Longitudinal 
observational 

US, Japan, Sweden, Australia, 
Canada 

All adults (18y+) 3,832,855 - Weight status Cancer 

Romero et al., 
2017 (874) 

Systematic 
review 

13 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

15,906 - Weight status Musculoskel
etal 
conditions 

Rui et al., 2012 
(875) 

Systematic 
review 

8 Longitudinal 
observational 

Japan, Austria, Republic of 
Korea, Taiwan, US, France, 
Sweden 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

1,779,471 - Weight status Cancer 

Sadeghi et al., 
2018 (876) 

Systematic 
review 

17 Longitudinal 
observational 

UK, US, Norway, Israel, 
Republic of Korea, Iceland, 
Ukraine, New Zealand 

All adults (18y+) 10,201,632 - Weight status Cancer 

Safaei et al., 
2021 (877) 

Systematic 
review 

110 Cross-sectional, 
longitudinal 
observational 

Not reported All adults (18y+) Not reported - Weight status CVD, T2DM 
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Salas-Huetos et 
al., 2021 (878) 

Systematic 
review 

60 Cross-sectional, 
longitudinal 
observational 

Argentina, Australia, Austria, 
Brazil, China, Czech Republic, 
Denmark, Egypt, Estonia, 
Finland, France, Georgia, 
Germany, Hungary, Iceland, 
India, Iran, Italy, Netherlands, 
New Zealand, Nigeria, 
Norway, Pakistan, Saudi 
Arabia, Sweden, Taiwan, 
Tunisia, Turkey, UK, US 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
all adults (18y+) 

87,406 - Weight status Reproductiv
e health 

Sanders et al., 
2015 (879) 

Systematic 
review 

47 Cross-sectional, 
longitudinal 
observational 

Australia Infants (12 
months to <2y), 
children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight status NAFLD, 
mental 
health, 
health-
related 
quality-of-
life ratings, 
blood 
pressure 
indicators, 
blood 
glucose 
level, blood 
lipid profile 

Saunders et al., 
2010 (880) 

Systematic 
review 

13 Longitudinal 
observational 

US, Taiwan, Republic of Korea, 
Japan, Sweden, UK, Austria, 
Denmark, Canada, Italy 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

>7million - Weight status Cancer 

Schmid et al., 
2015 (881) 

Systematic 
review 

21 Longitudinal 
observational 

US, UK, Norway, Israel, 
Republic of Korea, Austria, 
Europe, Sweden, Iceland, 
French Polynesia, New 
Caledonia, Japan, China, Italy, 
Switzerland, Greece, Germany 

All adults (18y+) 12,622,525 - Weight status Cancer 
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Seo et al., 2017 
(882) 

Systematic 
review 

23 Longitudinal 
observational 

US, Brazil, Finland, UK, 
Germany, Japan, France 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

259,200 - Weight status T2DM 

Sergentanis et 
al., 2013 (883) 

Systematic 
review 

21 Longitudinal 
observational 

Australia, Canada, US, Italy, 
Greece, Denmark, Sweden, 
UK, Norway, Austria 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

6,379,473 - Weight status Cancer 

Sergentanis et 
al., 2015 (884) 

Systematic 
review 

22 Longitudinal 
observational 

Sweden, US, Puerto Rico, 
Columbia, Republic of Korea, 
UK, Australia, Asia, New 
Zealand, Canada, Europe 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

10,156,370 - Weight status Cancer 

Sermondade et 
al., 2013 (885) 

Systematic 
review 

21 Cross-sectional, 
longitudinal 
observational 

Australia, Saudi Arabia, China, 
Brazil, Argentina, US, 
Denmark, Hungary, Iceland, 
Italy, Netherlands, UK, 
Slovenia, France 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

13,077 - Weight status Reproductiv
e health 

Shalimar et al., 
2022 (886) 

Systematic 
review 

50 Cross-sectional, 
longitudinal 
observational 

India All children (2-
<18y) 

26,484 - Weight status NAFLD 

Shanmugalinga
m et al., 2014 
(887) 

Umbrella 
review of 
reviews 

32 Meta-analyses Norway, US, UK, Saudi Arabia, 
Thailand, Spain, Mexico, 
Turkey 

All adults (18y+) Not reported - Weight status Cancer 

Sharma et al., 
2019 (888) 

Systematic 
review 

52 Cross-sectional, 
longitudinal 
observational 

Iran, US, Brazil, Italy, Israel, 
Taiwan, Mexico, China, 
Jordan, Portugal, Greece, 
Croatia, Turkey, India, 
Thailand, Germany, Austria, 
United Arab Emirates, 
Australia 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

1,553,683 - Weight status NAFLD, 
blood 
pressure 
indicators, 
blood 
glucose 
level, blood 
lipid profile 
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Shi et al., 2021 
(889) 

Umbrella 
review of 
reviews 

31 Systematic 
reviews 

Europe, Asia, North America Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Si et al., 2015 
(890) 

Systematic 
review 

28 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

20,988 Primary 
total knee 
arthroplasty 
(TKA) 

Weight status Musculoskel
etal 
conditions 

Singh et al., 
2013 (891) 

Systematic 
review 

40 Cross-sectional, 
longitudinal 
observational 

Japan, Republic of Korea, 
Taiwan, Poland, Ireland, 
China, US, Australia 

All adults (18y+) 324,319 - Weight status Cancer 

Sohn et al., 2021 
(892) 

Systematic 
review 

28 Longitudinal 
observational 

US, UK, Japan, Austria, 
Taiwan, Scotland, China, 
Europe, Sweden, Republic of 
Korea, France 

All adults (18y+) 8,135,906 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Soltani et al., 
2021 (893) 

Systematic 
review 

13 Longitudinal 
observational 

US, Sweden, China, Japan, UK, 
Republic of Korea, 
Netherlands 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

3,345,031 T2DM   Weight status T2DM, 
cancer 

Sommer & Twig, 
2018 (894) 

Systematic 
review 

85 Longitudinal 
observational 

Not reported Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight status CVD, T2DM, 
mortality 
from any of 
the listed 
diseases 

Sookoian & 
Pirola, 2018 
(895) 

Systematic 
review 

8 Cross-sectional, 
longitudinal 
observational 

Turkey, India, Italy, Japan, 
China (Hong Kong), Greece, 
Argentina 

All adults (18y+) 2,702 NAFLD Weight status NAFLD 

Sun et al., 2015 
(896) 

Systematic 
review 

15 Longitudinal 
observational 

Sweden, US, Japan, Norway, 
Austria, UK, Republic of Korea, 
Finland 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

14,201,500 - Weight status Cancer 



DRAFT
 

Not for further distribution  Page 198 of 452 
 

Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Sun et al., 2020 
(897) 

Systematic 
review 

22 Longitudinal 
observational 

China, US, Japan, Turkey, 
Australia 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

11,182 PCOS Weight status Reproductiv
e health 

Sutaria et al., 
2019 (898) 

Systematic 
review 

22 Cross-sectional, 
longitudinal 
observational 

US, Finland, England, 
Australia, Scotland, Norway, 
Iran, Netherlands, Taiwan 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

143,603 - Weight status Mental 
health 

Tajik et al., 2019 
(899) 

Systematic 
review 

19 Longitudinal 
observational 

US, Sweden, Iran, Republic of 
Korea, Taiwan, Italy, Australia, 
Spain, Japan, Israel, UK, China 

All adults (18y+) 199,403 - Weight status T2DM 

Tan et al., 2015 
(900) 

Systematic 
review 

20 Longitudinal 
observational 

Mexico, Bolivia, Australia, 
Canada, Netherlands, Poland, 
Chile, Czech Republic, China, 
UK, Hungary, Pakistan, 
Denmark, Sweden, US, 
Norway, Japan, Republic of 
Korea 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

44,604 - Weight status Cancer 

Tanaka et al., 
2012 (901) 

Systematic 
review 

12 Longitudinal 
observational 

Japan All adults (18y+) Not reported - Weight status Cancer 

Tian et al., 2020 
(902) 

Systematic 
review 

25 Longitudinal 
observational 

Japan, Republic of Korea, US, 
UK, Australia, Sweden, 
Austria, Norway, Netherlands, 
Israel, Canada 

All adults (18y+) 11,970,722 - Weight status Cancer 

Turati et al., 
2013 (903) 

Systematic 
review 

22 Longitudinal 
observational 

US, China, Sweden, UK, 
Germany, Taiwan, Ireland, 
Canada, Australia, 
Netherlands 

All adults (18y+) Not reported - Weight status Cancer 

Tzelves et al., 
2021 (904) 

Systematic 
review 

27 Longitudinal 
observational 

Australia, US, Canada, Europe, 
East Asia 

All adults (18y+) 49,647,098 - Weight status Cancer 

Tzenios et al., 
2022 (905) 

Systematic 
review 

23 Longitudinal 
observational 

US, Sweden, Germany, UK, 
Republic of Korea, Denmark, 
Italy, Australia, Netherlands, 
Norway 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

2,702,312 - Weight status Cancer 
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Ul-Haq et al., 
2013 (906) 

Systematic 
review 

8 Cross-sectional US, Australia, Germany, 
Canada, Sweden, England 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

43,086 - Weight status Health-
related 
quality-of-
life ratings 

van Tilburg & 
Rathsach 
Andersen, 2022 
(907) 

Systematic 
review 

12 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported TKA Weight status Musculoskel
etal 
conditions 

Vingeliene et al., 
2017 (908) 

Systematic 
review 

57 Longitudinal 
observational 

US, China, Colombia, Puerto 
Rico, UK, Japan, Republic of 
Korea, Norway, Netherlands, 
Sweden 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

Not reported - Weight status Cancer 

Vitaloni et al., 
2019 (909) 

Systematic 
review 

62 RCTs, Cross-
sectional, 
longitudinal 
observational 

Turkey, Australia, US, Republic 
of Korea, Japan, Israel, Brazil, 
Finland, Germany, Spain, Italy, 
Venezuela, China, UK, France 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

24,706 Knee OA Weight status Health-
related 
quality-of-
life ratings 

Wallin & 
Larsson, 2011 
(910) 

Systematic 
review 

19 Longitudinal 
observational 

US, Australia, Republic of 
Korea, Norway, Sweden, UK, 
Netherlands, Finland, Japan 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

7,154,881 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Wang et al., 
2015 (911) 

Systematic 
review 

89 Longitudinal 
observational 

Not reported All adults (18y+) 1,300,794 CAD Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Wang et al., 
2016 (912) 

Systematic 
review 

195 Longitudinal 
observational 

Europe, Australia, North 
America, Asia-Pacific 

All adults (18y+) 406,377,291 - Weight status Cancer 

Wang et al., 
2020 (913) 

Systematic 
review 

11 RCTs, longitudinal 
observational 

China, Europe, Japan, US, 
Spain  

Older adults 
(65y+), all adults 
(18y+) 

54,685 Atrial 
fibrillation 

Weight status CVD, 
mortality 
from any of 
the listed 
diseases 
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Wang et al., 
2021 (914) 

Systematic 
review 

15 Cross-sectional, 
longitudinal 
observational 

Spain, Argentina, Sweden, 
Norway, Greenland, Egypt, 
Italy, Russia, South Africa, 
Brazil, China, Denmark, US, 
Estonia 

All adults (18y+) 6,362 - Weight status Reproductiv
e health 

Wise et al., 2016 
(915) 

Systematic 
review 

9 Longitudinal 
observational 

Sweden, US, Japan, Italy, 
China 

All adults (18y+) 6,207 - Weight status Cancer 

Wu et al., 2018 
(916) 

Systematic 
review 

15 Longitudinal 
observational 

Chile, Greece, Mexico, US, 
Brazil, India, China, UK, 
Poland, Serbia, Australia, 
Republic of Korea 

All adults (18y+) 5,164 - Weight status NAFLD 

Wu et al., 2020 
(917) 

Systematic 
review 

167 Cross-sectional, 
longitudinal 
observational 

China Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

1,486,635 - Weight status NAFLD 

Xia et al., 2014 
(918) 

Systematic 
review 

25 Longitudinal 
observational 

Netherlands, US, Sweden, 
Norway, Denmark, China, 
France, Republic of Korea, 
North America, Japan 

All adults (18y+) 1,155,110 - Weight status Cancer 

Xue et al., 2021 
(919) 

Systematic 
review 

31 Longitudinal 
observational 

US, Australia, Finland, Ireland, 
Scotland, Spain, China, UK, 
Sweeden 

All adults (18y+) 669,560 - Weight status CVD 

Yan et al., 2014 
(920) 

Systematic 
review 

8 Longitudinal 
observational 

US, Brazil, Republic of Korea, 
Spain 

All adults (18y+) 1,274 T2DM Weight loss T2DM 

Yan et al., 2023 
(921) 

Systematic 
review 

69 Longitudinal 
observational 

Not reported All adults (18y+) >30 million  Primary 
Liver Cancer 

Weight status Cancer 

Yang et al., 2011 
(922) 

Systematic 
review 

10 Longitudinal 
observational 

US, Australia, China, Denmark, 
Germany, Sweden 

All adults (18y+) 4,614 Epithelial 
Ovarian 
Cancer 

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Yang et al., 2020 
(923) 

Systematic 
review 

37 Longitudinal 
observational 

Republic of Korea, Sweden, 
China, US, Europe, France, 
Japan, UK, Australia, Denmark 

Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

12,892,304 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 
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Yang et al., 2022 
(924) 

Systematic 
review 

16 Longitudinal 
observational 

UK, US, Turkey, Canada, 
Belgium, China 

All adults (18y+), 
pregnant women 

11,314 PCOS Weight status Reproductiv
e health 

Yang et al., 2023 
(925) 

Systematic 
review 

20 Longitudinal 
observational 

UK, Japan, Republic of Korea, 
Italy, Switzerland, Taiwan, US 

All adults (18y+) 3,088,440 - Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Yeh et al., 2019 
(926) 

Systematic 
review 

43 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), older 
adults (65y+), all 
adults (18y+) 

4,822,205 - Weight status CVD 

Youssef et al., 
2021 (927) 

Systematic 
review 

31 Longitudinal 
observational 

China, Republic of Korea, US, 
Israel, Italy, Germany, Europe, 
France, Japan, Norway 

All adults (18y+) 24,489,477 - Weight status Cancer 

Yu et al., 2022 
(928) 

Systematic 
review 

84 Longitudinal 
observational 

Australia, Sweden, 
Bangladesh, US, China, 
Singapore, Republic of Korea, 
Canada, German, Japan, 
Spain, Iran, Denmark, Finland, 
Thailand, Netherlands, 
Norway, Israel, India, UK 

All adults (18y+) 2,690,000 - Weight status T2DM 

Yu et al., 2023 
(929) 

Systematic 
review 

94 Longitudinal 
observational 

Australia, Sweden, 
Bangladesh, Norway, US, 
China, Singapore, Republic of 
Korea, France, Germany, 
Japan, Spain, Iran, Finland, 
Denmark, Thailand, UK, 
Canada, India 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

3,400,000 - Weight status T2DM 

Yuan et al., 2022 
(930) 

Systematic 
review 

89 Longitudinal 
observational 

Not reported All adults (18y+) 1,984,552 - Weight status CVD 
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Zahedi et al., 
2020 (931) 

Systematic 
review 

80 Cross-sectional, 
international 
reports, cancer 
registry 

Jordan, Qatar, Morocco, 
Pakistan, Egypt, Iran, Tunisia, 
Lebanon, Oman, Kuwait, 
Libya, Saudi Arabia, United 
Arab Emirates, Bahrain, 
Yemen, Azerbaijan, Iraq, 
Afghanistan, Sudan, Djibouti, 
Somalia, Syria 

All adults (18y+) 1,283,152,555 - Weight status Cancer 

Zhang et al., 
2014 (932) 

Systematic 
review 

18 Longitudinal 
observational 

Sweden, UK, US, Canada, 
Netherlands, China, Japan, 
Puerto Rice, Italy 

All adults (18y+) 1,506,881 - Weight status Cancer 

Zhang et al., 
2021 (933) 

Systematic 
review 

84 Longitudinal 
observational 

UK, US, Sweden, Japan, Israel, 
Norway, Australia, New 
Zealand, China, Europe, 
Austria, Republic of Korea, 
Iceland, Finland, Denmark, 
Singapore, Netherlands, 
Scotland 

Adolescents (12y 
to <18y), young 
and middle-aged 
adults (18-<65y), 
all adults (18y+) 

52,348,827 - Weight status Cancer 

Zhang et al., 
2023 (934) 

Systematic 
review 

17 Longitudinal 
observational 

China, Japan, Republic of 
Korea, Norway, Iran, US 

Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

8,269,123 - Weight loss, 
Weight 
maintenance, 
Weight status 

CVD, T2DM 

Zhang et al., 
2023 (935) 

Systematic 
review 

61 Cross-sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18-
<65y), all adults 
(18y+) 

Not reported - Weight status Cancer 

Zhao et al., 2017 
(936) 

Systematic 
review 

14 Longitudinal 
observational 

Denmark, Sweden, Germany, 
Netherlands, UK, France, Italy, 
Spain, Greece, China, Austria, 
Sweden, Republic of Korea 

All adults (18y+) 12,642 - Weight status Cancer 

Zhao et al., 2021 
(937) 

Systematic 
review 

21 Longitudinal 
observational 

US, Poland, Italy, UK, Sweden, 
Ukraine, Singapore, China, 
Republic of Korea 

All adults (18y+) 1,394,075 T2DM Weight status CVD, 
mortality 
from any of 
the listed 
diseases 

Zheng et al., 
2016 (938) 

Systematic 
review 

22 Longitudinal 
observational 

Asia, Europe, North America All adults (18y+) 584,799 - Weight status CVD 
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Author, Year Review type No. of studies/ 
reviews included 

Individual study 
designs 

Countries or regions of 
studies in included reviews 

Populations of 
interest 

No. of 
individual 
participants 

Reported 
pre-existing 
conditions 

Intervention(s) Outcome(s) 

Zhong et al., 
2016 (939) 

Systematic 
review 

37 Longitudinal 
observational 

US, Sweden, Switzerland, 
Republic of Korea, Asia-
Pacific, Europe, Netherlands, 
Australia, Sweden, Austria, 
Germany, France, Belgium, 
Asia, Saudi Arabia, Denmark 

All adults (18y+) 2,738,000 Prostate 
cancer  

Weight status Cancer, 
mortality 
from any of 
the listed 
diseases 

Zou et al., 2022 
(940) 

Systematic 
review 

31 Cross-sectional, 
longitudinal 
observational 

India, China, Israel, Iran, 
Taiwan, Turkey, Republic of 
Korea, Japan, China (Hong 
Kong) 

Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

Not reported - Weight status NAFLD 

CAD, Coronary artery disease; CVD, Cardiovascular disease; NAFLD, Non-alcoholic fatty liver disease; NRCTs, Non-randomised control trials; OA, Osteoarthritis; PAD, Peripheral artery disease; 
PCOS; Polycystic ovary syndrome; RCTs, Randomised control trials; T2DM, Type 2 diabetes mellitus; THA, Total hip arthroplasty; and TKA, Total knee arthroplasty. 
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The number of reviews identified, stratified by population, interventions (randomised controlled trials 
reporting on weight loss or weight maintenance, or prospective cohort studies reporting on weight 
status), and disease outcomes is presented in Table B5. 
 
Of n=226 included reviews (715-940), n=18 reported on findings from randomised controlled trials 
that explored disease outcomes associated with weight loss in people living with overweight or 
obesity. A further three reviews reported on randomised controlled trials aimed at examining disease 
outcomes resultant of weight maintenance in people living with overweight or obesity. Lastly, the vast 
majority (n=214) of included reviews examined differences in weight status (overweight or obesity 
versus healthy weight) and associations with disease outcomes of interest (noting that study numbers 
do not add to n=226 as there was overlap within reviews). 
 
Most reviews of randomised controlled trials aimed at reducing weight were in young and middle-
aged adults experiencing overweight or obesity (n=17). Reported disease outcomes included (in order 
of frequency) incidence of cardiovascular disease, Type 2 diabetes mellitus, cancer, NAFLD, 
reproductive health, mortality, and health-related quality-of-life ratings. No reviews reported on 
results from randomised controlled trials that focussed on older adults. Two reviews of weight-loss 
RCTs in adolescents (aged 12 to <18y) living with overweight or obesity reported on NAFLD, blood 
pressure indicators, or blood lipid profile. No reviews of randomised controlled trials were identified 
in children aged 2 to <12y. 
 
Very few reviews (n=3) examined disease outcomes associated with weight maintenance in children 
(2 to <18y) or young and middle-aged adults (18 to <65y). The disease outcomes described in these 
reviews included cardiovascular disease, Type 2 diabetes mellitus, and mental health. 
 
Reviews examining disease outcomes associated with weight status (overweight or obesity versus 
healthy weight) included cohort studies of the following populations (in order of frequency): young 
and middle-aged adults (n=105), older adults (≥65y; n=72 reviews), all adults (≥18y, i.e. the review 
reported findings pooling young and middle-aged adults, and older adults together; n=80 reviews), 
adolescents (n=19), children (n=16), and all children/ adolescents (2 to <18y, i.e. the review reported 
pooled analyses for children and adolescents together; n=2 reviews). Reviews of prospective cohort 
studies reported on most, if not all, disease outcomes of interest in each population age group (see 
Table B5 for further details). 
 
Only one review reported on studies involving people with disability, and no reviews reported on 
studies that focussed on other subgroup populations of interest (i.e. Aboriginal and Torres Strait 
Islander people, culturally and linguistically diverse Australians, people with a mental health condition, 
or people with an eating disorder). 
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Table B5: Number of systematic reviews by intervention type and disease outcome in prospective cohort studies* 

Population 

Blood 
pressure 
indicators 

Blood 
lipid 
profile 

Cardiovascular 
disease 

Blood 
glucose 
level 

Type 2 
diabetes 
mellitus 

Non-alcoholic 
fatty liver 
disease 

Musculo 
skeletal 
conditions 

Cancer Mortality Mental 
health 

Health-related 
quality of life 
ratings 

Reproductive 
health 

Weight loss interventions (n=18 reviews)             
All children (2 to <18y)† - - - - - - - - - - - - 
Children (2 to <12y) - - - - - - - - - - - - 
Adolescents (12 to <18y) 1 1 - - - 1 - - - - - - 
All adults (≥18y) - - 1 - 3 1 - - - - - 1 
Young and middle-aged adults (18 to <65y)‡ - - 3 - 3 2 - - 1 - 1 1 
Older adults (≥65y) - - - - - - - - - - - - 
Aboriginal and Torres Strait Islander people - - - - - - - - - - - - 
Culturally and linguistically diverse Australians - - - - - - - - - - - - 
People with disability - - - - - - - - - - - - 
People with a mental health condition - - - - - - - - - - - - 
People with an eating disorder - - - - - - - - - - - - 
Weight maintenance interventions (n=3 
reviews) 

            

All children (2 to <18y)† - - - - - - - - - 1 - - 
Children (2 to <12y) - - - - - - - - - - - - 
Adolescents (12 to <18y) - - - - - - - - - - - - 
All adults (≥18y)‡ - - - - - - - - - - - - 
Young and middle-aged adults (18 to <65y) - - 1 - 1 - - - - - - - 
Older adults (≥65y) - - - - - - - - - - - - 
Aboriginal and Torres Strait Islander people - - - - - - - - - - - - 
Culturally and linguistically diverse Australians - - - - - - - - - - - - 
People with disability - - - - - - - - - - - - 
People with a mental health condition - - - - - - - - - - - - 
People with an eating disorder - - - - - - - - - - - - 
Weight status as reported in prospective 
cohort studies (n=214 reviews) 

            

All children (2 to <18y)† - - 3 - 2 2 1 3 - 1 - 1 
Children (2 to <12y) 5 3 1 3 1 4 - 2 2 2 1 - 
Adolescents (12 to <18y) 7 5 1 3 1 4 - 2 4 2 2 - 
All adults (≥18y)‡ - - 11 - 5 5 2 51 10 3 1 1 
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Population 

Blood 
pressure 
indicators 

Blood 
lipid 
profile 

Cardiovascular 
disease 

Blood 
glucose 
level 

Type 2 
diabetes 
mellitus 

Non-alcoholic 
fatty liver 
disease 

Musculo 
skeletal 
conditions 

Cancer Mortality Mental 
health 

Health-related 
quality of life 
ratings 

Reproductive 
health 

Young and middle-aged adults (18 to <65y) - - 13 - 16 3 3 61 15 - 2 6 
Older adults (≥65y) - - 9 - 7 - 4 50 14 - 1 - 
Aboriginal and Torres Strait Islander people - - - - - - - - - - - - 
Culturally and linguistically diverse Australians - - - - - - - - - - - - 
People with disability - - 1 - - - - - - - - - 
People with a mental health condition - - - - - - - - - - - - 
People with an eating disorder - - - - - - - - - - - - 

* One review may have reported on multiple populations, interventions, and outcomes; also, only statistically significant findings were extracted from included studies, 
therefore number of studies may not add up to n=226. 
† Participants not stratified by children (2 to <12y) and adolescents (12 to <18y) 
‡ Participants not stratified by young and middle-aged adults (18 to <65y) and older adults (≥65y) 
- No studies were identified. 
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Children and Adolescents (5 to <18y) 
Reviews of prospective cohort studies and randomised controlled trials showed overweight and 
obesity were associated with elevated disease biomarkers of blood pressure, blood glucose, and blood 
lipid profile, and non-alcoholic fatty liver disease; and poorer psychological outcomes (e.g. low self-
esteem, increased depression, and poorer health-related quality of life) among children and 
adolescents. Having overweight or obesity during these early life stages also increased risk of 
morbidity and mortality in adulthood from a range of diseases including poorer reproductive health, 
cardiovascular disease, Type 2 diabetes mellitus, musculoskeletal conditions (e.g. pain, injuries, 
fractures), and cancer. Further details are presented below. 
 

Blood pressure indicators 

Prevalence of prehypertension (888), hypertension, and elevated blood pressure (753, 771, 822, 849, 
879, 888) were significantly higher in children and adolescents with overweight or obesity, compared 
to those with a healthy weight. A systematic review of behavioural interventions aimed at treating 
overweight or obesity in children (5 to <12y) and adolescents (12 to <18y) demonstrated a reduction 
in mean BMI-SDS significantly improved systolic blood pressure (764). Reviews of longitudinal cohort 
studies demonstrated that experiencing overweight or obesity during childhood and adolescence was 
associated with an increased adulthood risk of developing hypertension (829, 894). 
 

Blood lipid profile 

Prevalence of dyslipidaemia was greater in children and adolescents living with obesity when 
compared to those with a healthy weight. Blood triglyceride concentrations, low-density lipoprotein 
cholesterol, and total cholesterol were all shown to be higher in children with overweight or obesity 
than those in children with a healthy weight; conversely, high-density lipoprotein cholesterol was 
lower in children living with overweight or obesity (771, 822, 879, 888). Adolescents living with 
overweight or obesity who took part in weight loss randomised controlled trials had increased high-
density lipoprotein cholesterol after the intervention (764). 
 

Cardiovascular disease 

Reviews of longitudinal cohort studies showed that childhood and adolescent overweight or obesity 
was associated with an increased adulthood risk of morbidity (829, 858) and mortality (858, 894) from 
coronary heart disease. Men who had experienced overweight during adolescence also had higher 
mortality from coronary heart disease and stroke in adulthood (894). 
 

Blood glucose level 

Elevated fasting plasma glucose was more prevalent among children and adolescents experiencing 
overweight or obesity compared to those with healthy weight (771, 879, 888). When compared with 
children and adolescents of a healthy weight, insulin and insulin resistance levels were significantly 
greater among children and adolescents with obesity (771, 879). 
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Type 2 diabetes mellitus 

Reviews of longitudinal cohort studies demonstrated that experiencing overweight or obesity during 
childhood and adolescence was associated with an increased adulthood risk of developing Type 2 
diabetes mellitus (829, 858, 894). 
 

Non-alcoholic fatty liver disease 

Reviews of prospective cohort studies increased biomarker indicators of non-alcoholic fatty liver 
disease (879) and risk of developing non-alcoholic fatty liver disease (723, 886, 888, 940) were 
prevalent among children and adolescents living with overweight or obesity. A systematic review 
examining randomised controlled trials that employed behavioural, nutrition, or pharmacological 
treatments for paediatric NAFLD in children and adolescents demonstrated that weight loss resulted 
in decreased biomarker indicators of non-alcoholic fatty liver disease (836). 
 

Musculoskeletal conditions 

Reviews of observational cohort studies that tracked incidence of poor health from childhood to 
adulthood demonstrated that children and adolescents with overweight were more likely to 
experience musculoskeletal pain, lower back pain, injuries, and fractures in adulthood when compared 
to those of a healthy weight (859). 
 

Cancer 

Reviews of observational cohort studies demonstrated that experiencing overweight or obesity during 
childhood and adolescence increased the risk of developing endometrial (736), and ovarian (736, 756) 
cancer during adulthood among women; and colorectal cancer (776) as an adult (men and women); 
with childhood obesity also associated with higher cancer mortality overall in adulthood (843). 
 

Mental health 

Reviews of observational studies showed that overweight and obesity in childhood and adolescence 
was associated with a greater risk of experiencing poorer psychological outcomes, including low self-
esteem (879) and depression (777, 879) when compared to children and adolescents with a healthy 
weight. Reviews of observational cohort studies that tracked incidence of poor health from childhood 
to adulthood showed that children and adolescents experiencing obesity, particularly girls, had a 
significantly greater risk of developing depression, ongoing into adulthood, than children and 
adolescents with a healthy weight (898). Similarly, increasing weight gain from childhood to adulthood 
was associated with a higher risk of depression, especially in women (774). 
 

Health-related quality of life ratings 

Reviews of observational studies showed that living with overweight or obesity increased the risk of 
poorer health-related quality of life among children and adolescents (879). The risk of experiencing 
poorer health-related quality of life was also greater in adolescents with polycystic ovarian syndrome 
who were living with overweight or obesity compared with healthy-weight adolescents (792). 
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Reproductive health 

Overweight and obesity during childhood and adolescence increased the risk of infertility in adulthood 
(866). Observational studies demonstrated that having obesity during adolescence was associated 
with having fewer children, nulliparity, and childlessness in adulthood (866). Childhood obesity led to 
greater risk of reproductive issues, such as menstrual/ovulatory problems and fertility problems in 
adult women, while men who had increased BMI during pre-puberty were more likely to have fewer 
sex-hormone binding globulin proteins (which can indirectly reduce fertility) than those who had 
healthy body weight during childhood (866). 
 

Young and middle-aged adults (18 to <65y) 
Reviews of prospective cohort studies showed that young and middle-aged adults experiencing 
overweight or obesity were more likely to have greater risk of morbidity and mortality from a range 
of diseases later in life than healthy weight young and middle-aged adults, including greater risk of 
depression, musculoskeletal conditions, poorer reproductive health, greater risk of non-alcoholic fatty 
liver disease, cardiovascular disease, and a range of cancers. Reviews of randomised controlled trials 
in young and middle-aged adults living with overweight or obesity reported that weight loss resulted 
in lower disease risk factors (blood pressure indicators, liver biomarkers) and improved health-related 
quality of life ratings, reproductive health, and lower risk of non-alcoholic fatty liver disease, Type 2 
diabetes mellitus, and cardiovascular disease mortality. 
 

Cardiovascular disease 

Cardiovascular disease risk was elevated in young and middle-aged adults living with overweight or 
obesity, when compared to those of a healthy weight (767, 785, 799, 806, 841, 851, 877, 919, 926, 
934, 937, 938). Cardiovascular disease mortality increased with increasing weight (732, 807, 911, 937). 
Reviews of cohort studies demonstrated that young to middle-aged adults living with overweight or 
obesity had an increased risk of stroke (782, 930), including ischemic stroke (782), and haemorrhagic 
stroke (782). Risk was also elevated for coronary artery disease (844, 870). 
 
Women surviving breast cancer who experienced obesity had an elevated risk of mortality from 
cardiovascular disease or ‘other’ causes, compared to healthy weight survivors (744). Reviews 
reporting on prospective cohort and case-control studies also showed that women with peripheral 
artery disease and overweight or obesity had increased risk of coronary heart disease and mortality 
from cardiovascular disease when compared to healthy weight adults (751). 
 
Reviews of randomised controlled trials aimed at reducing weight in young and middle-aged adults 
living with overweight or obesity demonstrated that with weight loss, participants’ risk of mortality 
from cardiovascular disease decreased (786, 795, 853, 934). 
 

Blood glucose level 

A review of behaviour-based randomised controlled trial interventions aimed at Type 2 diabetes 
mellitus prevention showed that weight loss in young and middle-aged adults with overweight or 
obesity was associated with a reduction in fasting blood glucose levels (773). 
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Type 2 diabetes mellitus 

Incidence of Type 2 diabetes mellitus was greater in young and middle-aged adults living with 
overweight or obesity compared to those with a healthy body weight, as demonstrated in reviews of 
cohort studies (717, 722, 729, 733, 734, 750, 789, 793, 800, 801, 809, 814, 830, 870, 877, 899, 928, 
929). 
Reviews of randomised controlled trials demonstrated that weight loss in young and middle-aged 
adults (aged 18-<65y) living with overweight or obesity led to lower risk of Type 2 diabetes mellitus 
(773, 838, 839, 871, 920, 934). 
 

Non-alcoholic fatty liver disease 

Prevalence of non-alcoholic fatty liver disease increased with increasing body weight (787, 794, 854, 
895, 916, 917). 
Reviews of randomised controlled trials showed that weight loss in young and middle-aged adults 
(aged 18-<65y) living with overweight or obesity resulted in a reduction in non-alcoholic fatty liver 
disease, including presence of non-alcoholic steatohepatitis (804, 805, 855). Weight-loss interventions 
employing behavioural, pharmacological, or surgical treatments resulted in lowering of liver 
biomarkers, and improved liver activity score (804). 
 

Musculoskeletal conditions 

Observational studies demonstrated that young and middle-aged adults living with overweight or 
obesity experienced a greater incidence of lower back and knee pain compared to adults with a 
healthy weight (860). Young to middle-aged adults living with overweight or obesity had increased risk 
of musculoskeletal pain, disability, and complications post hip/knee arthroplasty versus their healthy-
weight counterparts (867). 
 

Cancer 

When compared to healthy weight adults, those living with overweight and/or obesity had increased 
risk of morbidity and/or mortality from a range of cancers, including brain (749, 768), thyroid (749, 
833, 861, 876, 881, 912, 927), and blood cancers such as; lympho-haematopoietic (716) and diffuse 
large B-cell lymphoma (742, 868), multiple myeloma (749, 808, 868, 910), Hodgkin and non-Hodgkin 
lymphoma (749, 868), and leukemia (758, 820) (obesity only (741)). 
 
Gastrointestinal system cancer risk was also increased among young and middle-aged adults living 
with overweight or obesity, including oesophageal adenocarcinoma (743, 749, 758, 768, 808, 809, 
850, 891, 902, 903, 908, 912), gastroesophageal (761, 887), gastric (728, 745, 749, 903, 912), and 
stomach (809) cancers; and liver (748, 749, 784, 808, 809, 828, 875, 880, 887, 892, 901, 912, 921, 923, 
925), gallbladder (749, 758, 808, 809, 816, 826, 900), bile duct (815), pancreatic (726, 758, 808, 809, 
813, 832, 887, 912), small intestinal (813), and colorectal (715, 746, 749, 755, 758-760, 768, 769, 781, 
788, 796, 802, 808, 811, 812, 821, 832, 835, 852, 873, 887, 912, 933, 935) cancers. Overweight or 
obesity were also associated with greater risk of urinary cancers (kidney (719, 749, 758, 768, 779, 796, 
808, 809, 827, 856, 887, 889, 912), and bladder (749, 809, 856, 869, 889, 896, 904, 936)). 
 
In all adults (young and middle-aged adults, and older adults combined) risk of malignant melanoma 
(758) cancers, and total cancer risk was associated with increasing adiposity (893). Increased BMI in 



DRAFT
 

Not for further distribution  Page 211 of 452 
 

adulthood (≥18y) was protective against lung cancer (762, 768, 783), and pre-menopausal breast 
cancer (747, 768). In contrast, when waist circumference was used to indicate overweight or obesity, 
a positive association was found for increased central adiposity and lung cancer risk in adults (775). 
Having increased body weight (in young and middle-age and older adulthood combined) was also 
predictive of brain and central nervous system tumours, gliomas, and meningiomas (884). 
 
Longitudinal observational studies demonstrated increased risk of morbidity or mortality from gender-
specific cancers among women and men living with overweight or obesity. When compared to women 
with healthy weight, women living with overweight or obesity were more likely to develop ovarian 
cancer (727, 749, 770, 864, 887, 922) (premenopausal (765, 825, 912) or postmenopausal (796) 
ovarian cancer diagnosis). Women with overweight or obesity at the time of their ovarian cancer 
diagnosis had poorer survivability than women of a healthy body weight (730). Risk of other 
gynaecological cancers also increased, including endometrial (749, 758, 760, 766, 768, 790, 796, 808, 
915, 932), uterine (809), and cervical cancers (749) (weak association with obesity (863)), as well as 
breast cancer (718, 721, 724, 754, 758, 760, 796, 798, 819, 846, 847, 857, 862, 863, 887, 893, 912, 
918, 931). There was a greater risk of total and breast cancer mortality among adult women with 
overweight or obesity who were breast cancer survivors compared to healthy weight survivors (744). 
While some reviews showed that men were at greater risk of prostate-cancer related morbidity or 
mortality with increasing BMI (739, 889, 905), the relationship between BMI and prostate cancer 
incidence in men was less clear when stage of cancer was examined; there was a decreased risk for 
developing localized prostate cancer as BMI increased (757, 768), while risk increased for 
development of advanced prostate cancer (757, 856, 887, 939) and prostate cancer mortality (778). 
 

Mental health 

Young to middle-aged adults living with overweight or obesity had a greater risk of depression or 
symptoms of depression (780). Observational studies demonstrated poorer mental health in young 
and middle-aged adults experiencing overweight or obesity when compared to those with a healthy 
weight; e.g. physical and mental quality of life (803, 906), or depression (725, 791), including 
significant increases in depressive symptoms in patients living with obesity and Type 2 diabetes 
mellitus (780). 
 

Health-related quality of life ratings 

Health-related quality of life improved in young and middle-aged adults who lost weight when taking 
part in randomised controlled trials aimed at weight reduction (810). 
 

Reproductive health 

Longitudinal studies demonstrated that women experiencing overweight or obesity had a higher risk 
of miscarriage and lower rate of pregnancy and live birth post-IVF treatment compared to healthy 
weight women (872). Women who had polycystic ovary syndrome and a higher BMI experienced a 
higher rate of spontaneous abortion than those with a healthy body weight (897). Young and middle-
aged men with overweight or obesity had increased risk of infertility when compared with men of a 
healthy body weight (737, 738, 878, 885, 914). 
 
Reviews of randomised controlled trials in young women living with overweight or obesity and 
diagnosed polycystic ovarian syndrome had improved reproductive outcomes including menstrual 
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regularity and ovulation with weight loss (845). Similarly, weight loss after bariatric surgery treatment 
resulted in increased pregnancy rates in women (840). 
 

Older adults (≥65y) 
Reviews of observational cohort studies illustrated that older adults (aged ≥65y) experiencing 
overweight or obesity had increased morbidity and premature mortality when compared to healthy-
weight older adults. Details are described below. No reviews of weight management randomised 
controlled trials in older adults living with overweight or obesity were identified in this review. 
 

Cardiovascular disease 

The risk of cardiovascular events was associated with obesity in older adults with peripheral artery 
disease (752). Older adults with rheumatoid arthritis and obesity had a higher risk of cardiovascular 
morbidity compared to those with healthy weight status (731). 
 
Conversely, among older adults who had atrial fibrillation, excess body weight was associated with 
protection against all-cause mortality (having obesity provided even greater protection) when 
compared with healthy body weight (913). Overweight or obesity (as indicated by BMI) in older adults 
who had atrial fibrillation was also associated with reduced risk of cardiovascular mortality when 
compared with older adults of a healthy BMI (913). 
 

Type 2 diabetes mellitus 

Overweight and obesity were associated with increased Type 2 diabetes mellitus incidence risk in older 
adults (797, 882). 
 

Musculoskeletal conditions 

Observational studies examining joint arthroplasty in older adults showed that those who underwent 
total hip arthroplasty who had a higher BMI had increased risk of musculoskeletal pain, complications 
and poor function pre- and post-surgery when compared with healthy weight adults (831, 874). Older 
adults with obesity undergoing total knee arthroplasty similarly experienced a higher risk of surgery 
revision, infection, and poorer knee function score post-surgery than their healthy-weight 
counterparts (890, 907). Observational studies also showed older adults living with overweight or 
obesity and knee osteoarthritis experienced lower health-related quality of life than healthy weight 
older adults with knee osteoarthritis (909). 
 

Cancer 

A review of prospective cohort studies found a higher risk of breast cancer in postmenopausal older 
women with overweight or obesity compared to healthy-weight older women (747).  
 

People with disability 
Only one systematic review was identified in people with disability, specifically cerebral palsy. No 
other reviews of people with other disabilities were identified. The review of cross-sectional and 
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cohort studies in adults with cerebral palsy showed that having overweight or obesity was the most 
commonly cited cardiovascular disease risk factor (837). 
 

Other subgroup populations 
No reviews were identified that examined other subgroup populations of interest (i.e. Aboriginal and 
Torres Strait Islander people, people from culturally and linguistically diverse backgrounds, people 
with a mental health condition, or people with an eating disorder).  
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Scoping review 2 – What are the lived experiences of 

individuals with overweight or obesity receiving weight 

management treatment? 
The aim of this scoping review was to identify the lived experience of people living with overweight or 
obesity as they underwent weight management treatment. Review methods are described below. 
Findings informed the person-centred focus of the Guidelines and were utilised in the ‘desirable’ and 
‘undesirable’ effects sections of the Evidence-to-Decision frameworks. The results presented here are 
a summary of the findings extracted for these Evidence-to-Decision framework sections. 
 

Methods 
The PICOT (‘Population, Intervention, Comparator, Outcome, Time’) framework for scoping review 2 
is presented in Table B6. 
 
Table B6: Scoping review 2 PICOT framework 

PICOT Category Details 
Population • People living with overweight or obesity 
Interventions/Exposures The following methods of weight management: 

• Non-pharmacological management (nutrition, physical activity, 
sedentary behaviour, psychological, family-centred 
interventions/exposures, sleep) 

• Pharmacological interventions for weight management (on- and off-
label) 

• Bariatric surgery management 
Comparators Degree of weight loss or weight maintenance: 

• Percentage relative change in body weight 
• Change in BMI or BMI z-score/ BMI for age centiles 
• Change in waist circumference 
• Weight gain 
• No treatment 

Outcomes Qualitative outcomes: 
• Qualitative views 
• Descriptive experiences 

Quantitative outcomes: 
• Health-related quality of life 
• Mental health indicators 

Time: intervention length 
and follow-up duration 

Systematic reviews that have any length of intervention/exposure and any 
length of follow up 

Study 
/publication type 

Systematic or scoping reviews including qualitative and/or quantitative 
(including mixed-method) study types. 
Systematic reviews published in peer-reviewed journals, excluding 
conference abstracts, editorials, and letters to the editor. 

Publication date range Start date from database inception 
Databases searched • Ovid MEDLINE (all years) 

• APA PsycINFO via EBSCOHost (all years) 
• CINAHL Complete via EBSCOHost (all years) 
• Cochrane Library (all years) 
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Notes * Weight management includes weight maintenance as well as weight loss, 
including mapping against growth charts, as defined by the authors of each 
publication, and cross-checked by the authors of the current review. 

 

Search terms 

Search terms used in scoping review 2 are presented in Table B7 (only the Ovid MEDLINE version is 
presented for simplicity). If a MeSH heading used in the Ovid MEDLINE search could not be substituted 
with an equivalent term in another database, that heading was dropped from the search for that 
database. 
 
Table B7: Scoping review 2 Ovid MEDLINE search terms 

Search 
number 

Search terms 

1 exp obesity/ 
2 (obes* or overweight* or over weight*).ab,ti. 
3 Body Mass Index/ 
4 Weight Loss/ 
5 exp Obesity Management/ 
6 (obesity adj4 management).ab,ti. 
7 Body Weight Maintenance/ 
8 (weight management or weight control or weight maintenance).ab,ti. 
9 Pediatric Obesity/ 

10 
((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR 
obese)).ab,ti. 

11 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 or 10 
12 meta-analysis.pt. 
13 systematic review.pt. 
14 (scoping adj4 (review or study)).ab,ti. 
15 12 OR 13 OR 14 
16 Qualitative Research/ 

17 
(theme* or perspective* or qualitative or interview* or phenomeno* or 
experience* or view or views or focus group*).ab,ti. 

18 ((mixed or multi*) adj5 method*).ab,ti. 
19 exp mental disorders/ 
20 (depress* or anxiety or eating disorders or suicide).ab,ti 
21 Quality of life/ 
22 (“quality of life” or “life quality” or HRQoL or HRQL or QoL).ab,ti. 
23 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 
24 11 AND 15 AND 23 
25 Date limit: All years 

 

Inclusion criteria 

Publication types 

Publications were included if: 
• overweight or obesity was a topic for study reviews, including qualitative and/or quantitative 

(including mixed-method) study types; 
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• studies reported in English or a language other than English (note, only studies in English were 
identified, therefore translation was not required); and 

• full-text papers published in peer-reviewed publications. 
 

Types of participants 

• Studies involving participants aged 2 years and older with any degree of overweight or obesity 
were considered for inclusion. 

 

Types of outcome measures 

Articles were eligible for inclusion if they: 
• were systematic or scoping reviews where overweight and obesity was the topic under study, 

and published in peer-reviewed journals; 
• included qualitative and/or quantitative (including mixed-methods) study types; 
• involved participants aged 2 years and older with any degree of overweight or obesity; 
• were reviews of studies that examined participants’ qualitative views and/or descriptive 

experiences (e.g., experiences of weight stigma, or weight bias); and/or 
• were reviews of studies that included a measure of health-related quality of life or any validated 

measure of depression and anxiety, eating disorders, or suicide.  

Due to the special health needs of pregnant and postpartum women, these results were not included 
in this analysis. 
 

Exclusion criteria 

Publication types 

Types of studies that were excluded were: 
• study protocols; 
• conference abstracts; 
• editorials; and 
• letters to the Editor. 

Types of participants 

Studies with participants living with overweight or obesity due to a specific genetic condition, e.g., 
Prader Willi Syndrome; or animals were excluded. 
 

Study selection  

The search was conducted on 13 September 2023. Database searches were exported to Covidence for 
screening by title and abstract then by full text. This process was conducted independently and in 
duplicate by two reviewers. A summary of the search yield is presented in Table B8. 
 
Table B8: Scoping review 2 literature yield 

Database Yield (n)  
Ovid MEDLINE 2,664  
APA PsycINFO via EBSCOHost 67  
CINAHL Complete via EBSCOHost 1,648  
Cochrane Library 140  
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  Duplicates removed (n) 
Before duplicates removed 4,519  
After duplicates removed in EndNote  3,641 878 
After duplicates removed in Covidence 3,618 23 

  Excluded (n) 
Title/abstract screening 3,618 3,405 

Full-text screening 214 65 
Exclusion reasons: 

- 24 Ineligible outcome 
- 14 Ineligible population 
- 11 Ineligible publication type 
- 7 Ineligible study design 
- 5 Ineligible intervention 
- 2 Full text unavailable for review 
- 2 Ineligible comparator 

Included full texts 149  
 

Data extraction and synthesis 

Data extraction was conducted using REDCap® software (EDC software, USA). This included: 
publication details, study population characteristics (sample size, age, and sex of participants), 
intervention or exposure types (nutrition, physical activity, sedentary behaviour, psychological, family-
centred, sleep, pharmacological, or bariatric surgery), study type, and study outcomes (qualitative 
views or descriptive experiences of participants’ lived experience during weight management 
treatment; or validated health-related quality of life measures, or mental health indicators) reporting 
the lived experiences of people living with overweight or obesity. 
 
Narrative results data (i.e., qualitative views or descriptive experiences of participants’ lived 
experience during weight management treatment) were exported from REDCap® software into Excel 
spreadsheets and checked for transcription errors. Data were divided by age into two subgroups: 
adults (includes those aged ≥18y); and children (aged 2 to <12y) and adolescents (aged 12 to <18y) 
combined. Leximancer Desktop 5.0 (Leximancer Pty Ltd, Brisbane) was used for qualitative analysis to 
examine the textual content and visually display the analysed information. Leximancer algorithms 
used word frequency and co-occurrence counts of concepts; i.e. terms that were used consistently 
with a more common term were grouped as term classifiers in the program thesaurus and were 
referred to as concepts. Concept maps showed frequently used concepts graphically through heat-
mapping (using different colours) to indicate level of importance (i.e., the most important themes 
were shown in red, less important themes in blue). The strength of relationships between concepts 
was graphically represented by proximity (the closer a mapped theme to another, the stronger the 
relationship). Overlapping concept bubbles indicated complex interconnectivity between those 
themes. A Topic Guide was also generated to assist efficient review and analysis of narrative data 
(941). Leximancer has been shown to have stability, reproducibility, and correlative validity (942). No 
additional manual thematic analyses of this data were performed. 
 
Initial experimental concept maps were generated using the Leximancer default program settings 
(941), and several settings were adjusted iteratively to optimise and refine analysis, resulting in the 
final analysis settings. The ‘Number of Sentences’ analysed per block was increased from the 
automatic setting (two) to ten to reflect the nature of the results extracted (e.g. paragraphs, lengthy 
quotations). The ‘Total Number of Concepts’ field was set to 100 for the children/adolescent analysis 
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due to the relatively small data pool for that population. The Leximancer Concept seeds were 
screened, and related words closely located within a theme bubble were merged (e.g. singular and 
plural words; such as ‘barrier’ and ‘barriers’, ‘family’ and ‘families’). To prevent distortion of concept 
maps due to inclusion of irrelevant themes or concepts, terms related to individual study methodology 
(e.g., ‘control’, ‘intervention’, ‘months’, ‘participants’, ‘patients’) were removed, along with words 
unrelated to publication aims (e.g., ‘certain’, ‘due’, ‘having’). ‘User Defined Concept Seeds’ were 
created to assist clustering of concepts. Concept maps were generated using settings of 100% for 
visible concepts. Theme sizes were set at 50% for each population group to clarify concepts within 
themes. Selection of a larger theme size resulted in the concept map visually depicting fewer themes 
encompassing a broader group of concepts. Theme size (and associated extracted text) was selected 
to best represent the data. Leximancer-generated text extracts relating to each theme was reviewed 
in conjunction with the Leximancer Topic Guide to support analysis. 
 

Results 
The PRISMA flow diagram for scoping review 2 is shown in Figure B2. A summary of the results is 
presented in Table B9. Of the n=3618 abstracts identified, n=214 full texts were screened, resulting in 
n=149 included publications. 
 

Summary of findings 

Publications that met inclusion criteria were 136 systematic reviews (943-1078), 10 scoping reviews 
(1079-1088) and 3 umbrella reviews (1089-1091). Forty-seven studies included a meta-analysis (952, 
956-959, 962, 963, 965, 971-973, 975, 977, 978, 987, 993-996, 999, 1008-1010, 1013-1015, 1020, 
1026, 1030, 1033, 1041, 1048, 1049, 1051-1054, 1059, 1061, 1063, 1066, 1067, 1070, 1073, 1075, 
1077, 1078) and 16 were narrative reviews (946, 966, 976, 981, 986, 988, 998, 1003, 1006, 1016-1018, 
1024, 1027, 1032, 1046). 
 
Age groups examined in included publications were children and adolescents (2 to <18y, n=44), young 
and middle-aged adults (18 to <65y, n=108 publications), older adults (≥65y, n=26 publications), or all 
adults (>18y, n=125 publications), and people with mental health conditions (n=1). No reviews were 
identified that examined the lived experiences of population subgroups of interest, including 
Aboriginal and Torres Strait Islander people, culturally and linguistically diverse Australians, people 
with disability, or people with an eating disorder. 
 
Most reviews reported multimodal interventions (n=86, 54.4%). As such they included combinations 
of nutrition, physical activity, sedentary behaviour, psychological, family-centred, sleep, 
pharmacological, or surgical interventions. Reviews exploring the experiences of surgical patients 
were most common single mode of intervention (n=47, 29.7%). 
 
Qualitative data included perspectives and lived experiences, health-related quality of life or mental 
health indicators, as well as quantitative validated measures of health-related quality of life, mental 
health indicators, and eating disorders. 
 
A total of 346 narrative results were extracted from 59 reviews of people with overweight or obesity 
undergoing weight loss or management interventions, and synthesised in the Leximancer analysis. 
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These included 79 results for children and adolescents, and 267 results for adults. Results were 
analysed separately for children and adolescents (combined), and all adults (including older adults).  
Quantitative data were extracted from 36 systematic reviews and meta-analyses. Validated measures 
of health-related quality of life, depression, and eating disorders only were examined in children and 
adolescents. In adults, anxiety, depression, suicide, health-related quality of life, and eating disorders 
was identified. 

 
Figure B2: Scoping review 2 PRISMA flow diagram 
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Table B9: Summary of characteristics of reviews included in scoping review 2 
The following abbreviations are used in the table below: ‘NRCT’, non-randomised controlled trials; and ‘RCT’, randomised controlled trials.  
Author, Year Review 

type 
No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Ajie & 
Chapman-
Novakofski, 
2014 (943) 

Systematic 15 Randomised 
controlled trials 
(RCTs), quasi-
experimental 

Not reported Adolescents (12y to 
<18y) 

7183 Nutrition Mental health  

Alberga et al., 
2019 (1079) 

Scoping  21 Qualitative US, UK, Canada, 
Sweden, Germany, 
Australia, New Zealand 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

24972 No structured 
intervention 

Qualitative views,  
descriptive 
experiences 

Al-Khudairy et 
al., 2017 (944) 

Systematic  44 RCTs Not reported Adolescents (12y to 
<18y) 

4718 Nutrition, physical 
activity, 
psychological 

Mental health 

Anand et al., 
2023 (945) 

Systematic  26 Qualitative East Asia, Middle East, 
South Asia, Southeast 
Asia 

Young and middle-
aged adults (18 to 
<65y) 

1072 No structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Ananthakumar 
et al., 2020 
(946) 

Systematic 21 Qualitative North America, Europe, 
Australia, New Zealand 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

466 No structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Andersen et 
al., 2015 (947) 

Systematic 7 Cross-sectional Sweden, Netherlands, 
Finland, US, Norway 

Young and middle-
aged adults (18 to 
<65y) 

1113 Surgical Health-related 
quality of life 

Ansari & 
Serjeant, 2023 
(948) 

Systematic 9 Qualitative US, Sweden, Portugal, 
Denmark, UK, Taiwan, 
Turkey 

Young and middle-
aged adults (18 to 
<65y) 

154 Surgical Qualitative views, 
descriptive 
experiences 

Arai et al., 
2015 (949) 

Systematic 4 RCTs Australia, UK Children (2y to 
<12y) 

Not 
reported 

Nutrition, physical 
activity, family-
centred 

Qualitative views 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Asiah et al., 
2023 (950) 

Systematic 15 RCTs, cross-
sectional 

Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

1161 Physical activity Health-related 
quality of life, 
mental health  

Athanasiadis et 
al., 2021 (951) 

Systematic 32 Cross-sectional, 
longitudinal 
observational, 
case studies 

US, Spain, Europe, Asia, 
Africa 

All adults (18y+) 13263 Surgical Mental health 

Avenell et al., 
2018 (952) 

Systematic 33 RCTs, 
longitudinal 
observational, 
qualitative 

US, UK, Norway, Spain, 
Canada, Australia, 
Mexico 

Young and middle-
aged adults (18 to 
<65y) 

644 Nutrition, physical 
activity, 
pharmacological 

Qualitative views, 
descriptive 
experiences, 
health-related 
quality of life, 
mental health 

Baillot et al., 
2015 (954) 

Systematic 56 RCTs, cross-
sectional, 
longitudinal 
observational 

US, Italy, Sweden, 
Australia, Norway, 
Brazil, Italy, Switzerland 

Young and middle-
aged adults (18 to 
<65y) 

10844 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Baillot et al., 
2017 (1080) 

Scoping 24 Cross-sectional, 
longitudinal 
observational, 
qualitative 

US, UK, Norway, 
Denmark, Canada, 
Brazil, Saudia Arabia, 
Sweden, Finland, 
Austria, Portugal 

All adults (18y+) 2380 Surgical Qualitative views, 
descriptive 
experiences 

Baillot et al., 
2021 (953) 

Systematic 27 Cross-sectional, 
qualitative 

Australia, US, UK, 
Ireland, France, 
Denmark, Finland, 
Norway, Sweden, Italy 

Young and middle-
aged adults (18 to 
<65y) 

70922 Physical activity Qualitative views 

Bennett et al., 
2022 (955) 

Systematic 29 Cross-sectional, 
longitudinal 
observational 

Not reported Adolescents (12y to 
<18y), young and 

Not 
reported 

Surgical Qualitative views, 
descriptive 
experiences 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

middle-aged adults 
(18 to <65y) 

Black et al., 
2013 (956) 

Systematic 23 RCTs, cross-
sectional, 
longitudinal 
observational 

Not reported Children (2y to 
<12y), adolescents 
(12y to <18y) 

637 Surgical Health-related 
quality of life  

Blaine & 
Rodman, 2007 
(957) 

Systematic 32 Not reported Not reported All adults (18y+) 853 Psychological, 
pharmacological, 
surgical 

Mental health, 
eating disorders 

Blaine et al., 
2007 (958) 

Systematic 117 Not reported Not reported All adults (18y+) 5715 Psychological, 
pharmacological, 
surgical 

Mental health  

Buckell et al., 
2021 (959) 

Systematic 5 RCTs US, UK Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

8881 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life  

Cantor et al., 
2022 (960) 

Systematic 7 RCTs US, Australia, New 
Zealand 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

51636 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Cao et al., 2022 
(961) 

Systematic 19 RCTs US, Australia, Iran, 
Germany, Spain, UK, 
Netherlands 

Adolescents (12y to 
<18y), young and 
middle-aged adults 
(18 to <65y), older 
adults (65y+) 

3408 Nutrition, 
psychological, 
pharmacological 

Mental health  

Carraca et al., 
2021 (962) 

Systematic 36 RCTs, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y) 

3536 Nutrition, physical 
activity 

Health-related 
quality of life, 
mental health 



DRAFT
 

Page 237 of 452 
 

Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Castaneda et 
al., 2019 (963) 

Systematic 32 RCTs, cross-
sectional, case 
studies 

Australia, Belgium, 
Brazil, Canada, 
Denmark, Italy, 
Netherlands, Sweden, 
Switzerland, US 

Young and middle-
aged adults (18 to 
<65y) 

148643 Surgical Mental health 

Cheroutre et 
al., 2020 (964) 

Systematic 11 Cross-sectional, 
longitudinal 
observational 

US, Canada, Spain, 
Norway 

Young and middle-
aged adults (18 to 
<65y) 

818 Nutrition, 
psychological, 
surgical 

Mental health, 
eating disorders 

Chew et al., 
2023 (965) 

Systematic 11 RCTs, cross-
sectional 

US, UK, Finland, 
Portugal 

Young and middle-
aged adults (18 to 
<65y) 

1480 Psychological Health-related 
quality of life, 
mental health, 
eating disorders 

Cohn et al., 
2019 (966) 

Systematic 28 Qualitative US, UK, Norway, 
Sweden, Canada, 
Denmark, Italy, 
Portugal, Brazil, 
Australia, Saudi Arabia 

Young and middle-
aged adults (18 to 
<65y) 

587 Surgical Qualitative views, 
descriptive 
experiences 

Colquitt et al., 
2014 (967) 

Systematic  22 RCTs Norway, Sweeden, Italy, 
Egypt, Australia, 
Belgium, Taiwan, US, 
Greece, Israel, China, 
Spain, Poland, 
Switzerland, India, 
France 

All adults (18y+) 1798 Nutrition, physical 
activity, surgical 

Health-related 
quality of life 

Coulman et al., 
2017 (968) 

Systematic  33 Qualitative US, Canada, 
Scandinavia, Brazil, UK, 
Netherlands, New 
Zealand 

Young and middle-
aged adults (18 to 
<65y) 

363 Surgical Qualitative views, 
descriptive 
experiences 
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David et al., 
2020 (969) 

Systematic 36 RCTs, cross-
sectional, 
longitudinal 
observational 

Canada, Italy, US, Brazil, 
Germany, Norway, 
Mexico, Spain, Iran, 
Sweden, Greece 

Young and middle-
aged adults (18 to 
<65y) 

2582 Psychological, 
surgical 

Health-related 
quality of life, 
mental health, 
eating disorders 

de Jong et al., 
2023 (970) 

Systematic 28 RCTs, 
longitudinal 
observational 

New Zealand, Norway, 
UK, Turkey, US, 
Netherlands, Australia 

Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-
aged adults (18 to 
<65y) 

895 Nutrition, physical 
activity, 
psychological 

Qualitative views, 
descriptive 
experiences 

Dehghan 
Ghahfarokhi et 
al., 2022 (971) 

Systematic 26 RCTs US, Belgium, UK, 
Australia, Canada, 
Spain, Ireland 

Young and middle-
aged adults (18 to 
<65y) 

2373 Physical activity Health-related 
quality of life 

Doni et al., 
2020 (1081) 

Scoping 8 Qualitative Italy, US, Denmark, 
Norway, Brazil 

Young and middle-
aged adults (18 to 
<65y) 

101 Surgical Qualitative views, 
descriptive 
experiences 

Driscoll et al., 
2016 (972) 

Systematic 9 Cross-sectional, 
longitudinal 
observational 

Sweden, Norway, US, 
Netherlands, Brazil, 
Spain 

All adults (18y+) 7361 Surgical Health-related 
quality of life, 
mental health 

Dugmore et al., 
2020 (973) 

Systematic 10 RCTs US, Canada Young and middle-
aged adults (18 to 
<65y) 

1194 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life, 
mental health, 
eating disorders 

Er et al., 2023 
(974) 

Systematic 5 Qualitative US, Ireland, UK Young and middle-
aged adults (18 to 
<65y) 

70 Surgical Qualitative views, 
descriptive 
experiences 

Fabricatore et 
al., 2011 (975) 

Systematic 31 RCTs Not reported Young and middle-
aged adults (18 to 
<65y) 

7937 Nutrition, physical 
activity, 
psychological, 
pharmacological 

Mental health 
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Farrell et al., 
2021 (976) 

Systematic 32 Qualitative New Zealand, US, 
Norway, UK, Canada, 
Sweden, Italy, Ireland, 
Denmark, Australia 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

503 No structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Fidjeland & 
Oen, 2022 
(1082) 

Scoping 15 RCTs, 
qualitative 

US, Australia, Sweden, 
China 

Children (2y to 
<12y) 

1238 Nutrition, physical 
activity, sedentary 
behaviour, family-
centred 

Qualitative views, 
descriptive 
experiences 

Fu et al., 2022 
(977) 

Systematic 33 RCTs, 
longitudinal 
observational 

Australia, Austria, 
Canada, Denmark, 
France, Germany, Iran, 
Israel, Malaysia, 
Norway, Portugal, 
Spain, Sweden, 
Switzerland, Turkey, US 

Young and middle-
aged adults (18 to 
<65y) 

12556 Surgical Mental health 

Gadd et al., 
2020 (978) 

Systematic 20 RCTs, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

876 Surgical Health-related 
quality of life, 
mental health 

Gibbons et al., 
2017 (1083) 

Scoping 16 Case studies Not reported Adolescents (12y to 
<18y), young and 
middle-aged adults 
(18 to <65y) 

49 Surgical Health-related 
quality of life 

Gill et al., 2019 
(979) 

Systematic 13 Cross-sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y) 

1590 Surgical Mental health 

Gilmartin et 
al., 2016 (980) 

Systematic 9 Cross-sectional, 
longitudinal 
observational, 
case studies 

Brazil, US, Turkey, 
Switzerland, Austria, 
Italy, Netherlands 

All adults (18y+) 305 Surgical Health-related 
quality of life 
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Greaves et al., 
2017 (981) 

Systematic 26 Qualitative Australia, Finland, 
Greece, Ireland, 
Sweden, US, UK 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

710 Nutrition, physical 
activity, 
psychological, no 
structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Griffiths et al., 
2010 (982) 

Systematic 7 RCTs, cross-
sectional, 
longitudinal 
observational 

Belgium, UK, Australia, 
South Korea, Sweden, 
US, Netherlands, Israel 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

832 Nutrition, physical 
activity, 
psychological, 
family-centred 

Health-related 
quality of life 

Hachem & 
Brennan, 2016 
(983) 

Systematic 13 RCTs, quasi-
group, cohort 

US, Israel, Norway, 
Australia, Sweden, 
France, Taiwan 

Young and middle-
aged adults (18 to 
<65y) 

4904 Nutrition, physical 
activity, 
pharmacological, 
surgical 

Health-related 
quality of life 

Harris et al., 
2018 (984) 

Systematic 6 RCTs US, UK Young and middle-
aged adults (18 to 
<65y) 

400 Nutrition, physical 
activity 

Health-related 
quality of life 

Hartmann-
Boyce et al., 
2014 (987) 

Systematic 8 RCTs US, UK, Germany, 
Australia, Switzerland 

Young and middle-
aged adults (18 to 
<65y) 

3700 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life, 
mental health, 
eating disorders 

Hartmann-
Boyce et al., 
2017 (986) 

Systematic 31 Qualitative Iran, United Arab 
Emirates, US, UK, 
Australia, Greece, 
Canada, Taiwan 

Young and middle-
aged adults (18 to 
<65y) 

828 No structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Hartmann-
Boyce et al., 
2018 (988) 

Systematic 23 Qualitative US, UK, Australia, 
Greece, Switzerland 

Young and middle-
aged adults (18 to 
<65y) 

723 Nutrition, physical 
activity, no 
structured 
intervention 

Qualitative views, 
descriptive 
experiences 
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Hartmann-
Boyce et al., 
2019 (985) 

Systematic 22 Qualitative Iran, US, UK, Australia, 
Greece, Canada, Taiwan 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

681 Nutrition, physical 
activity, sedentary 
behaviour 

Qualitative views, 
descriptive 
experiences 

Hegland et al., 
2018 (1089) 

Umbrella 5 Systematic 
review 

Saudi Arabia, Canada, 
UK, China 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

16956 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Herget et al., 
2014 (989) 

Systematic 12 Cross-sectional, 
case studies 

US, Austria, Portugal, 
Sweden 

Adolescents (12y to 
<18y) 

363 Psychological, 
surgical 

Health-related 
quality of life, 
mental health 

Herpertz et al., 
2003 (990) 

Systematic 171 Cross-sectional, 
longitudinal 
observational 

Not reported All adults (18y+) Not 
reported 

Surgical Descriptive 
experiences, 
health-related 
quality of life, 
mental health, 
eating disorders 

Hillstrom & 
Graves, 2015 
(991) 

Systematic 10 RCTs, cross-
sectional 

Austria, Australia, 
Sweden, US 

Adolescents (12y to 
<18y) 

322 Surgical Health-related 
quality of life, 
mental health 

House et al., 
2021 (992) 

Systematic 23 RCTs, cross-
sectional, 
longitudinal 
observational 

Australia, Netherlands, 
US, Belgium, UK, 
Germany, Romania, 
France, Iran 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

2455 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life, 
mental health, 
eating disorders 

Hu et al., 2020 
(993) 

Systematic 23 RCTs, cross-
sectional 

Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

7443 Surgical Health-related 
quality of life 
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Jebeile et al., 
2019 (994) 

Systematic 36 RCTs, non-
randomised 
controlled trials 
(NRCTs), pre-
post 

US, Belgium, Brazil, 
Australia, UK, 
Netherlands, Canada, 
Iran, Israel, Romania, 
Spain 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

2589 Nutrition, physical 
activity, 
psychological 

Eating disorders 

Jebeile et al., 
2019 (995) 

Systematic 45 RCTs, 
longitudinal 
observational 

US, UK, Norway, Brazil, 
Australia, Israel, 
Portugal, Canada, 
Belgium, Korea, 
Switzerland, Germany, 
Iran 

Children (2y to 
<12y) 

3702 Nutrition, physical 
activity, 
psychological 

Mental health 

Jebeile et al., 
2023 (996) 

Systematic 49 RCTs US, UK, Australia, 
Netherlands, Italy, New 
Zealand, Canada, 
Finland, Brazil, Greece  

Young and middle-
aged adults (18 to 
<65y) 

6337 Nutrition, physical 
activity, 
psychological 

Mental health 

Jiang et al., 
2021 (997) 

Systematic 24 RCTs, cross-
sectional, 
longitudinal 
observational 

US, Austria, Italy, 
Netherlands, 
Switzerland, Sweden, 
Germany, Canada, UK, 
Denmark, Poland 

Adolescents (12y to 
<18y), all children 
(2-<18y), young and 
middle-aged adults 
(18 to <65y) 

6867 Surgical Qualitative views, 
descriptive 
experiences, 
health-related 
quality of life 

Jones et al., 
2019 (998) 

Systematic 28 Cross-sectional, 
longitudinal 
observational, 
qualitative 

UK, US, Australia, China, 
Europe, Canada 

Adolescents (12y to 
<18y) 

735 Nutrition, physical 
activity 

Qualitative views, 
descriptive 
experiences 

Jones et al., 
2021 (999) 

Systematic 42 RCTs US, UK, Australia, 
Portugal, Finland, 
Germany, Malaysia, 
Canada, Greece, India, 
New Zealand 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

9385 Nutrition, physical 
activity 

Health-related 
quality of life 
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Jumbe et al., 
2016 (1000) 

Systematic 11 RCTs, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

5887 Surgical Health-related 
quality of life 

Kitson et al., 
2018 (1001) 

Systematic 3 RCTs Not reported All adults (18y+) 161 Nutrition, physical 
activity, 
pharmacological, 
surgical 

Health-related 
quality of life 

Kolotkin & 
Andersen, 
2017 (1090) 

Umbrella 12 Systematic 
review, meta-
analysis 

US, UK, France, 
Netherlands, Germany, 
Italy, Spain, Portugal 

Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Nutrition, physical 
activity, 
psychological, 
pharmacological, 
surgical 

Health-related 
quality of life 

Kroes et al., 
2016 (1002) 

Systematic 32 RCTs, cross-
sectional, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Nutrition, physical 
activity, 
psychological, 
pharmacological, 
surgical 

Qualitative views, 
health-related 
quality of life 

Kubik et al., 
2013 (1091) 

Umbrella Not reported RCTs, literature 
review, 
systematic 
review 

Not reported Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Surgical Qualitative views 

Lang et al., 
2021 (1003) 

Systematic 16 Longitudinal 
observational, 
qualitative 

Australia, Denmark, 
Taiwan, UK, US 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

317 Nutrition, physical 
activity, family-
centred, no 
structured 
intervention 

Qualitative views, 
descriptive 
experiences 
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Lasikiewicz et 
al., 2014 
(1004) 

Systematic 36 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y),  

4639 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Layton et al., 
2020 (1005) 

Systematic 9 Case studies Not reported Young and middle-
aged adults (18 to 
<65y),  

15 Surgical Qualitative views, 
descriptive 
experiences, 
health-related 
quality of life 

Lee et al., 2022 
(1006) 

Systematic 20 RCTs US, UK, Australia, New 
Zealand, India 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+), people with 
a mental disorder 

515 Psychological Qualitative views, 
descriptive 
experiences 

Li et al., 2022 
(1007) 

Systematic 24 Qualitative US, Sweden, Portugal, 
Australia, Norway, 
Denmark, UK, Canada, 
China, Turkey 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

383 Nutrition, surgical Qualitative views, 
descriptive 
experiences 

Ligthart et al., 
2015 (1008) 

Systematic 3 RCTs US, Netherlands, UK, 
Brazil, Malaysia, 
Australia 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

997 Nutrition, physical 
activity, 
psychological, 
family-centred 

Health-related 
quality of life 

Lindekilde et 
al., 2015 
(1009) 

Systematic 72 RCTs, 
longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y) 

9433 Surgical Health-related 
quality of life 

Loh et al., 2021 
(1010) 

Systematic 49 Cross-sectional, 
longitudinal 
observational 

Australia, US, Greece, 
Germany, Austria, 
Sweden, Norway, 
Switzerland, Spain, 
Italy, Brazil, Canada, 
Mexico, Portugal. 

All adults (18y+) 11255 Surgical Mental health 
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Loveman et al., 
2015 (1011) 

Systematic 20 RCTs US, Iran, Belgium, 
Australia, Netherlands, 
Switzerland, Israel 

Children (2y to 
<12y), all adults 
(18y+) 

3057 Nutrition, physical 
activity, sedentary 
behaviour, 
psychological, 
family-centred 

Health-related 
quality of life 

Lv et al., 2022 
(1012) 

Systematic 7 RCTs Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+), all adults 
(18y+) 

1031 Psychological Mental health 

Magallares & 
Schomerus, 
2015 (1013) 

Systematic 21 Longitudinal 
observational 

US, Australia, Norway, 
Denmark, Taiwan, 
Sweden, Greece 

Adolescents (12y to 
<18y), young and 
middle-aged adults 
(18 to <65y) 

2251 Surgical Health-related 
quality of life 

Malczak et al., 
2021 (1014) 

Systematic 47 RCTs, cross-
sectional 

US, Switzerland, 
Taiwan, Norway, 
Sweden, Poland, Brazil, 
India, Czech Republic, 
Germany, France, Italy, 
Netherlands, Finland, 
Portugal, Egypt 

Young and middle-
aged adults (18 to 
<65y) 

26629 Surgical Health-related 
quality of life 

Marshall et al., 
2020 (1015) 

Systematic 18 RCTs US, Norway, Italy, UK, 
Canada, Brazil, 
Denmark, Belgium 

Young and middle-
aged adults (18 to 
<65y) 

1533 Nutrition, physical 
activity, 
psychological, 
surgical 

Health-related 
quality of life, 
mental health 

Martenstyn et 
al., 2020 
(1016) 

Systematic 23 RCTs Australia, US, UK, 
Scotland, New Zealand, 
Finland, Denmark, 
Netherlands, China 

All adults (18y+) 17001 Nutrition, physical 
activity, 
psychological, 
pharmacological, 
surgical 

Health-related 
quality of life, 
mental health 
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McDowell et 
al., 2018 
(1017) 

Systematic 11 RCTs, 
longitudinal 
observational 

US, Italy Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

646 Nutrition, physical 
activity, 
pharmacological, 
surgical 

Health-related 
quality of life 

McMaster et 
al., 2020 
(1018) 

Systematic 17 Cross-sectional, 
longitudinal 
observational, 
qualitative 

US, Belgium, Chile, 
Canada, UK 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

983 Nutrition, physical 
activity, 
psychological 

Qualitative views, 
descriptive 
experiences 

McPherson et 
al., 2017 
(1084) 

Scoping 32 RCTs, cross-
sectional, 
longitudinal 
observational, 
qualitative 

US, Sweden, New 
Zealand, France, Iran, 
UK, Australia, Canada, 
Norway 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

Not 
reported 

Family-centred Qualitative views, 
descriptive 
experiences 

Mead et al., 
2016 (1019) 

Systematic 21 RCTs Turkey, US, Canada, 
Brazil, Mexico, UK, 
Chile, Iran, Australia, 
Netherlands, Germany, 
Switzerland 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

2484 Nutrition, physical 
activity, 
pharmacological 

Health-related 
quality of life 

Mead et al., 
2017 (1020) 

Systematic 70 RCTs US, Canada, Denmark, 
Spain, New Zealand, UK, 
Italy, Australia, 
Netherlands, Sweden, 
Iceland, Malaysia, 
Greece, Mexico, Brazil, 
Scotland, Germany, 
Finland, Israel, Japan, 
China (Hong Kong) 

Children (2y to 
<12y) 

8461 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Meany et al., 
2014 (1021) 

Systematic 15 Not reported UK, Finland, US, Spain, 
Netherlands, Australia, 
Sweden, Denmark 

All adults (18y+) 1804 Surgical Eating disorders 
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Melendez-
Torres et al., 
2018 (1022) 

Systematic 30 RCTs, cross-
sectional, 
qualitative 

US, Sweden, Belgium, 
UK, Switzerland, 
Netherlands 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

8481 Nutrition, physical 
activity, 
psychological 

Qualitative views 

Mento et al., 
2022 (1023) 

Systematic 15 Cross-sectional, 
longitudinal 
observational, 
qualitative 

Not reported Young and middle-
aged adults (18 to 
<65y) 

5564 Surgical Health-related 
quality of life, 
mental health, 
eating disorders 

Mold & Forbes, 
2013 (1024) 

Systematic 32 Qualitative US, UK, Australia, 
Canada 

Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

No structured 
intervention 

Qualitative views, 
descriptive 
experiences 

Mori et al., 
2021 (1085) 

Scoping 15 RCTs, cross-
sectional, 
longitudinal 
observational, 
qualitative 

US, Spain, Norway, 
Brazil, Denmark, 
Canada, France, UK 

Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Surgical Qualitative views, 
descriptive 
experiences 

Moustafa et 
al., 2021 
(1025) 

Systematic 26 RCTs, 
longitudinal 
observational, 
case studies 

US, Belgium, Sweden, 
Germany, Brazil 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

2856 Nutrition, physical 
activity, 
psychological, 
family-centred, 
pharmacological, 
surgical 

Eating disorders 

Murray et al., 
2018 (1026) 

Systematic 9 RCTs UK, Australia, US, Iran Adolescents (12y to 
<18y) 

782 Nutrition, physical 
activity, 
psychological 

Health-related 
quality of life 

Neve & Isaacs, 
2022 (1027) 

Systematic 26 Qualitative New Zealand, Saudi 
Arabia, Canada, 
Australia, US, Sweden, 
UK, Greece, Norway, 

Young and middle-
aged adults (18 to 
<65y) 

679 Nutrition Qualitative views, 
descriptive 
experiences 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Denmark, Ireland, 
South Korea 

O’Connor et 
al., 2017 
(1028) 

Systematic 59 RCTs Spain, Germany, US, 
Netherlands, Finland, 
UK, Israel, Australia, 
Sweden, New Zealand, 
Italy, Canada, 
Switzerland, Mexico 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

6956 Nutrition, physical 
activity, sedentary 
behaviour, 
pharmacological 

Health-related 
quality of life 

Opozda et al., 
2016 (1029) 

Systematic 23 Cross-sectional, 
longitudinal 
observational 

Sweden, US, Italy, 
Australia, Switzerland, 
Iran, Spain, Lithuania, 
UK, Greece 

Young and middle-
aged adults (18 to 
<65y) 

1735 Surgical Eating disorders 

Palavras et al., 
2017 (1030) 

Systematic 19 RCTs US, Sweden, 
Switzerland, Italy, 
Netherlands 

Young and middle-
aged adults (18 to 
<65y) 

1214 Psychological Health-related 
quality of life, 
mental health 

Pietrabissa et 
al., 2022 
(1031) 

Systematic 16 Longitudinal 
observational, 
case studies 

Spain, Belgium, Iraq, 
Italy, Netherlands, 
Brazil, China, Scotland 

Young and middle-
aged adults (18 to 
<65y) 

493 Psychological, 
surgical 

Health-related 
quality of life 

Raaijmakers et 
al., 2017 
(1032) 

Systematic 36 Longitudinal 
observational 

Not reported Young and middle-
aged adults (18 to 
<65y) 

7720 Surgical Health-related 
quality of life 

Rajaie et al., 
2022 (1033) 

Systematic 15 RCTs US, Canada, Iran, 
Australia, Netherlands 

All adults (18y+) 1294 Nutrition, physical 
activity 

Health-related 
quality of life, 
mental health 

Rajeev et al., 
2023 (1034) 

Systematic 27 Cross-sectional, 
longitudinal 
observational, 
qualitative 

US, Portugal, Singapore, 
Canada, Germany, 
Saudi Arabia, UK, 
France, Italy, China 

Young and middle-
aged adults (18 to 
<65y) 

7448 Surgical Qualitative views, 
descriptive 
experiences 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Rausa et al., 
2019 (1035) 

Systematic 11 RCTs, cross-
sectional 

Not reported Young and middle-
aged adults (18 to 
<65y) 

3145 Surgical Health-related 
quality of life 

Roberts et al., 
2021 (1086) 

Scoping 12 Cross-sectional, 
qualitative 

US, England, Scotland, 
Portugal 

Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

No structured 
intervention 

Descriptive 
experiences 

Robertson et 
al., 2014 
(1036) 

Systematic 22 RCTs, 
longitudinal 
observational 

US, UK, Australia Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

Not 
reported 

Nutrition, physical 
activity, 
psychological, 
pharmacological 

Qualitative views, 
Health-related 
quality of life, 
mental health 

Schurmans et 
al., 2022 
(1037) 

Systematic 20 RCTs US, Denmark Young and middle-
aged adults (18 to 
<65y) 

507 Nutrition, physical 
activity, surgical 

Health-related 
quality of life 

Seyhan Ak et 
al., 2020 
(1038) 

Systematic 8 RCTs, 
longitudinal 
observational 

Canada, US, Brazil, 
England, Germany 

Young and middle-
aged adults (18 to 
<65y) 

2980 Psychological, 
surgical 

Health-related 
quality of life, 
mental health 

Shaikh et al., 
2020 (1039) 

Systematic 20 RCTs US, Iran, Canada, 
France, Australia, UK 

Young and middle-
aged adults (18 to 
<65y) 

2028 Nutrition, physical 
activity, 
pharmacological 

Health-related 
quality of life 

Sierzantowicz 
et al., 2022 
(1040) 

Systematic 10 RCTs, 
longitudinal 
observational, 
qualitative, case 
studies 

Not reported Young and middle-
aged adults (18 to 
<65y) 

4445 Surgical Health-related 
quality of life, 
mental health 

Silverii et al., 
2023 (1041) 

Systematic 9 RCTs US, Norway, Australia, 
China, Brazil 

Young and middle-
aged adults (18 to 

540 Nutrition Health-related 
quality of life, 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

<65y), older adults 
(65y+) 

mental health, 
eating disorders 

Skea et al., 
2019 (1042) 

Systematic 33 RCTs, cross-
sectional, 
qualitative 

US, UK, Norway, Spain, 
Canada, Australia, 
Mexico 

Young and middle-
aged adults (18 to 
<65y) 

644 Nutrition, physical 
activity 

Qualitative views, 
descriptive 
experiences 

Skelton et al., 
2014 (1043) 

Systematic 18 RCTs, cross-
sectional, 
longitudinal 
observational, 
qualitative 

US, Australia Children (2y to 
<12y), adolescents 
(12y to <18y) 

7002 Nutrition, physical 
activity, 
psychological 

Qualitative views, 
health-related 
quality of life 

Spadaccini et 
al., 2022 
(1044) 

Systematic 36 RCTs, 
longitudinal 
observational 

Germany, Italy, US, 
Taiwan, France, Brazil, 
Norway, Czech 
Republic, Belgium, 
Switzerland 

Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-
aged adults (18 to 
<65y) 

2030 Nutrition, physical 
activity, 
psychological, 
family-centred 

Qualitative views, 
health-related 
quality of life, 
mental health 

Spirou et al., 
2020 (1045) 

Systematic  48 Cross-sectional Not reported Young and middle-
aged adults (18 to 
<65y) 

2855 Surgical Mental health, 
eating disorders 

Spreckley et 
al., 2021 
(1046) 

Systematic 15 Qualitative US, Switzerland, UK, 
Australia, Greece, 
Norway, Denmark, 
Ireland, Finland 

Young and middle-
aged adults (18 to 
<65y) 

294 Nutrition, physical 
activity 

Qualitative views, 
descriptive 
experiences 

Stankov et al., 
2012 (1047) 

Systematic 15 Qualitative Taiwan, Canada, US, UK, 
South Africa 

Adolescents (12y to 
<18y) 

367 Physical activity Qualitative views, 
descriptive 
experiences 

Steele et al., 
2016 (1048) 

Systematic 22 RCTs, cross-
sectional, 
longitudinal 
observational 

Not reported Children (2y to 
<12y), adolescents 
(12y to <18y) 

1332 Nutrition, physical 
activity, 
psychological, 

Health-related 
quality of life 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

pharmacological, 
surgical 

Storman et al., 
2022 (1049) 

Systematic 9 RCTs US, Norway, UK, 
Germany, Netherlands 

Young and middle-
aged adults (18 to 
<65y) 

1112 Nutrition, physical 
activity, 
psychological, 
surgical 

Health-related 
quality of life 

Sutcliffe et al., 
2018 (1050) 

Systematic 21 Qualitative Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

507 Nutrition, physical 
activity, 
psychological 

Qualitative views, 
descriptive 
experiences 

Swierz et al., 
2020 (1051) 

Systematic 9 RCTs Iran, Taiwan, Brazil, 
Israel, US 

Young and middle-
aged adults (18 to 
<65y) 

226 Nutrition, surgical Health-related 
quality of life 

Szmulewicz et 
al., 2019 
(1052) 

Systematic 11 RCTs Not reported Adolescents (12y to 
<18y), young and 
middle-aged adults 
(18 to <65y) 

731 Surgical Health-related 
quality of life 

Taba et al., 
2021 (1053) 

Systematic 14 RCTs, cross-
sectional, 
longitudinal 
observational, 
case studies 

Netherlands, Germany, 
US, New Zealand, 
Australia, UK 

Young and middle-
aged adults (18 to 
<65y) 

5774 Surgical Health-related 
quality of life, 
mental health 

Taghavi et al., 
2021 (1054) 

Systematic 10 RCTs Egypt, UK, Netherlands, 
US, Sweden, New 
Zealand, Slovenia, 
Australia 

Young and middle-
aged adults (18 to 
<65y) 

1490 Nutrition, physical 
activity, 
psychological, 
pharmacological 

Health-related 
quality of life, 
mental health 

Tamayo et al., 
2021 (1055) 

Systematic 9 RCTs, non-
experimental 
pre-post-test 

US Children (2y to 
<12y) 

2373 Nutrition, physical 
activity, sedentary 
behaviour, family-
centred, checked 

Health-related 
quality of life 
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Author, Year Review 
type 

No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

design, quasi-
experimental 

Tamin et al., 
2018 (1056) 

Systematic  4 RCTs Not reported All adults (18y+) 734 Nutrition, physical 
activity, 
pharmacological 

Health-related 
quality of life 

Tay et al., 2023 
(1057) 

Systematic  14 RCTs, 
qualitative 

New Zealand, US, 
England, Sweden, 
Denmark, Australia 

Young and middle-
aged adults (18 to 
<65y) 

466 Nutrition, physical 
activity 

Qualitative views, 
descriptive 
experiences 

Ten Hoor et al., 
2017 (1058) 

Systematic 17 RCTs, cross-
sectional 

Not reported Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-
aged adults (18 to 
<65y) 

11796 Nutrition, physical 
activity 

Health-related 
quality of life, 
mental health, 
eating disorders 

Termannsen et 
al., 2023 
(1087) 

Scoping  28 RCTs, 
qualitative 

Canada, Netherlands, 
India, Australia, China, 
Poland, Norway, 
Germany, US, UK, 
Denmark, Turkey, Brazil 

All adults (18y+) 949 Nutrition Descriptive 
experiences 

Theodoulou et 
al., 2023 
(1059) 

Systematic  47 RCTs US, UK, Brazil, Australia, 
New Zealand, Europe 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

Not 
reported 

Nutrition, physical 
activity, 
psychological 

Mental health 

Toft & 
Uhrenfeldt, 
2015 (1060) 

Systematic  8 RCTs England, Australia, US, 
Sweden, Norway 

Young and middle-
aged adults (18 to 
<65y) 

212 Physical activity Qualitative views, 
descriptive 
experiences 

Toledo et al., 
2023 (1061) 

Systematic  10 RCTs US, Germany Children (2y to 
<12y), adolescents 
(12y to <18y), 
young and middle-

1093 Psychological Mental health, 
eating disorders 
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type 

No. of 
studies/reviews 
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Study designs 
included in the 
review 

Countries or regions of 
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review 
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interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

aged adults (18 to 
<65y) 

Toma et al., 
2018 (1062) 

Systematic  13 Cross-sectional, 
longitudinal 
observational 

Not reported Adolescents (12y to 
<18y), all adults 
(18y+) 

796 Surgical Health-related 
quality of life 

Trooboff et al., 
2019 (1063) 

Systematic  14 RCTs, cross-
sectional 

US, United Arab 
Emirates, Sweden, 
Egypt, Australia, Italy, 
France, Austria 

Adolescents (12y to 
<18y) 

573 Surgical Health-related 
quality of life, 
mental health 

Ulian et al., 
2018 (1064) 

Systematic  14 RCTs US, Canada, UK, Brazil Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Nutrition, physical 
activity, 
psychological 

Qualitative views, 
mental health 

Väisänen et al., 
2013 (1065) 

Systematic  6 Qualitative US, Denmark, UK Children (2y to 
<12y), adolescents 
(12y to <18y) 

Not 
reported 

Nutrition, physical 
activity, family-
centred 

Health-related 
quality of life 

van Dammen 
et al., 2018 
(1066) 

Systematic 5 RCTs US, UK Young and middle-
aged adults (18 to 
<65y) 

571 Nutrition, physical 
activity, 
psychological 

Mental health 

Van den Eynde 
et al., 2021 
(1088) 

Scoping  4 Longitudinal 
observational, 
systematic 
review 

Not reported Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

61445 Surgical Mental health, 
eating disorders 

van den Hoek 
et al., 2017 
(1068) 

Systematic  9 RCTs Not reported All adults (18y+) 882 Nutrition, physical 
activity 

Health-related 
quality of life 

van Nunen et 
al., 2007 
(1067) 

Systematic  54 RCTs Not reported Young and middle-
aged adults (18 to 
<65y) 

Not 
reported 

Surgical, no 
structured 
intervention 

Health-related 
quality of life 
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No. of 
studies/reviews 
included 

Study designs 
included in the 
review 

Countries or regions of 
studies included in the 
review 

Populations of 
interest defined by 
review authors 

Aggregate 
number of 
participants 

Intervention(s) Outcome(s) 

Van Zyl et al., 
2020 (1069) 

Systematic  10 RCTs, cross-
sectional 

US, Germany, Sweden, 
Greece, Canada 

Young and middle-
aged adults (18 to 
<65y) 

382 Psychological, 
surgical 

Health-related 
quality of life 

Warkentin et 
al., 2014 
(1070) 

Systematic  53 RCTs US, Australia, Denmark, 
China, Italy, France, 
Sweden, Greece, UK, 
Finland, Korea, New 
Zealand, Norway, 
Netherlands, Canada 

Young and middle-
aged adults (18 to 
<65y) 

12105 Nutrition, physical 
activity, 
psychological, 
pharmacological, 
surgical 

Health-related 
quality of life 

White et al., 
2015 (1071) 

Systematic 21 RCTs, cross-
sectional, 
longitudinal 
observational 

US, Austria, Australia, 
Israel, Saudi Arabia, 
Sweden 

Children (2y to 
<12y), adolescents 
(12y to <18y) 

405 Surgical Health-related 
quality of life, 
mental health 

Willcox & 
Brennan, 2014 
(1072) 

Systematic 11 RCTs, 
longitudinal 
observational, 
case studies 

US, Europe, Israel, 
Australia 

Adolescents (12y to 
<18y) 

457 Surgical Health-related 
quality of life, 
mental health 

Witham & 
Avenell, 2010 
(1073) 

Systematic 9 RCTs US, UK Older adults (65y+) 1954 Nutrition, physical 
activity 

Health-related 
quality of life 

Wright et al., 
2021 (1074) 

Systematic 14 RCTs, cross-
sectional 

Australia, New Zealand, 
Canada, Europe, US, 
Korea 

Young and middle-
aged adults (18 to 
<65y), older adults 
(65y+) 

1633 Psychological Health-related 
quality of life, 
mental health 

Wu et al., 2020 
(1075) 

Systematic 10 RCTs, cross-
sectional, 
longitudinal 
observational 

China, Finland, France, 
Germany, Netherlands, 
Poland, Switzerland 

Young and middle-
aged adults (18 to 
<65y) 

2327 Surgical Health-related 
quality of life 
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Zenlea et al., 
2023 (1076) 

Systematic 8 Cross-sectional, 
qualitative 

US, Canada, UK, 
Australia, Netherlands 

Adolescents (12y to 
<18y) 

93 Family-centred, 
pharmacological, 
surgical 

Qualitative views, 
descriptive 
experiences 

Zhong et al., 
2022 (1077) 

Systematic 4 RCTs Not reported Young and middle-
aged adults (18 to 
<65y) 

3447 Pharmacological Health-related 
quality of life 

Zhu et al., 2020 
(1078) 

Systematic 6 RCTs US, Brazil, China, Iran, 
Israel 

Young and middle-
aged adults (18 to 
<65y) 

269 Surgical Health-related 
quality of life 

Abbreviations: ‘NRCT’, non-randomised controlled trials;  and ‘RCT’, randomised controlled trials. 
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Children and adolescents 

Quantitative Results 

Fifteen reviews measured health-related quality of life measures or mental health indicators for 
children and adolescents participating in weight management interventions (944, 956, 982, 989, 991, 
994, 995, 1008, 1020, 1026, 1048, 1061, 1063, 1071, 1072). The intervention types are summarised in 
Table B10. The age of participants in these reviews ranged from 3 to 18.6y. Seven reviews included 
studies conducted in adolescents only (≥12y) (944, 956, 989, 991, 1063, 1071, 1072), of which 6 
reviewed those who had undergone weight loss surgery (956, 989, 991, 1063, 1071, 1072). Eight 
reviews included studies of both children and adolescents (982, 995, 996, 1008, 1020, 1026, 1048, 
1061). Six reviews (982, 995, 996, 1008, 1020, 1048) of studies in younger children (<10y) included 
multimodal weight management interventions combining nutrition, physical activity, and 
psychological treatments with (n=2) (982, 1008) or without (n=4) (994, 995, 1020, 1048) family-
centred interventions. 
 
Table B10: Intervention types for children and adolescents 

Intervention type Number of reviews 
Surgery only 5 
Psychological treatment only 1 
Surgery and Psychological  1 
Nutrition, Physical activity, and Psychological  5 
Nutrition, Physical activity, Family-centred care, and Psychological  2 
Nutrition, Physical activity, Psychological, Pharmacology, and Surgery 1 

Total 15 
 
Behavioural interventions 
Reviews reported outcomes from multimodal weight management treatments that included nutrition, 
physical activity, and psychological treatments with or without family-centred intervention. Children, 
adolescents, and their caregivers reported on child or adolescent health-related quality of life, mental 
health (anxiety and depression) or eating disorders. Overall, the outcomes related to health-related 
quality of life were mixed, with few studies showing some benefit, while others showed no benefit. 
Reduction in adverse mental health-related outcomes, including depression and anxiety, and eating 
disorder symptoms (bulimia, emotional eating, and binge eating) were also identified. 
 
Five reviews (two with, and three without, the addition of family-centred care interventions) reported 
on health-related quality-of-life outcomes (944, 982, 1008, 1020, 1026). The reviews reported mixed 
results, with three indicating some benefit, and two reporting no change post-intervention. One 
review reported an increase in health-related quality of life reported by children (mean difference: 
0.20 [95% CIs: 0.11, 0.29]) (1026). One review found an increase in parent-reported health-related 
quality of life (SMD: 0.13 [95% CIs: 0.06, 0.32]), but no substantial improvement in child-reported 
health-related quality of life measures (SMD: 0.15 [95% CI: -0.34 to 0.64]) or self-esteem (SMD: 0.19 
[95% CI: -0.04 to 0.42], n=2 trials) (1020). One review reported an increase in health-related quality of 
life (SMD: 0.44 [95% CIs: 0.09-0.79]), and self-esteem (SMD: 0.09 [95% CIs: 0.08-0.27], n=6 trials) (944). 
Conversely, two reviews found no change in health-related quality of life outcomes following 
multimodal interventions (982, 1008). 
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One review reported a decrease in anxiety and depressive symptoms following treatment with 
multimodal nutrition, physical activity, and psychological interventions, with the largest decrease in 
depressive symptoms following inpatient weight management treatment (994). The review found a 
reduction in depressive symptoms with nutrition interventions (SMD: −0.36 [95% CI: 0.05], n=27 
studies) and physical activity interventions with a structured exercise component (SMD: −0.33 [95% 
CI: 0.06], n=18 studies) (995). The same review also found a reduction in anxiety symptoms post-
intervention for interventions combining nutrition, physical activity, and psychological treatments 
(SMD: −0.32 [95% CI: 0.15], n=23 studies) (995). 
 
Two reviews (992, 994) reported change in eating disorder behaviours in children and adolescents (7-
18 years) following interventions that combined nutrition, physical activity and psychological 
treatments. Eating disorder risk, bulimic symptoms, emotional eating, and binge eating were reduced 
post-intervention in one review (994).  A second review (992) reported mixed results.  Disordered 
eating behaviour (including dietary restraint, binge eating) decreased or were unchanged, while 
dietary restraint was increased or unchanged. However, no change in the number of binge eating days 
or depressive symptoms was observed following single-modal psychological treatment interventions 
(1061).  One additional review found binge eating and loss of control (BE/LOC) behaviours significantly 
decreased following weight-loss interventions (all types of interventions), and a greater decrease in 
BE/LOC was associated with improved weight loss (1025).  
 

Bariatric surgery interventions 
Seven reviews reported health-related quality of life, mental health (anxiety and depression), and 
eating disorder outcomes in adolescent bariatric surgery patients (956, 989, 991, 1048, 1063, 1071, 
1072). Five validated tools of health-related quality of life were used by studies included in the 
reviews: Pediatric Quality of Life Inventory (PedsQL), Moorehead–Ardelt Quality of Life Questionnaire 
(M-A QoLQll), Medical Outcomes Study Short Form 36 (SF-36), Child Health Questionnaire– Child Form 
(CHQ CF-50), DisabKids Questionnaire, and Impact of Weight on Quality of Life Kids (IWQOL-Kids) (956, 
991, 1048, 1063, 1071, 1072). Depressive disorders and/or depressive disorder symptoms in 
adolescent patients who received bariatric surgery to treat obesity were assessed using the Beck 
Depression Inventory (BDI or BDI-II) and Beck Youth Inventory Depression subscale (BYI-D), or in 
interviews conducted by mental health professionals, or retrospective analysis of clinical patient 
charts (989, 991, 1063, 1071). Anxiety in adolescent bariatric surgery patients was measured using 
validated clinical interviews, semi-structured clinical interviews, and the Beck Youth Inventory (BYI) 
(989). Eating disorders (e.g., binge eating disorder) and eating disorder symptoms (e.g., loss of control 
eating) were measured through retrospective analysis of clinical patient charts and patients’ life 
records (989). 
 
Pre-operatively, adolescent bariatric surgery candidates were found to have heightened symptoms of 
depression (up to 50% of surgical candidates) and anxiety (up to 33% of surgical candidates) compared 
to adolescents not receiving surgery (989, 991, 1071). Overall, health-related quality of life (956, 1048, 
1063, 1071, 1072) and depressive disorder symptoms (989, 991, 1063, 1071) improved post-surgery, 
and were associated with successful weight loss in adolescents. Evidence of outcomes in relation to 
anxiety and eating disorder symptoms after bariatric surgery was not found. 
 

Qualitative Results 

Fifteen reviews (949, 970, 998, 1003, 1018, 1025, 1043, 1044, 1047, 1055, 1065, 1076, 1082, 1084, 
1086) analysed the lived experiences of children and adolescents living with overweight or obesity 
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who were actively participating in a weight loss or maintenance programme at the time of reviewed 
studies, or who had done so previously. Of these fifteen reviews, 11 reviews (949, 970, 1003, 1018, 
1025, 1043, 1044, 1076, 1082, 1084, 1086) included studies undertaken in both children and 
adolescents, 3 reviews (998, 1047, 1065) included adolescents only, and one only included studies of 
children (1055). Children and adolescents included in studies across all 15 reviews were aged 1-22y. 
The majority of reviews (n=13) included studies where children or adolescents had undergone a 
behavioural intervention only (949, 970, 998, 1003, 1018, 1043, 1044, 1047, 1055, 1065, 1082, 1084), 
and two reviews additionally included pharmacological and surgical interventions (1025, 1076). 
 
In reviews including studies of younger children (<10y; n=12 reviews), ten reviews focussed on 
behavioural weight management treatments, including, in isolation or in combination: nutrition, 
physical activity, sedentary behaviour, psychological, family-centred, or sleep interventions (949, 970, 
1003, 1018, 1043, 1044, 1047, 1055, 1065, 1082, 1084). 
 
A total of 79 narrative results were extracted from 15 reviews (949, 970, 998, 1003, 1018, 1025, 1043, 
1044, 1047, 1055, 1065, 1076, 1082, 1084, 1086), relating to the qualitative views and descriptive 
experiences of children and adolescents with overweight or obesity participating in a weight 
management program. The lived experience data included self-reported experiences and opinions 
from children and adolescents, as well as the perspectives of their parents or caregivers. 
 
The Leximancer concept map identified four themes and 23 concepts (see Figure B3, and Table B11). 
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Figure B3: Leximancer concept map of children and adolescents receiving behavioural 
interventions; narrative results 
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Table B11: Leximancer generated concepts for children and adolescents receiving behavioural 
interventions 

Concept Count Relevance % 
Change 33 100 
Support 31 94 
Family 28 85 
Parents 28 85 
Physical Activity 23 70 
Loss 23 70 
Exercise 20 61 
Barriers 18 55 
School 17 52 
Health 17 52 
Activities 16 48 
Behaviour 15 45 
Engagement 14 42 
Food 11 33 
Barrier 11 33 
Treatment 9 27 
Body 8 24 
Participation 8 24 
Diet 7 21 
Health Care Providers 6 18 
Work 6 18 
Programme 6 18 
Cost 5 15 

 

Theme: Change 
The highest-ranked theme was ‘change’, with eight included concepts and 58 linked text segments. 
The motivations and strategies for behavioural change related to weight loss and maintenance were 
described, and facilitators and barriers were identified. Overlap with the theme ‘parents’ highlighted 
the important role of family support in making and sustaining healthy changes, especially dietary 
changes, for weight loss and maintenance among children and adolescents (949, 970, 998, 1003, 1018, 
1055, 1076, 1082, 1084). 
 
Primary motivations for initiating weight loss among adolescents included improved health, fitness, 
body image, self-esteem, confidence, and social acceptance (970, 998, 1076). Witnessing the lived 
experience of family members living with overweight or obesity motivated some young participants 
to lose weight (1076). Reduction of obesity-related comorbidity (e.g., asthma, back pain, and Type 2 
diabetes mellitus) risk was also reported as motivation (1076).  

“I realised that I wasn’t changing my body, I was changing my life. And I was in 
essence saving my life, because I had grown up seeing my family, all of my family, 
every single member of my family is morbidly obese. They have diabetes and heart 
disease, and there have been so many issues. I always have felt like I’ve been 
missing out and my family has been missing out on life in general. So I realised a 
few years back that I needed to change my life and to save my life and to live life.” 
(1003) 

 
Success from behavioural change (e.g., improved health, fitness, and weight loss) and enjoyment of 
changes being made facilitated weight loss and maintenance. Furthermore, successful weight loss was 
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shown to improve self-esteem and self-efficacy that further increased behavioural change, particularly 
adherence to weight management programmes (1003, 1086).  

“I’ve lost quite a bit of weight, haven’t I, since starting [the programme] last year. 
So, now, like when I’m wearing clothes, I don’t say it doesn’t really suit me. So it’s 
good to build up that confidence.” (970) 

 
The analysis identified connections between support and weight loss, indicating greater support 
results in greater weight loss. Furthermore, evidence of weight loss may lead to further increased 
support for behavioural change. Practical strategies implemented by families created a positive 
framework and enabled young participants to make and sustain changes, as young participants were 
dependent on their parents or caregivers to implement changes within the home environment and 
provide resources to implement change (1003, 1076). Young participants relied on parents to role 
model healthy eating and behaviours, collaboratively change dietary behaviours, and arrange 
resources for physical activity (970, 998). 
 
Periods of increased stress, difficulty coping with hunger, and a dislike of the behavioural changes 
required to maintain weight challenged adherence in young people (1003). Inaccurate or unsafe 
beliefs around weight loss were reported by young people in the reviews, including skipping meals, 
fad dieting, and impractical or overly vigorous exercise (1003, 1018). 

“…in actual fact I probably wasn’t eating as- as well as I should. Or as much as I 
should. Like I was only getting two meals a day rather than three. And stuff like 
that… which helped me lose weight quite fast but not in a sustainable kinda way 
because… once I did start eating properly and regularly again, it kinda went up and 
then it kind of levelled.” (1003) 

 

Theme: Parents 
The theme ‘parents’ was associated with six concepts and 48 linked text segments. The role of parents 
in successful weight management and behavioural change was highlighted. Supportive family 
dynamics were found to be beneficial for weight loss and behavioural change, particularly with respect 
to dietary changes. Parents also facilitated appointments with health care providers and treatment 
programmes. 

“I decided to try to get in better shape, and because my mom introduced me to the 
program. I thought it would help my health and weight and, at the same time, help 
with the study as well.” (998) 

 
Concerns about low self-esteem, followed by the child’s health or weight status were the primary 
motivations among caregivers in seeking obesity management for their child or adolescent (1065, 
1076). The importance of encouragement and motivation provided by supportive parents and families 
was highlighted by the reviews. Engagement of the broader family unit, including siblings, 
grandparents, and stepparents, with supporting behavioural change was helpful, especially when 
family members also adopted supportive behavioural changes (1003, 1055).  

“I took a picture of my Mom because she always reminds me to exercise and says, 
‘Oh make sure you’re eating healthy.’ My Mom’s the only person who really helps 
me.” (998) 
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Challenging family dynamics and absence of support from caregivers was a barrier to weight loss and 
weight maintenance (1003, 1018). Implementation of behavioural change could cause intra-familial 
conflict, sibling rivalry, parental guilt over food restriction, aggravate cultural sensitivities around food, 
and highlight conflicting parenting approaches (especially in divorced or separated families) (1055). 
Behavioural change efforts could be undermined by the other parent or other family members (970).  

“When [her son] stays with his Dad ... they buy [food] ... [her son] is not supposed 
to eat ... It’s misguided kindness.” (1003) 

“‘I’ll explain to my mum when she uses so much oil I say, ‘Mum, don’t use so much 
oil because you could use half of that quantity of oil and still make it,’ and she’ll 
say, ‘Well I’ve had it all my life darling, nothing’s happened to me.’” (949) 

 
Despite positive family support benefitting behavioural change in young people, lack of knowledge 
around weight management, healthy eating and behavioural change from parents and caregivers was 
identified as a barrier to weight loss and was commonly reported among adolescents reporting no 
weight loss success (998, 1003). Additional barriers to behavioural change reported by participants 
within the context of family included conflict over school absences, competing schedules, parental 
work and finances, and other commitments (e.g., religious, or cultural commitments by young people) 
(949, 1018, 1086).  

“...he [father] tended to have a whinge a little bit [about taking his daughter] 
because he was a contractor, and if he takes times off work, he doesn’t get paid. 
So more often than not it was me.” (949) 

 
Theme: Health care providers 
The theme ‘health care providers’ explored the preferences of children, adolescents, and their 
caregivers, while engaging with health care services. Engaging young people and their caregivers in 
supportive, culturally sensitive ways regarding weight status was important to facilitating an ongoing 
therapeutic relationship. The theme overlapped only with the theme ‘parents’ and the ‘health care 
provider’ concept was linked to the rest of the concept map through the ‘parents’ concept. The 
Leximancer analysis highlighted the strong connectivity between parents and health care providers, 
as parent support and engagement are necessary for children and adolescents to access health care 
services for weight management. 
 
The reviews found that health care providers have a responsibility to the patients in their care to 
address childhood obesity with their patients and their families. Families were found to engage better 
with these discussions when they were raised by providers with an existing long-term, trusted 
relationship and knowledge of the family (970, 1003, 1084). Collaboration with families to find mutual 
agreements on decisions and goals, encouraging dialogue and allowing discussions, particularly with 
adolescent patients was recommended (970, 1082, 1084). Exchanging information, asking open 
questions, active listening, providing affirmation to parents, avoiding assumptions, exploring barriers, 
setting mutually acceptable goals and supporting families to develop self-efficacy were key to 
successful weight loss and weight maintenance (970). The reviews recommended providing non-
judgemental support and advice, that emphasized health, constructive ‘non-nonsense’ conversations 
about weight and a sense of collaboration between patient and provider within healthcare settings 
(970, 998, 1018). Engaging young people and their caregivers in fun, supportive, culturally sensitive 
ways regarding weight status was important to facilitating an ongoing therapeutic relationship (998, 
1018, 1082). 
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“‘Your kid should exercise’. Really? I know that. Or, like, ‘Drink water’. Come on; we 
know that. Give me something interesting, like there was a new study out, and your 
kids should eat more of this.” (1082) 

“She [the exercise physiologist] was fun about it. She made sure we got a really 
good work out, but yet she would try to incorporate, you know, little fun activities, 
and she made it more than just going in to work out and sweat. She made it into 
more fun so that we would be interested in doing it.” (998) 

 
Tailored advice regarding diet and physical activity for the participant and their family (e.g., specific 
meal plans), regular monitoring of health and weight status, and 24-hour accessible programme tools 
(e.g., websites or apps) were desirable for families (970, 998, 1018, 1043, 1082). Customisation of 
literature, including use of the participant’s name, age, gender, neighbourhood, health conditions, 
preferred goals, and current knowledge to tailor interventions was preferred (1043, 1086). 
 

Theme: Physical activity 
The theme ‘physical activity’ was associated with eight concepts and 53 linked text segments. The 
experiences of young people during physical activity, including leisure activity, physical education 
classes and school-based interventions, were identified and explored. Facilitators and barriers to 
participation and engagement with physical activity among children and adolescents were identified. 
The role of peers in supporting weight loss or maintenance, as well as negative experiences with 
bullying were found. 
 
Several areas of difficulty or discomfort around engaging with school-based physical education classes 
were identified by young participants with overweight or obesity, including lack of privacy in change 
rooms at school, inappropriate teaching practices, lack of allowance for a variety of fitness or ability 
levels during lessons, and perceptions of being negatively judged by others during lessons (1047). The 
perception of being on display or heightened visibility before, during or after PE lessons was found to 
be a barrier to engagement (1047). Adolescents with overweight or obesity struggled with feeling as 
though their body and lack of success was on display to others leaving them open to bullying or 
victimisation (998, 1047).  

“And I don’t want to wear a swimsuit. I asked him [teacher] nicely, ‘please do I have 
to wear a swimsuit?’, ‘Yes, you got to wear a swimsuit...’ And the only swimsuit I 
got is one that shows my back and I don’t want it to show my rolls. That’s gross. 
And then people going to call me Free Willy or something.” (1047) 

 
Young participants reported enjoyment or fun during physical activities as motivation for participation 
and engagement (998). Adolescents believed physical activity improved both their physical and mental 
health, which created that sense of accomplishment (998, 1044, 1047). Peer support for physical 
activity and weight loss was valued by adolescents (998, 1003, 1047). During behavioural 
interventions, adolescents valued engagement with participants in similar situations, as it made them 
feel less isolated, and increased their comfort and confidence (998). Collaboration with friends to 
increase physical activity was reported to enhance motivation, however, it could also challenge newly 
adopted healthy habits (e.g., eating breakfast) if they were challenged or dismissed by their peers 
(998, 1003, 1047).  

“I sat there, and watched other people play... they sweat a lot, but they don’t get 
tired, and I get tired... I was like, I don’t wanna be like that for the rest of my life.” 
(1003) 
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Low self-efficacy and confidence around organising and participating in exercise were reported among 
adolescents with overweight or obesity. Furthermore, perceptions of reduced athletic ability or 
success compared to peers deterred engagement (1047). Lack of knowledge, over-exercising, pursuing 
inappropriate or unhealthy exercise, inaccurate beliefs and setting unrealistic goals around physical 
activity were commonly reported (1003, 1047).  

“During that period, we were really crazy! We didn’t eat dinner or sometimes only 
drank rapid fat-burning drinks. We ran on the treadmill like crazy and exercised for 
an hour every day. We felt our body fat melting away.” (1003) 

 
Structural barriers to engagement with physical activity included lack of facilities, transportation, 
finances, and desirable options, particularly for adolescent girls (949, 1003, 1086). These barriers were 
exacerbated in rural areas, or areas of low socioeconomic status (1047). The seasonal nature of many 
organised sports was reported to increase sedentary behaviours during times of the year where 
desired activities were not offered. 
 

Adults (≥18 years) 

Quantitative Results  

Health-related quality of life measures, mental health indicators (e.g., anxiety, depression, self-harm 
and suicidality), and eating disorder symptoms (e.g. binge eating, loss of control eating) for adults 
participating in weight management/loss interventions were extracted from 69 systematic reviews 
and meta-analyses (947, 950, 951, 954, 955, 957-960, 962, 963, 965, 967, 969, 971-973, 975, 977-980, 
983, 984, 987, 993, 996, 997, 999-1002, 1009, 1010, 1013-1017, 1029, 1030, 1032, 1033, 1035, 1037-
1039, 1041, 1049, 1051-1054, 1056, 1059, 1062, 1066-1068, 1070, 1073-1075, 1077, 1078, 1083, 
1089-1091). Table B12 lists the types of interventions identified in the reviews. Analyses were divided 
into behavioural, pharmacological, and bariatric surgery interventions.  
  
Table B12: Scoping review intervention types for adults (>18y) 

Behavioural interventions Count 
Nutrition only 1 

Physical activity only 2 
Psychological only 3 

Nutrition and Physical activity 7 
Nutrition, Physical activity, Psychological 9 

Total 22 
Pharmacological interventions Count 

Pharmacological only 1 
Nutrition, Physical activity, Psychological, Pharmacological 2 

Total 3 
Bariatric surgery interventions Count 

Bariatric surgery only 27 
Bariatric surgery and Nutrition 1 

Bariatric surgery and Psychological  2 
Bariatric surgery, Nutrition, Physical activity 2 

Bariatric surgery, Pharmacological, Psychological 2 
Bariatric surgery, Nutrition, Physical activity, Psychological 2 

Bariatric surgery, Nutrition, Physical activity, Pharmacological 4 
Bariatric surgery, Nutrition, Physical activity, Psychological, Pharmacological 4 

Total 44 
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Behavioural interventions  
Twenty-two reviews reported health-related quality of life outcomes, mental health indicators (e.g., 
depression and anxiety and eating disorder symptoms (e.g., binge eating disorder, loss of control 
eating) in adults living with overweight or obesity following behavioural interventions that included 
nutrition, physical activity, and psychological treatments or combinations of these (950, 954, 960, 962, 
965, 971, 973, 984, 987, 996, 999, 1030, 1033, 1041, 1054, 1056, 1059, 1066, 1067, 1073, 1074, 1089). 
 
Fourteen reviews (950, 954, 959, 960, 962, 971, 984, 987, 1041, 1067, 1073, 1089) reported on 
measures of health-related quality of life in adults living with overweight or obesity participating in 
weight management programmes, that included combinations of nutrition, physical activity and 
psychological interventions. Health-related quality of life was measured using different tools, 
including the Short Form-36 Health Survey (SF-36), Impact of Weight on Quality Of Life (IWQOL), 
EuroQol Five-Dimension Scale Questionnaire (EQ-5D, EQVAS), Assessment of Quality of Life (AQoL8D), 
Profile of Mood Scores, Feelings Thermometer, and the General Well-being Schedule (GWB) (950, 954, 
959, 960, 962, 971, 984, 987, 1041, 1073). Overall, the outcomes related to health-related quality of 
life are mixed, with some studies showing benefit and others no benefit. Reduction in mental health-
related outcomes including depression and anxiety, and eating disorder symptoms (bulimia, 
emotional eating, and binge eating were also identified. 
 
The results were heterogeneous, however, all reviews found either no statistically significant 
differences in health-related quality of life outcomes or improvements in outcomes following 
interventions (950, 954, 959, 960, 962, 971, 984, 987, 1041, 1073). One review found that physical 
activity could have a significant positive effect on health-related quality of life, including vitality (SMD: 
0.41, [95% CI: 0.15–0.68], n=13), mental health (SMD: 0.22 [95%CI 0.08–0.37], n=12) and physical 
components (SMD: 0.90 [95% CI: 0.29–1.51], n=10) (962). This outcome was supported by findings 
from a review of change in health-related quality of life following wearable and smartphone-based 
interventions promoting physical activity (SMD: 0.33 [95%CI: 0.14-0.52], n=7) (971). One review found 
decreases in BMI were positively associated with increases in HRQoL (change in BMI = -0.09 [95% CI: 
-0.10 to -0.08]) and became increasingly strong with increased BMI (959). Additionally, one review 
found an increase was associated with a 0.15 lower HRQoL (95% CI: 0.23 to 0.07) (959). One review 
reported improvements in several health-related quality of life domains (physical function, body pain, 
general health) following weight management interventions among participants with class II and III 
obesity with obstructive sleep apnoea (954). 
 
Depressive disorders and depressive disorder symptoms in adults living with overweight or obesity 
participating in weight management programmes were reported by three reviews (1033, 1059, 1066). 
The behavioural interventions were multimodal, including nutrition, physical activity, and psychology 
treatments. The reviews reported measures of depressive disorder and depressive disorder symptoms 
in adults living with overweight or obesity using five different tools, including the Beck Depression 
Inventory (BDI, BDI-II), Medical Outcomes Study Short Form 36 (SF36-MCS, SF36-PCS), General Well-
Being (GWB) Questionnaire, Center for Epidemiological Studies Depression (CES-D) scale, and Profile 
of Mood States (POMS) (1033, 1059, 1066). Two reviews (1033, 1059) reported no significant change 
in symptoms following intervention. One review (1066) reported decreases in depression (SMD: -1.35 
[95% CI: -2.36 to -0.35], n=5) and anxiety scores (SMD: -1.74 [95% CI: -2.62 to -0.87], n=4) following 
interventions. 
 
Two reviews reported anxiety outcomes in adults living with overweight or obesity following weight 
management programmes (999, 1066). The reviews measured anxiety using four different tools, 
including the Hospital Anxiety and Depression Scale (HADS), Spielberger State–Trait Anxiety Inventory 
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(STAI), Depression Anxiety Stress Scale (DASS) and a bespoke 4-item questionnaire (999, 1066). One 
review (1066) showed behavioural interventions reduced symptoms of anxiety in women of 
reproductive age with overweight or obesity (pooled estimate: -1.74 [95% CI: -2.62 to -0.87], n=5). 
One additional review reported no change in anxiety symptoms following nutrition and physical 
activity interventions (SMD: −0.02 [95% CI: −0.25, 0.21] n = 11) (999). 
 
Five reviews (965, 973, 996, 1030, 1074) reported eating disorder outcomes (e.g., binge eating, 
emotional eating, loss of control) in adults living with overweight or obesity following psychological 
interventions (e.g., cognitive behavioural therapy, intrinsic motivation theory, acceptance, and 
commitment therapy). Two reviews included nutrition and physical activity interventions (973, 996). 
Disordered eating symptoms were measured using the Structured Clinical Interview for DSM-IV Axis I 
Disorders Patient Version (SCID-I/P), the Binge Eating Scale (BES), the Eating Disorder Diagnostic Scale 
(EDDS), the Eating Disorder Examination Questionnaire (EDE-Q), the Dutch Eating Behaviour 
Questionnaire (DEBQ), the Three Factor Eating Questionnaire (TFEQ), the Eating Inventory [32] and 
the Three Factor Eating Questionnaire (TFEQ) (965, 973, 996, 1030, 1074). The reviews found 
psychological treatment interventions resulted in neutral or small decreases in binge eating and 
emotional eating that co-occurred with decreases in depressive symptoms (965, 973, 996, 1030, 
1074). Cognitive behavioural therapy (CBT) was found to reduce short-term binge eating compared to 
behavioural weight loss therapy (BWLT) (1030). Non-significant changes were found for binge eating, 
emotional eating, external eating and restraint eating following acceptance based therapy (ACT) 
(965).  Additionally, decreases in bulimia were reported in one review (1074). Overall, no evidence 
was found for behavioural weight management interventions increased eating disorder symptoms 
(996). 
 

Pharmacological interventions 
Three systematic reviews and meta-analyses (975, 1070, 1077) reported outcomes related to health-
related quality of life and depressive disorders in adults living with overweight or obesity following 
pharmacological treatment interventions. Health-related quality of life was measured using the Short 
Form-36 Health Survey (SF-36), General Health Questionnaire, Five-Dimension Scale Questionnaire 
(EQ-5D, EQVAS), and a visual analogue scale (1070, 1077). Depression was measured using the Beck 
Depression Inventory (BDI), Hospital Anxiety and Depression Score (HADS), Profile of Moods (POMS) 
subscale, General Well-being (GWBS) subscale and Cener for Epidemiological Studies-Depression (CES-
D) (975).  
 
One review found significantly improved SF-36 physical functioning scores (WMD: 1.75 [95% CI: 0.91–
2.58], n=3), SF-36 physical component summary score (WMD: 1.24 [95% CI: 0.27–2.22], n=2) and SF-
36 mental component summary score (WMD: 2.90 [95% CI: 1.54–4.26], n=2) with once-weekly 
semaglutide treatment compared to placebo (1077). One review (975) found that pharmacological 
interventions (orlistat, sibutramine and rimonabant) produced similar changes in depressive 
symptoms compared with placebo controls (SMD: 0.01 [95% Cl: -0.07, 0.08], n=5). 
 

Bariatric surgery interventions 
Forty-four reviews reported outcomes from bariatric surgery interventions, 19 reviews included 
nutrition, physical activity, and psychological treatment comparators. Adult participants living with 
overweight or obesity reported outcomes of validated measures of health-related quality of life, 
mental health (anxiety and depression) and eating disorders during weight management 
interventions. 
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Twenty-five reviews (947, 967, 972, 978, 980, 983, 993, 1000-1002, 1009, 1014, 1016, 1017, 1032, 
1035, 1037, 1051, 1067, 1070, 1075, 1078, 1090) reported validated measures of health-related 
quality of life in adults living with overweight or obesity. The reviews were highly heterogenous, 
reporting varied health-related quality of life domains at different time-points in the post-operative 
period. However, most reviews reported improvements in overall health-related quality of life 
following surgery. Eight studies (947, 967, 1000-1002, 1014, 1016, 1070) reported improved health-
related quality of life in the short term (i.e., 1 year) postoperatively. 
 
Seven reviews (951, 957, 958, 969, 977, 979, 1038) reported depression outcomes decreased 
following surgery and were most likely linked to successful weight loss in the short term. A further two 
reviews (1010, 1015) reported decreases in anxiety following surgery using validated measures. 
 
Seven reviews (964, 969, 990, 1021, 1029, 1045, 1053) reported eating disorder behaviours among 
bariatric surgery patients.   While a substantial percentage of bariatric surgery patients suffered from 
binge eating disorder or binge eating symptoms (990), most studies reported reductions in eating 
disorders post-operatively (1029, 1045, 1053). However, problem and disordered eating, especially 
BED and binge episodes may occur post-surgery (969, 1021, 1029, 1045) and are often associated with 
less weight loss and/or more weight regain post-bariatric surgery (1021).  Adjunct psychological 
interventions (e.g., CBT) initiated early in the post-operative period were shown to improve eating 
behaviours (e.g., binge eating and emotional eating) (964, 969).  
 
Psychological problems were found to persist in some patients after surgery despite weight loss, 
leading to a higher rate of suicide (event rate: 0.0027 [95% CI: 0.0019-0.0038]) and self-harm (Odds 
Ratio: 1.9 [95% CI 1.23-2.95]) among bariatric patients compared to age-, sex- and BMI-matched 
controls (963).  
 

Qualitative results 

Behavioural interventions 
A total of 176 narrative results (i.e., qualitative views and descriptive experiences of participants’ lived 
experience during weight management treatment) were extracted from 25 review studies (945, 946, 
952, 953, 976, 981, 985, 986, 988, 1004, 1006, 1012, 1022, 1024, 1027, 1036, 1042, 1046, 1050, 1057, 
1060, 1064, 1079, 1087) relating to adults with overweight or obesity participating in a behavioural 
intervention for weight loss or maintenance. A Leximancer concept map was generated using a theme 
size of 60%, Figure B4. Five themes and 32 concepts were identified (Table B13). Overall, the 
qualitative results indicated participants experienced many benefits from engaging in behavioural 
interventions such as perceived improvements in self-esteem, peer relationships, physical fitness, and 
mental health. Other barriers and enablers to engaging in behavioural interventions included family 
dynamics, peer perceptions, and healthcare provision. 
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Figure B4: Leximancer generated concept map Leximancer concept map of adults (≥18y) 
receiving behavioural interventions; narrative results 
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Table B13: Leximancer generated concept seeds for adults (≥18y) receiving behavioural 
interventions. 

Concept Count Relevance % 
Food 54 100 
Behaviour change 51 94 
Physical activity 51 94 
Health professionals 47 87 
Eating 42 78 
Exercise 40 74 
Support 36 67 
Social 35 65 
Motivation 30 56 
Group 29 54 
Body image 28 52 
Diet 26 48 
Quality of life 25 46 
Work 22 41 
Control 22 41 
Health care 22 41 
Issues 21 39 
Personal 19 35 
Healthy 19 35 
Success 18 33 
Family 17 31 
Maintenance 17 31 
Friends 16 30 
Lifestyle 16 30 
Need 16 30 
Engage 15 28 
Pressure 14 26 
Colleagues 14 26 
Unhealthy 13 24 
Staff 12 22 
Individual 11 20 
Failure 9 17 

 

Theme: Behaviour change 
The highest ranked theme was ‘behaviour change’ with eight concepts and 126 linked text segments. 
The theme had significant overlap with the other themes indicating the importance of successful 
behavioural change for weight loss or maintenance in people with overweight or obesity. The reviews 
identified the motivations for behavioural change, the facilitators and barriers to successful 
behavioural change for weight loss and maintenance. Support of social networks including family, 
friends, colleagues, and employers were identified as facilitators for successful behavioural change. 
Non-judgemental support from programme staff during weight loss interventions was also a facilitator 
of change. Successful behavioural change and weight loss were found to have positive impacts on 
health-related quality of life, and behaviours. Conversely, behavioural change failure was shown to 
negatively impact those concepts. 
 
Motivations for change included a desire for improved health, self-image, and health-related quality 
of life (952, 976, 988, 1046, 1057). Participants described regaining control over their lives and 
improved social interactions or accountability to their families (952, 976, 1046, 1057). Participants 
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reported specific tools and techniques that supported behavioural change and motivation, including 
goal setting, food and physical activity logs, and daily self-weighing (952, 985, 1042). Participating in 
group activities with other programme participants was also reported to be motivating (1006). 
Participants identified lack of motivation and energy or self-discipline as a significant barrier to change 
during weight loss interventions because the diet or physical activity changes were unsustainable, 
overly challenging or inconvenient (945).  

“I’ve had two kids in the last 3 years, that was part of the motivation… just getting 
fitter for my kids. I need to be aboot [about] for as long as possible.” (117) 

 
Participants reported that family and friends or peers acted as both supports and barriers to weight 
loss and maintenance (945, 1022, 1027, 1050, 1057). Participants valued when their social networks 
and workplaces supported behavioural changes and made positive comments about their progress. 
Supportive behaviour included becoming an exercise partner to encourage physical activity or acting 
as a cheerleader for behavioural change or weight loss progress (945). Conversely, many participants 
reported social networks and workplaces as barriers to weight loss and maintenance. Female 
participants reported experiencing a ‘saboteur’ among friends who made negative comments about 
weight loss or healthier eating practices (1027). Environmental factors related to employment, 
including availability of unhealthy food choices or sedentary nature of employment were reported as 
barriers (1036).  

“My mom is self-destructive and disapproving. She’s a saboteur. She says that she 
wants to help me, but then she makes me brownies. It’s frustrating”. (981) 

 

Theme: Maintenance 
The theme ‘maintenance’ was associated with one concept and 17 text segments. Reviews described 
successful weight maintenance. Significant overlap with the theme ‘behaviour change’ indicated the 
importance of behavioural change for weight maintenance. Reviews described the impact of weight 
maintenance on psychosocial outcomes, health-related quality of life, and behaviour (981, 985, 986, 
988). 
 
Successful weight loss maintainers described reframing their mindset and language led to increased 
self-efficacy. These participants actively identified methods for addressing the personal and 
contextual factors affected maintenance, including developing explicit strategies to combat emotional 
eating and strategies to mindfully manage holidays and celebrations (e.g., weddings, birthdays) that 
typically centre around eating (981, 985, 986, 988). Strategies included meals planning to avoid 
impulsive behaviour in obesogenic environments, engaging family or friends in weight management 
behaviours and choosing not to attend social eating occasions (981, 986). Participants who successful 
maintained weight loss developed alternative ways to meet their psychological needs previously 
fulfilled by obesogenic behaviours. While some maintainers reported continuous assessment and re-
evaluation of motivation to maintain weight loss, long-term maintainers reported that the reframed 
thinking and behaviour associated with their new behaviours had become more automated and 
habitual over time (981, 985). In such cases, motivation seemed to play a lesser role, as desired 
behaviours became unconscious.  

“You just gotta get into that schedule. And its automatic and it just really makes it 
easier when I do have a routine. If I don’t have a routine, God knows I don’t have 
an idea what things would look like, because it would just be so sporadic.” (986) 
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Conversely, studies found that participants who regained weight failed to adequately manage 
psychological stressors or high-risk situations, continued obesogenic behaviours (e.g., emotional 
eating in response to stress, boredom or as a coping mechanism or reward), had difficulty prioritising 
physical activity, meal planning or food tracking, and reported difficulty in placing their weight loss 
needs above social, cultural or peer pressure around food (981, 986). Additionally, participants who 
regained weight reported feelings of resentment and deprivation around dieting and food restriction 
(981). 

“I found the only way around going out with friends was to sit at the table and not 
eat. That’s very hard.” (981) 

 

Theme: Physical activity 
The theme ‘physical activity’ was comprised of three concepts and 83 linked text segments. The theme 
explored participant motivation for participating in physical activity, and the experiences of body 
image in the context of physical activity. There was significant overlap between the themes of ‘physical 
activity’ and ‘behaviour change’ highlighting the importance of behavioural change in adherence and 
engagement with physical activity among people with overweight or obesity. 
 
Reviews reported participant experiences around exercise and physical activity as part of weight loss 
or weight management programmes. Participants valued positive experiences that incorporated a 
sense of acceptance, psychological well-being, and fun without judgement (1036, 1060). Successful 
participation in physical activity was linked to increased perceptions of respect from others, improved 
motivation, body image, self-confidence, and self-worth (1004, 1036, 1042, 1060). Participants 
discussed valuing flexibility to choose from a variety of exercise formats and approaches, social 
interactivity of group-based programme activities and more intensive interaction or support from 
programme staff (952, 1036, 1060). Participants described programme support as integral to changing 
behaviours, forming exercise habits, and maintaining motivation (1042, 1060). 

“I do not feel ashamed of my body here. We are all in the same situation, you see, 
which is really nice.” (1060) 

“When I first started I could hardly walk...now I can walk 300-400 yards...if this 
project has done nothing else it has helped me to walk.” (1042) 

 
Difficulty engaging with physical activity was a component of the theme. Many participants with 
overweight or obesity described struggling to engage with exercise due to physical or mobility 
limitations and pain, poor body image and self-esteem, and fears that standard exercise equipment 
would not accommodate larger bodies (953, 976, 1036, 1060). Participants with overweight or obesity 
reported feelings of embarrassment, humiliation, intimidation, failure, and self-blame during exercise 
sessions (953, 976, 1036, 1060). Additionally, some participants reported financial barriers to 
structured physical activity, including expensive gym memberships, equipment and clothing (120). 

“Just walking into a gymnasium is hugely embarrassing. You may as well walk in 
there naked because everyone turns to you and looks at you and you can just about 
hear them going, ‘Oh yuck!’” (1060) 

 

Theme: Food/s 
The theme ‘food/s’ was associated with three concepts and 72 text segments. A significant overlap 
between the themes ‘behaviour change’ and ‘food/s’ was noted. The concepts related to participants’ 
relationship with food, including disordered eating, emotional eating, and healthy food behaviours. 
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Reviews reported the use of emotional eating as a source of comfort and to manage difficult emotional 
states as a challenge to weight loss (1046, 1064). 
 
The reviews found cultural and social barriers to behavioural change, particularly around eating (976, 
981, 986, 1027, 1057). Participants reported that friends and family acted as both supports and 
barriers to weight loss and maintenance for people with overweight and obesity. Weight loss and 
maintenance was found to be more successful when social networks and workplaces supported 
healthy dietary changes (1027). Conversely, many participants reported social networks and 
workplaces as barriers to weight loss and maintenance. Participants reported struggling with 
sociocultural norms surrounding food, diet and obesity that challenged their weight loss efforts. For 
example, female participants reported pressure from other women to have a treat or eat more, and 
male participants reported other men were critical of other men ordering perceived healthy choices 
from restaurant menus (1027). Many reported reluctance to cause offense due to sociocultural norms 
around refusing food, especially during special occasions when calorie dense foods or alcohol were 
typically offered (1027, 1057). Participants reported social pushback when adopting a diet considered 
culturally atypical to the norm as a barrier to diet adherence (945, 1036, 1046, 1057).  

Exemplar quotes included “You look ill”, “You don’t need to lose weight”, “You are 
having a salad again today?”, “I don’t know why you have to eat all that [healthy] 
stuff, just eat less”, and “You should stop losing weight.” (117) 

 
Review studies of dietary aspects of weight management programs found that many participants 
struggled to follow the recommended foods, especially if their pre-intervention diet significantly 
differed from the intervention diet (1027, 1087). Some participants reported withdrawal from weight 
management programmes due to emotional distress caused by dietary restriction. Barriers to dietary 
adherence included lack of culturally or religiously appropriate foods, lack of variety, cost, and a 
yearning for ‘forbidden’ foods (36, 87, 147).  

“You can throw all the medicines and all the gym memberships [at me] but if they 
don’t understand their Wairuatanga [spirituality] you’ll never be that full person 
that our tupuna [ancestors] use to be.” (976) 

 
Financial constraints were found to impact adherence to healthy eating patterns. Some low-income 
participants had to choose between healthy eating goals and meeting other financial commitments 
(1006, 1027). Additionally, low-income participants were more likely to live in areas with limited 
access to healthier food.  

“To have a diet is not easy. Things are very expensive. That’s something that stands 
in my way from getting the good nutrition, from buying nutritious stuff. I don’t got 
the income to do it.” (1006)  

 

Theme: Health professionals 
The theme ‘health professionals’ (i.e. health care providers) was associated with three concepts and 
77 related text segments. The text segments related to health care management of people with 
overweight and obesity, including participant interactions with health care services and providers 
relating to weight management, this included GPS, nurses, and programme staff. 
 
Participants with overweight or obesity reported mixed interactions with health care providers (946, 
952, 1024, 1042, 1079). Studies reported reluctance by these patients to initiate conversations or 
express concerns about their weight to their health professionals limiting information sharing, 
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especially when the patient was aware their general practitioner held negative preconceived ideas on 
overweight and obesity (946, 1042). Weight bias among health professionals was associated with 
avoidance or delay of preventive screening, maternity, and general practitioner healthcare services by 
patients (1024, 1079). Participants of multiple reviews described negative treatment by healthcare 
providers-ranging from a lack of respect and compassion, lower levels of emotional rapport with 
patients with overweight and obesity, to examples of verbal insults, inappropriate humour, unsolicited 
lecturing about weight loss, unmet healthcare needs, and breaches of dignity (946, 1024, 1079). 
 
Programme staff responsible for engagement with weight loss interventions were most effective 
when they were supportive, non-judgemental cheerleaders for participants (952, 1036, 1042, 1050). 
Participants reported personalised support and accountability to programme staff as motivational and 
helped establish trust (1042, 1050, 1057). 

“I think I just like talking to you [programme leader]. And I suppose I feel that if I 
don’t do it [the programme] then I’m letting you down.” (952)  

 

Qualitative results 

Bariatric surgery interventions 
A total of 91 narrative results (i.e., qualitative views and descriptive experiences of participants’ lived 
experience during weight management treatment) were extracted from 19 review studies (948, 964, 
966, 968, 974, 990, 1005, 1007, 1021, 1023, 1031, 1034, 1040, 1045, 1069, 1080, 1081, 1085, 1088) 
relating to adults with overweight or obesity participating in bariatric surgery interventions for weight 
loss.  A Leximancer concept map was generated using a theme size of 50%, Figure B5. Four themes 
and 28 concepts were identified (Table B14). Overall, qualitative findings indicated that participants 
who underwent bariatric surgery experienced improvements in health-related quality of life, physical, 
social, and psychological functioning, as well as greater control over food intake. Some reviews, 
however, also reported that participants experienced challenges following surgery, such as 
gastrointestinal symptoms, nutrient deficiencies, excess skin, poor psychosocial health, and substance 
use issues. 
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Figure B5: Leximancer concept map of adults receiving bariatric surgery interventions; 
narrative results 
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Table B14: Leximancer generated concept seeds for adults receiving bariatric surgery 
interventions 

Concept Count Relevance % 
Eating 33 100 
Quality of life 31 94 
Body image 30 91 
Change/s 29 88 
Physical activity 28 85 
Food/s 25 76 
Problems 24 73 
Control 19 58 
Time 19 58 
Social 19 58 
Health 17 52 
Psychological 17 52 
Support 14 42 
Able 13 39 
Family 13 39 
Excess Skin 12 36 
Public 11 33 
Diet 10 30 
Self-esteem 10 30 
Risk 10 30 
Healthy 8 24 
Friends 8 24 
Relationship 7 21 
Osteoporosis 7 21 
Vomiting 6 18 
Disease 5 15 

 

Theme: Change 
The highest ranked theme was ‘change’, with ten included concepts and 85 linked text segments. A 
high degree of connectivity between weight loss following bariatric surgery and changes in health-
related quality of life, body image, self-esteem and psychological outcomes were found. Consequent 
to weight loss, participants noted positive changes in psychosocial experiences (e.g., social, romantic, 
financial, and physical), particularly in public. The significant overlap between the themes ‘change’ 
and ‘social’ are indicative of this relationship, Figure B5. The theme also captured participants 
motivations for weight loss surgery. 
 
Participants’ motivations for undergoing bariatric surgery included desire for decreased mortality, 
improved physical health, and prevention of chronic co-morbidities common with obesity (e.g., Type 
2 diabetes mellitus and cardiovascular disease), as well as increased mobility and decreased pain (966, 
968). Participants often identified family history of disease as a motivator.  

“I was filled with fear constantly worrying that one day I would no longer wake up, 
that my heart could not take it anymore.” (966) 

“I have arthritis and used to take four different pills. Now I don’t have to take any 
pills. I used to have high blood pressure as well and took an additional two pills for 
that. I had a tray filled with pills.” (968) 

 



DRAFT
 

Page 276 of 452 
 

Other motivations for choosing to undergo bariatric surgery included a perceived increase in 
employment, social or romantic opportunities following weight loss (966, 968, 990, 1081). Participants 
described wanting to achieve a sense of normalcy in all aspects of their lives’, many reported a sense 
of relief once they had achieved a more ‘average’ or ‘normal’ weight. Improved ability to carry out 
domestic chores and personal hygiene, as well as the ability to fit into seats in public settings, and a 
wider availability of clothing choices and range of stores were appreciated by participants (966, 968, 
990, 1081).  

“You had to walk into a restaurant and ask for a chair rather than a booth. My most 
exciting thing is just sitting in a booth.” (968) 

 
The reviews found that overall physical and psychological functioning improved following bariatric 
surgery and was directly linked to weight loss (964, 968, 990, 1031, 1069, 1088). The first 12-24 months 
following bariatric surgery were often referred to as the ‘Honeymoon phase’ (968, 974, 1085, 1088). 
The rapid weight loss during this period was associated with positive effects on physical health, 
including improved mobility, reduction in pain, improvement in bariatric-related comorbidities such 
as Type 2 diabetes mellitus, a reduction in drugs needed and improved fertility, alongside improved 
psychological well-being, including self-esteem and body image. Consequent positive changes in 
physical, social, sexual, employment/economic status due to massive weight loss often corresponded 
to decreased symptoms of depression, anxiety and increase health-related quality of life measures 
(948, 966, 968, 990, 1031).  

“I felt as if I got rid of a huge physical load. I became lighter and felt very relaxed. I 
look at my old photos and ask myself how I lived with that appearance before. I 
feel as if I were someone else. I like myself more, my self-confidence has increased 
and my whole life has changed.” (948) 

 
However, participants also reported negative experiences post-surgery that were often difficult to 
cope with or adapt to. Physically, these included the development of unpleasant gastrointestinal 
symptoms, as well as problems related to excess skin (1080, 1085). Reduced gastric capacity may 
result in gastrointestinal side effects including dumping syndrome and vomiting, reflux, and pain upon 
eating, and may cause psychological distress (948, 974, 990, 1007). Excess skin following the massive 
weight loss post-surgery often contributed to body dissatisfaction and psychological distress (948, 
1023, 1080). Excess skin could cause irritation, infection and discomfort, as well as restrict mobility 
(1080). Body contouring or remodelling after bariatric surgery was found to improve health-related 
quality of life and body image.  

“It is difficult look to the mirror and see you, your body, all of your skin. When you 
are dressed there is no problem, but when you are naked it is, it is very difficult to 
accept. I had never thought that I would feel this way. I don’t go to any swimming 
pool, as there is so much excess skin on my arms and stomach. Swimming is 
something that I used to do, regularly then, and it felt good for my back and that. 
But I don’t do it now because of my arms. I have periods when I upset myself a lot 
about everything, and it’s hard, you always have lumps of skin that bulge out under 
your arms. If you sleep on your belly at night, you get fungus or heat eczema. I just 
want to cut everything away, everything that is hanging out.” (948) 

 
Body dysmorphia was described by participants and often revealed insufficient preoperative 
preparation regarding their new self-image and self-perception (948, 966, 968). Physical and 
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psychological changes did not happen simultaneously postoperatively. The experience of being out of 
sync with their body image or weight loss was described.  

“It’s how you look at yourself, you still think that you’re big, and even if you hear 
many comments like oh, you are looking so good and so on, and of course it helps 
a great deal, but the image of myself when looking in the mirror is that my belly is 
still big and so, ah, I still think it’s hard.” (968) 

 
Several reviews identified the psychological fragility of some bariatric surgery candidates. Serious 
psychological problems, including depression (968, 974, 990, 1007, 1040, 1045, 1088), anxiety (974), 
post-traumatic stress disorder (974), suicidal thoughts and self-harm behaviours (990, 1040, 1088), 
disordered eating (1007) and alcohol abuse (966, 974, 990, 1007, 1081) were found to be common in 
candidates for bariatric surgery. These problems may also persist after surgery despite weight loss, 
leading to a higher rate of suicide among bariatric patients compared to the general population (1088). 
  

“All the stuff when I was younger; things that never came out when I was here; all 
the beatings that I’d had. Severe beatings. Sexual assault while I was in school. All 
that stuff came out, but that was later because I never would have allowed it to 
come out; that was so suppressed”. (1007)  

 
Over-use/abuse of alcohol amongst participants post-surgery where alcohol was used as a coping 
mechanism in replacement to food was found by several studies (966, 974, 990, 1007, 1081). 

“…drinking became something you could do because it wasn’t eating... I had a 
relationship with food that wasn’t simple, and it was changed, and I wanted 
something to fill it.” (1007) 

 
The reviews recommended psychological counselling to deal with the stress of the physical and social 
changes that are associated with massive weight loss (964, 974). Pre- and postoperative counselling 
was found to improve psychological well-being and functioning (974). 

 

Theme: Eating 
The theme ‘eating’ was associated with eight concepts and 55 text segments. The concepts related to 
participants’ relationship with food, including disordered eating, emotional eating, and healthy food 
behaviours. Disordered or unrestricted eating pre-operatively and postoperative controls on eating 
behaviour were reviewed. 
 
Food and eating were found to have a profound effect on the lives of bariatric surgery candidates. 
Dysfunctional eating (including binge eating, emotional eating, loss of control) was reported to be a 
source of comfort and to manage difficult emotional states (e.g. sadness, emptiness, boredom, anger, 
anxiety, and worry), conversely it was also a source of distress, with participants reporting feelings of 
guilt, shame, regret, self-hatred, self-blame, despair, and sadness (966, 968, 1007, 1021). Many 
participants reported loss of control over their food intake, eating behaviours and weight gain (1021).  
Reviews reported feelings of hopelessness, disillusionment, and self-defeat among surgery 
candidates, the perception that they were unable to change their weight by themselves led them to 
view bariatric surgery as a means to allow them to regain control over their eating habits (966, 1007, 
1021). Some associated their relationship with food in pathological terms as an eating disorder, illness, 
or addiction (966). 
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“In the same way as alcoholism is an addiction, I am addicted to food. I eat when 
I’m sad, when I need comfort, when I celebrate or when I’m happy or hungry.” (966) 

 
Surgically imposed reduction to gastric capacity, particularly during the first postoperative year, 
allowed many participants to regain control over their eating (948, 968, 1007). Successful post-surgical 
participants reported imposing a daily dietary strategy to avoid vomiting or heartburn and to maximise 
nutritional intake to avoid deficiencies (948, 968, 1007).  

“I feel discomfort and nausea when I’m eating foods that are too heavy and filling. 
To avoid vomiting and to enjoy eating, I try to eat healthy foods and foods that I 
like first.”(968) 

 

Theme: Support 
The theme ‘support’ was linked with six concepts and 34 text segments. The concepts reflected the 
importance of support networks (e.g., family, friends, health care providers and employers) for 
successful weight loss among bariatric surgery patients. Overlap with the theme ‘change’ highlighted 
the importance of patients’ support network response to bariatric surgery and subsequent weight 
loss. Supportive networks were reported to improve successful weight loss following surgery through 
improved psychological well-being, enhanced motivation for change, increased dietary adherence and 
engagement with physical activity (948, 966, 1005, 1007, 1081). 
 
A desire for improved interpersonal relationships with family members, partners, and friends was a 
motivating factor for choosing to undergo bariatric surgery (948, 966, 1081). The reviews noted 
positive changes in physical, social, sexual, employment/economic status following surgery (948, 966, 
968, 1081).  

“You feel better; you get approval then, approval from other men. My family is 
always saying that I am fine, I am more beautiful, and this is good, I feel better 
when I hear these things. You know, I was not used to hearing these things and 
now it is different.” (948) 

 
These positive changes in status also challenged existing relationships (1081). Stigma around obesity, 
as well as surgery for weight loss, negatively impacted relationships, including social avoidance and 
self-isolation (948, 966). 

“‘Oh [participant’s sister-in-law], she’s lost 36 pounds and she’s not going to have 
sagging skin because she’s doing it the right way’. And of course, I’m thinking 
‘Because I’ve done it the wrong way?’” (948) 

The theme also indicated the importance of support networks on health outcomes, including 
osteoporosis and vitamin deficiencies. Increased osteoporosis risk (1085) and serious 
vitamin/nutritional deficiencies (968, 990) were reported postoperatively, particularly amongst 
female participants. Reviews reported iron deficiency, low haemoglobin percentage, vitamin B12-
deficiency and low blood pressure were prevalent (968, 990).  

“It feels like I have a rock in the machinery which makes me disabled in my daily 
life. I am struggling with low blood pressure, occasionally I see stars and nearly 
faint when I work.” (966) 

“I can feel my bones bruise easily. Ribs fractures and the like have happened to me 
many times. I can’t do what I used to.” (1085) 



DRAFT
 

Page 279 of 452 
 

Summary of findings 

Children and Adolescents (combined) 

Behavioural interventions (desirable) 

Studies of children and adolescents involved in behavioural interventions demonstrated 
improvements in health-related quality of life (944, 1026). Reductions in mental health symptoms 
including depression and anxiety (994, 995), and eating disorder behaviours such as bulimia, 
emotional eating, and binge eating (994) were reported. Increased self-esteem and self-efficacy were 
identified in individuals who experienced successful behaviour changes, such as weight loss and 
increased fitness, which fostered increased adherence to programmes (1003, 1086). Supportive family 
dynamics and engagement of the broader family unit were shown to encourage motivation and 
successful behaviour change (970, 998, 1003, 1055). Positive relationships with healthcare providers, 
that were non-judgmental, supportive, and provided continuity were important (1003). Tailored 
advice, culturally sensitive care, regular monitoring of health, and accessible programs and tools were 
considered enablers for adherence to behavioural interventions (998, 1003, 1018, 1043, 1082). Peer 
support and enjoyment of physical activities further contributed to improved mental and physical 
health, creating a sense of accomplishment and collaboration in achieving weight loss goals (998, 
1003, 1047). 
 

Behavioural interventions (undesirable) 

Studies of children and adolescents involved in behavioural interventions reported that they 
experience challenges in adhering to programmes due to increased stress, difficulty managing hunger, 
and resistance to making behavioural changes. Inaccurate beliefs and unsafe behaviours regarding 
weight loss, such as skipping meals, fad diets, and over-exercising were identified (998, 1003, 1018). 
Family dynamics also posed difficulties, factors such as low health literacy, cultural issues, parental 
separation, and negative perceptions about recommended behavioural changes caused conflict over 
necessary behavioural adjustments (970, 998, 1003). Competing family commitments such as work, 
and finances of parents and caregivers impacted engagement with interventions (949, 1018, 1086). 
Negative peer perceptions about behavioural changes and bullying from peers regarding body shape 
and fitness levels were reported (998, 1047). Insufficient facilities for engaging in exercise, lack of 
transportation to attend programmes and associated activities, and limited activity options also 
impacted participant adherence to physical activity components of interventions (949, 1003, 1086). 
 

Adolescents only  

Bariatric surgery interventions (desirable) 

Health-related quality of life increases (956, 1048, 1063, 1071, 1072) and reduction in depressive 
symptoms (989, 991, 1063, 1071) were identified. 
 

Bariatric surgery interventions (undesirable) 

No evidence reported. 
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Young, middle-aged, and older adults combined 

Behavioural interventions (desirable)  

Studies of behavioural interventions for adults have shown improvements in health-related quality of 
life, including vitality, mental health, physical function, and reduced body pain (954, 959, 962, 971). 
Reduction in mental health symptoms including depression and anxiety (999, 1066), and eating 
disorder problems including bulimia, binge eating, and emotional eating have been reported (965, 
973, 997, 1030, 1054). Social support and positive engagement from programme facilitators were 
shown to influence successful behaviour change (945, 1022, 1027, 1050, 1057). Participants were 
motivated by a desire for improved health, self-image, and health-related quality of life, and when 
weight loss was achieved experienced a greater sense of perceived control, self-efficacy, and improved 
social functioning (952, 976, 1046, 1057). Strategies such as group interventions, goal setting, 
food/activity logs, and daily self-weighing were important for supporting behaviour change and 
maintaining motivation for adhering to interventions (981, 985, 986, 988). 
 
Developing strategies to overcome emotional eating and managing social events centred on food were 
helpful in sustaining weight loss (981, 986). Increased physical activity was associated with 
psychological wellbeing, and enjoyment, and improvements in motivation, body image, self-
confidence, and self-worth (1004, 1036, 1042, 1060). Support for forming exercise habits, 
accountability, and maintaining motivation facilitated adherence. Friends, family, and supportive 
workplaces were important enablers for adhering to behavioural interventions (1042, 1060). 
 

Behavioural interventions (undesirable)  

Adults engaged in behavioural interventions who experienced unsuccessful attempts at weight loss 
reported negative impacts on health-related quality of life and behaviours. Barriers to adherence 
included unsupportive social environments, such as negative perceptions and comments from others 
around them, availability of unhealthy food at work, and sedentary job roles (981, 1027, 1036). 
Participants described challenges in prioritising and maintaining healthy behaviours, which could 
result in feelings of resentment, emotional distress, and deprivation from dieting and food restrictions 
(981, 986). Engaging in physical activity components was difficult due to physical limitations, pain, 
poor body image, low self-esteem, and fears of using equipment that was not suitable for their body 
size (1060). Fears of embarrassment and failure during exercise activities were also reported (953, 
976, 1036, 1060). Cultural and social expectations related to food and alcohol impacted adherence 
(976, 1027) (1087). Limited access to culturally appropriate and healthy foods (976), financial 
constraints (1006), and reluctance to share information with healthcare providers due to weight bias 
and stigma also contributed to the challenges in engaging with interventions (946, 952, 1024, 1042, 
1079). 
 

Pharmacological interventions (desirable) 

Studies of adults engaged in pharmacological interventions showed increases in health-related quality 
of life, physical functioning, and mental functioning (975, 1070, 1077). 
 

Pharmacological interventions (undesirable) 

None reported 
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Bariatric surgery interventions (desirable) 

Studies of individuals who have had bariatric surgery interventions have shown improvements in 
overall health-related quality of life, including reduced depression (951, 957, 958, 969, 977, 979, 1038) 
and anxiety (1010, 1015), and a decrease in eating disorder behaviours such as binge eating and 
emotional eating (1029, 1053). Improvements in body image, self-esteem, and psychosocial 
experiences, such as romantic relationships have also been reported (948, 966, 968, 990, 1081). 
Participants reported a sense of relief upon achieving weight loss goals and noted benefits from 
improved physical abilities, capacity to achieve activities of daily living, fitting into seats and average-
sized clothing, increased fertility, and reduction in co-morbidities such as Type 2 diabetes mellitus, and 
associated drug use (948, 966, 968, 990, 1031, 1081). Pre- and postoperative counselling was 
associated with improved wellbeing and functioning post-surgery (964, 974). Supportive networks 
were considered important for successful weight loss and psychological wellbeing (948, 966, 1005, 
1007, 1081). 
 

Bariatric surgery interventions (undesirable) 

Studies of participants who had bariatric surgery interventions reported higher rates of unpleasant 
gastrointestinal symptoms (948, 974, 990, 1007), issues related to excess skin (1080, 1085), and higher 
rates of suicide and self-harm post-surgery. Conditions such as dumping syndrome, vomiting, reflux, 
and pain after eating were also noted (948, 974, 990, 1007). Additionally, some participants reported 
increased risks of vitamin and mineral deficiencies, and osteoporosis (968, 990, 1085). Participants 
reported negative effects of having excess skin such as increased body dissatisfaction, body 
dysmorphia, psychological distress, infection, discomfort, and restricted mobility (948, 966, 968). 
Individuals with pre-existing mental health issues were more likely to experience exacerbation or 
persistence of these concerns after surgery (963, 1007, 1088). Some participants reported overuse or 
abuse of alcohol as a coping mechanism in place of food (966, 974, 1007). Relationship challenges 
were identified, leading to social avoidance and self-isolation (948, 966). 
 

People with a mental health condition 

Behavioural interventions (desirable)  

One review paper (1006) reported the experiences of people with serious mental illness. Participants 
reported improved self-esteem and self-efficacy outcomes after nutrition and physical activity 
programmes that emphasized successes and praised achievements in a non-judgmental and 
supportive environment (1006). Programs tailored to the challenges of mental health conditions (e.g., 
shorter, repeated sessions with regular breaks, call reminders) supported engagement and 
attendance (1006). 
 

Behavioural interventions (undesirable) 

One review paper (1006) reported the experiences of people with serious mental illness. This group 
experiences several barriers to behavioural weight management programs. People with mental health 
conditions reported difficulty initiating and adhering to weight maintenance/loss programs because 
of fluctuating symptoms and drug side effects, that in turn caused varying motivation, ability, and 
added stressors to support networks (1006). Some drugs may affect the ability to manage weight, 
which may contribute to lower self-esteem. Structural barriers may include prohibitive cost of or 
inaccessibility of food, gym memberships or equipment, and transport (1006). 
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Scoping review 3 – What clinical outcomes other than weight 

loss or maintenance may result from receiving nutrition, 

physical activity, sedentary behaviour, psychological, family-

centred, sleep, pharmacological and/or bariatric or endoscopic 

surgical interventions for people living with overweight or 

obesity? 
 
Scoping review 3 investigated the measured benefits and harms of interventions for people living with 
overweight or obesity with respect to clinical outcomes other than weight (e.g., cardiovascular 
disease, type 2 diabetes, cancer, depression, and anxiety). The review informed the desirable or 
undesirable effects sections of the Evidence-to-Decision frameworks. 
 

Methods 
A scoping review was conducted to identify clinical outcomes, other than weight loss or weight 
maintenance, for people living with overweight or obesity that participated in behavioural, 
pharmacological, and surgical interventions. In this review, findings were synthesised from systematic 
reviews and scoping reviews. 
 

Search strategy 

Systematic and scoping reviews were identified through searching the following databases: MEDLINE 
(Ovid), APA PsycINFO (EBSCOHost), CINAHL Complete (EBSCOHost), and Cochrane Library. Search 
terms represented overweight and obesity, chronic health conditions, study type, and intervention 
type. The search strategy for MEDLINE (Ovid) is presented in Table B15 and incorporates both 
controlled vocabulary and free text. When translating the search strategy for the other databases, 
equivalent controlled vocabulary, where available, were used. No limit for language was applied. The 
search was limited to publications during or after 2010. The search was current as of 30 September 
2023. 
 
Table B15: Scoping review 3 MEDLINE (Ovid) search terms 

Search number Search terms 
1  exp obesity/  
2  (obes* or overweight* or over weight*).ab,ti. 
3 Body Mass Index/  
4 Pediatric Obesity/  
5  ((pediatric* OR paediatric* OR child* OR adolescen*) AND (obesity OR obese)).ab,ti.  
6  1 OR 2 OR 3 OR 4 OR 5 
  
7  cardiovascular.ab,ti.  
8  exp Diabetes Mellitus, Type 2/  
9  (type 2 diabetes or diabetes type 2).ab,ti.  
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10  Non-alcoholic Fatty Liver Disease/  
11  (non alcoholic fatty liver disease OR non-alcoholic fatty liver disease OR nonalcoholic fatty 

liver disease OR non alcoholic fatty liver* OR non-alcoholic fatty liver* OR nonalcoholic 
fatty liver* OR non alcoholic steatohepatitis OR non-alcoholic steatohepatitis OR 
nonalcoholic steatohepatitis OR non alcoholic steatohepatitides OR non-alcoholic 
steatohepatitides OR nonalcoholic steatohepatitides OR NAFLD OR NASH OR NAFL OR 
MAFLD).ab,ti.  

12  (musculoskeletal pain* or muscle pain*).ab,ti.  
13  Arthroplasty, Replacement, Hip/  
14  (hip replacement* or hip arthroplast* or hip prosthes*).ab,ti.  
15  Arthroplasty, Replacement, Knee/  
16  (knee replacement* or knee arthroplast* or knee prosthes*).ab,ti.  
17  Mental Health/  
18  exp Neoplasm/  
19  exp Infertility/  
20  7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 
  
21  meta-analysis.pt  
22  (meta-anal* OR metaanal*).ab,ti.  
23  systematic review.pt 
24  21 OR 22 OR 23 
  
25  Orlistat/  
26  (alli OR orlipastat OR orlistat OR "ro 18 0647" OR "ro 180647" OR ro180647 OR 

tetrahydrolipstatin OR Xenical).ab,ti.  
27  ("apd 356" OR apd356 OR belviq OR lorcaserin OR lorqess).ab,ti.  
28  ((phentermine AND topiramate) OR phentermine topiramate OR "phentermine 

topiramate" OR phenterminetopiramate OR qnexa OR qsiva OR Qsymia OR 
topiramatephentermine OR "phentermine-topiramate").ab,ti.  

29  (bupropion naltrexone OR (amfebutamone AND naltrexone) OR (bupropion AND 
naltrexone) OR Contrave OR "bupropion-naltrexone").ab,ti.  

30  "Glucagon-Like Peptide 1"/  
31  Liraglutide/  
32  (liraglutide OR "nn 2211" OR nn2211 OR "nnc 90 1170" OR "nnc90 1170" OR Saxenda OR 

victoza).ab,ti.  
33  (albiglutide OR Tanzeum OR dulaglutide OR Trulicity OR exenatide OR Byetta OR 

"Extended-release exenatide" OR Bydureon OR lixisenatide OR Adlyxin OR semaglutide OR 
Ozempic OR Rybelsus).ab,ti.  

34  "Sodium-Glucose Transporter 2 Inhibitors"/  
35  (ertugliflozin OR Steglatro OR canagliflozin OR Invokana OR empagliflozin OR Jardiance OR 

dapagliflozin OR Farxiga OR ipragliflozin OR luseogliflozin OR "remogliflozin etabonate" OR 
(remogliflozin AND etabonate) OR "sergliflozin etabonatem" OR (sergliflozin AND 
etabonatem) OR tofogliflozin).ab,ti.  

36  Metformin/  
37  (metformin OR Glumetza OR "Glucophage XR" OR Fortamet OR Glucophage OR Riomet OR 

"metformin ER" OR "metformin IR").ab,ti.  
38  (phentermine OR Adipex-P OR Lomaira OR Suprenza OR phendimetrazine OR Bontril OR 

Melfiat OR benzphetamine OR Didrex OR Regimex OR diethylpropion OR Tenuate OR 
"Tenuate Dospan").ab,ti.  

39 (pramlintide OR symlin OR "AC 0137" OR "pramlintide acetate").ab,ti.  
40 Diet/  
41  Diet Therapy/  
42 (diet therapy OR diet therapies).ab,ti.  
43  Bariatric Surgery/  
44  Gastric Bypass/  
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45  Gastroplasty/  
46  (gastric bypass OR gastroplasty).ab,ti.  
47  (endoscopic therapy or endoscopic therapies).ab,ti.  
48  (family-centred interventions or family-centered interventions or family-based 

intervention).ab,ti.  
49  sleep.ab,ti.  
50  Exercise/  
51  Sports/  
52  (physical activity or physical activities or movement or play or sedentary or sitting).ab,ti.  
53  Behavior Therapy/  
54  Cognitive Behavioral Therapy/  
55  25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 OR 
52 OR 53 OR 54 

  
56  6 AND 20 AND 24 AND 55 
57  Date range: January 2010 to September 2023 

 

Selection criteria 

Selection criteria were developed using the PICOT (population, intervention, comparator, outcome, 
time) framework. A summary of the selection criteria is presented in Table B16. 
 
Table B16: Scoping review 3 PICOT framework 

PICOT category Details 
Population • People living with overweight or obesity 
Interventions/Exposures Weight loss or weight maintenance, or general health (i.e. non-weight-

focussed) interventions: 
• Any of these interventions singly or in combination 
• Behavioural interventions (nutrition, physical activity, sedentary 
behaviour, psychological, family-centred interventions, sleep) 
• Pharmacological interventions for weight management (on- and 
off-label) 
• Bariatric or endoscopic surgical management 

Comparators • No treatment 
• Different treatment dose 
• Placebo intervention 
• Usual care 

Outcomes Changes in health: 
• Physical health (e.g., blood pressure indicators, blood glucose level, 
blood lipid profile, changes in incidence or prevalence of cardiovascular 
disease, type 2 diabetes, non-alcoholic fatty liver disease (NAFLD), 
musculoskeletal conditions, cancer, reproductive health, 
reduction/cessation of pharmacological agents) 
• Mental health (including validated measures of depression, 
anxiety, eating disorders, or suicide) 
• Mortality from any of the above conditions 
Changes in health-related quality of life  
Adverse events 

Time: Intervention length 
and follow-up period 

Any intervention length with a follow-up period ≥12 months from baseline 



DRAFT
 

Page 294 of 452 
 

Study type Systematic and scoping reviews of RCTs (and derivatives) and/or 
observational studies. 

Publication type Full-text systematic reviews or scoping reviews published in peer-reviewed 
journals. 

Publication date range • January 2010 to September 2023 
Databases searched • Ovid MEDLINE 

• APA PsycINFO via EBSCOHost 
• CINAHL Complete via EBSCOHost 
• Cochrane Library 

 

Inclusion criteria 

Additional information on the inclusion criteria for the population, interventions/exposures, and 
outcomes is provided. 
 

Population 

Studies involving participants aged 2 years and older with overweight or obesity (as defined by 
publications’ authors) were considered for inclusion. Overweight and obesity needed to have been 
assessed using one or more of the following measures: 
• dual energy X-ray absorptiometry (DXA) 
• BMI or BMI z-score/ BMI-for-age centiles 
• waist circumference 
• weight for height growth chart 
• body weight (kgs or lbs). 

Interventions/Exposures 

Systematic and scoping reviews that included any of the following interventions, individually or in 
combination, were eligible:  
• behavioural interventions 

o nutrition 
o physical activity 
o sedentary behaviour 
o psychological intervention 
o family-centred interventions 
o sleep 

• pharmacological interventions for weight management  
o on-label (approved for treatment of overweight or obesity) 

 lipase inhibitors 
 anorectics and anticonvulsants 
 opioid antagonist plus norepinephrine-dopamine reuptake inhibitor  
 glucagon-like peptide-1 (GLP-1) receptor agonists  
 glucose-dependent insulinotropic polypeptide (GIP) receptor and GLP-1 

receptor agonists 
o off-label (prescribed for health outcomes other than obesity that result in weight loss) 

 biguanide 
 biguanide plus sodium-glucose co-transporter 2 inhibitor 

• bariatric or endoscopic surgery. 
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Outcomes 

Outcomes included in this review were chronic conditions and risk factors in the causal pathway 
between excess body weight and ill-health, health-related quality of life (HRQoL), and adverse events. 
Eligible outcomes were: 
• physical health outcomes 

o systolic and diastolic blood pressure 
o blood glucose/HbA1c levels 
o blood lipid markers (total cholesterol, LDL- and HDL-cholesterol, and triglycerides) 
o cardiovascular disease (including coronary heart disease such as angina, heart attack, heart 

failure, cardiomyopathy, and atrial fibrillation; stroke and transient ischaemic attack; and 
peripheral arterial disease) 

o type 2 diabetes  
o non-alcoholic fatty liver disease (NAFLD; also known as metabolic associated fatty liver 

disease [MAFLD]), including non-alcoholic fatty liver (NAFL) and non-alcoholic 
steatohepatitis (NASH) 

o musculoskeletal conditions (including hip and knee replacement, and using a validated 
measure of pain relating to non-inflammation-related musculoskeletal conditions, e.g., 
back pain, hip/knee pain) 

o cancer (of any type) 
o reproductive health 

• mental health outcomes 
o validated measures of depression and anxiety 
o eating disorders 
o suicide 

• validated measures of HRQoL 
• mortality from any of the above conditions 
• adverse events. 

 

Exclusion criteria 

Additional information on the exclusion criteria for the population, study type, and publication type is 
provided. 
 

Population 

Studies with the following participants only were excluded: 
• participants with overweight or obesity due to a specific genetic condition (e.g., Prader Willi 

Syndrome) 
• animals. 

 
Study type 

Narrative reviews were excluded. 
 

Publication type 

Study protocols, conference abstracts, editorials and letters to editors were excluded. 
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Study selection 

Two reviewers (from a pool of nine reviewers) independently assessed the eligibility of each paper in 
a standardised manner. Papers were first screened based on title and abstract, and then full text 
reviews were conducted. Two senior reviewers resolved disagreements between reviewers. 
 

Data extraction 

The following data were extracted from each review that met the selection criteria: review details 
(authors, year), study types (e.g., RCT and longitudinal observational studies), countries, participant 
populations (e.g., children, adolescents, and young and middle-aged adults), number of individual 
participants, pre-existing conditions that were inclusion criteria in the systematic or scoping reviews 
(e.g., type 2 diabetes), intervention (nutrition, physical activity, sedentary behaviour, psychological 
interventions, family-centred interventions, sleep, on- and off-label pharmacological interventions for 
weight management, and bariatric or endoscopic surgery), and outcomes including, where available 
associated effect sizes (cardiovascular disease, type 2 diabetes, NAFLD, musculoskeletal conditions, 
cancer, mental health (including depression, anxiety, eating disorders, or suicide), reproductive 
health, mortality from any of the previous conditions, HRQoL, blood pressure indicators, blood 
glucose/HbA1c levels, blood lipid profile (e.g., total cholesterol, LDL- or HDL-cholesterol, and 
triglycerides) and adverse events. Data extraction was conducted using REDCap® software (EDC 
software, USA). 
 

Data synthesis 

Systematic and scoping review findings were sorted by participant population (including the presence 
of pre-existing conditions), intervention type, and outcome type. When there was more than one 
review with findings for a given population, intervention, and outcome, the reviews were assessed to 
determine whether there was any overlap in the individual studies that contributed to those findings. 
Reviews were regarded as overlapping if the reviews had at least one individual study in common. If 
there was no overlap between individual studies, all review findings were included in Scoping Review 
3. If there was overlap, findings of one review were prioritised over others for presentation in this 
scoping review based on a published decision tool to support researchers in making decisions about 
including systematic review in overviews of healthcare interventions (1092). Review findings were 
prioritised based on whether the study was a Cochrane review, the recency of the search, the 
comprehensiveness of the review (operationalised as the number of studies included for a given 
outcome), and whether the synthesis was quantitative (a meta-analysis) or narrative (due to risk of 
bias). Findings are presented in text and tabular formats. Reasons for omitting results in favour of 
others are also provided. 
 

Results 
The searches of the electronic databases yielded 5,097 records, of which 176 were duplicates (Figure 
B6). Following screening of the remaining 4,921 records, 76 papers were selected for inclusion in this 
review, all of which were systematic reviews (838, 967, 972, 999, 1001, 1020, 1036, 1093-1161). 
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Figure B6: Scoping review 3 PRISMA flow diagram 
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Characteristics of the 76 included systematic reviews are provided in Table B17. The summary of 
findings presented here is primarily organised by age range: children and adolescents, young and 
middle-aged adults, and older adults, and incorporated the findings of 58 reviews (838, 967, 972, 999, 
1020, 1093, 1096-1104, 1106, 1107, 1109-1112, 1114-1116, 1118, 1120, 1122, 1123, 1125-1129, 1131-
1133, 1136-1141, 1143-1146, 1149-1157, 1159-1161). Findings for specific populations are also 
presented and include men only and women only (1036), and South Asians (1121), and individuals 
with particular health conditions; adults with prediabetes (1124), adults with type 2 diabetes (1095, 
1105, 1108, 1113, 1117, 1134, 1135, 1142, 1147, 1148, 1158), Chinese adults with type 2 diabetes 
(1130), adults without type 2 diabetes (1119), and women with endometrial cancer (1001, 1094). 
 
The findings are presented in summary paragraphs, with further details in associated tables when 
there were many findings for a given population. Where review findings were omitted from the 
synthesis due to identification of reviews with overlapping studies, the reviews omitted and the 
reasons for their omission are noted in additional tables. 
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Table B17: Characteristics of the included systematic reviews 
Author, Year No. of 

studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Afshar et al., 
2014 (1093) 

4 Longitudinal 
observational 

Sweden, US, Canada Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 105,187   -     Surgery   Cancer  

Agnew et al., 
2023 (1094) 

12 RCTs US, Australia, New Zealand All adults (18y+)  610  Endometrial cancer  Nutrition, physical 
activity, 
psychological  

 Mortality, HRQoL, 
adverse events  

Aldekhail et al., 
2015 (1095) 

12 RCTs UK, Taiwan, Sweden, Greece, 
France, US, Germany, Brazil, 
Switzerland, Bangladesh 

All adults (18y+)  2,802   T2DM   Pharmacological   T2DM, HbA1c 
levels/blood glucose  

Almazeedi et al., 
2020 (1096) 

7 Longitudinal 
observational 

US, UK, Canada, Sweden All adults (18y+)  1,213,727   -     Surgery   Cancer  

Atallah et al., 
2014 (1097) 

12 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,559   -    Nutrition, physical 
activity  

 Blood pressure 
indicators, HbA1c 
levels/blood glucose, 
blood lipid profile  

Baker et al., 
2016 (1098) 

5 RCTs US, Canada Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,669   -     Physical activity   Mental health, 
HRQoL  

Bustamante-
Lopez et al., 
2023 (1099) 

5 Longitudinal 
observational 

US, Canada, England, Sweden Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 48,916   -     Surgery   Cancer  

Casagrande et 
al., 2014 (1100) 

13 RCTs, NRCTs US, Canada, Sweden Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 54,257   -     Surgery   Cancer  

Chandrakumar 
et al., 2023 
(1101) 

49 Longitudinal 
observational 

Canada, Sweden, US, UK, 
China, Taiwan, Italy, Denmark, 
Finland, Iceland, Norway 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,144,274   -     Surgery   Mortality  

Chaudhry et al., 
2016 (1102) 

18 RCTs US, Europe, Australia, New 
Zealand, Middle East 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 3,268   T2DM   Nutrition   T2DM, HbA1c 
levels/blood glucose  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Cheng et al., 
2016 (1103) 

25 RCTs Italy, Australia, US, Denmark, 
China, Brazil, Spain 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,194   -     Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile  

Chierici et al., 
2023 (1104) 

18 Longitudinal 
observational 

US, UK, France, Canada, Italy, 
Sweden, Denmark, Norway, 
Finland, Iceland 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 12,517,893   -     Surgery   Cancer  

Cohen et al., 
2017 (1105) 

5 RCTs US, Taiwan Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 342   T2DM   Surgery   CVD, T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile  

Cohen et al., 
2021 (1106) 

42 RCTs, NRCTs Not reported All adults (18y+)  Not reported   T2DM   Surgery   T2DM, mortality, 
blood pressure 
indicators, blood lipid 
profile  

Colquitt et al., 
2014 (967) 

22 RCTs Australia, Sweden, Norway, 
US, Italy, Greece, Spain, 
Taiwan, Belgium, India, 
Switzerland, Poland, China, 
Egypt, France, India, Israel 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,798   -     Surgery   T2DM, mortality, 
HRQoL, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Davey et al., 
2023 (1107) 

11 Longitudinal 
observational 

US, UK, France, Italy, 
Scandinavia 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 6,214,682   -     Surgery   Cancer  

De Luca et al., 
2023 (1108) 

36 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,141   T2DM   Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Dombrowski et 
al., 2010 (1109) 

44 RCTs US, Australia, Holland, UK, 
Finland, Canada 

Young and 
middle-aged 

 11,157   Additional risk 
factors for 

 Nutrition, physical 
activity  

 Blood pressure 
indicators, HbA1c 
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

adults (18-<65y), 
all adults (18y+) 

morbidity (e.g., type 
2 diabetes, 
metabolic 
syndrome, binge 
eating disorders, 
hypertension)  

levels/blood glucose, 
blood lipid profile  

Driscoll et al., 
2016 (972) 

9 Cross-
sectional, 
longitudinal 
observational 

Sweden, Norway, US, 
Netherlands, Brazil, Spain 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 5,987   -     Surgery   CVD, HRQoL  

Ells et al., 2015 
(1110) 

1 RCTs Australia Children (2y to 
<12y), 
adolescents (12y 
to <18y), all 
children (2-<18y) 

 50   -     Surgery   T2DM, HRQoL, 
adverse events  

Fan et al., 2023 
(1111) 

9 Longitudinal 
observational 

US, Canada, Denmark, 
Finland, Iceland, Norway, 
Sweden, China 

All adults (18y+)  1,147,473   -     Surgery   Cancer  

Gloy et al., 2013 
(1112) 

11 RCTs Australia, Italy, Denmark, US, 
China, Brazil, Taiwan  

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 796   -     Surgery   T2DM, mortality, 
HRQoL, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Griffin et al., 
2017 (1113) 

13 RCTs Northern Europe, North 
America, Israel  

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,079   T2DM   Pharmacological   Mortality  

Groen et al., 
2015 (1114) 

13 NRCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 3,837   Knee complaints   Surgery   Musculoskeletal 
conditions  

He et al., 2022 
(1115) 

7 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 Not reported   -     Pharmacological   HRQoL, blood 
pressure indicators, 
adverse events  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Huang et al., 
2020 (1116) 

18 RCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 911   T2DM   Nutrition   HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Hussain et al., 
2021 (1117) 

5 Longitudinal 
observational 

US, Sweden Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 49,211   T2DM   Surgery   CVD, mortality  

Iannone et al., 
2023 (1118) 

168 RCTs US, Denmark, Mexico, 
International (unspecified), 
Hungary, Turkey, Finland, 
Sweden, UK, Portugal, Italy, 
Iraq, China, Germany, 
Central/South America, 
France, Serbia, Slovenia, 
Poland, Republic of Korea, 
Taiwan, Canada, Netherlands, 
Belgium, Russia, Scandinavia, 
Switzerland, India, Israel 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 97,938   -     Pharmacological   T2DM, mortality, 
HRQoL, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Iqbal et al., 2022 
(1119) 

12 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 11,459   -     Pharmacological   Blood pressure 
indicators, HbA1c 
levels/blood glucose, 
blood lipid profile, 
adverse events  

Ishihara et al., 
2020 (1120) 

7 Longitudinal 
observational 

UK, US, Canada, Sweden Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 150,537   -     Surgery   Cancer  

Jenum et al., 
2019 (1121) 

6 RCTs Scotland, Norway, India, 
Netherlands 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,816   -     Nutrition, physical 
activity  

 CVD, T2DM, HbA1c 
levels/blood glucose  

Johansson et al., 
2010 (1122) 

22 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 7,383   -     Pharmacological   CVD, blood pressure 
indicators  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Johnson et al., 
2013 (1123) 

17 RCTs, NRCTs, 
longitudinal 
observational 

US, Germany, Finland, 
Australia 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 Not reported   -     Nutrition, physical 
activity  

 HbA1c levels/blood 
glucose  

Jones et al., 
2021 (999) 

42 RCTs US, UK, Australia, Portugal, 
Finland, Germany, Malaysia, 
Canada, Greece, India, New 
Zealand 

All adults (18y+)  9,385   -     Nutrition, physical 
activity  

 Mental health, 
HRQoL  

Kerrison et al., 
2017 (1124) 

9 RCTs China, Japan, US, Finland, 
Australia, England, India, 
Netherlands 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 4,695   Prediabetes   Nutrition, physical 
activity  

 T2DM, HbA1c 
levels/blood glucose  

Kitson et al., 
2018 (1001) 

3 RCTs US Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 161   Endometrial cancer   Nutrition, physical 
activity  

 Mortality, HRQoL, 
adverse events  

Kwok et al., 
2014 (1125) 

14 Longitudinal 
observational 

US, Italy, Canada, Australia Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 195,408   -     Surgery   Mortality  

Leblanc et al., 
2011 (1126) 

58 RCTs, NRCTs Not reported All adults (18y+)  27,403   -     Nutrition, physical 
activity, 
pharmacological  

 T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

LeBlanc et al., 
2018 (1127) 

124 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 272,526   -     Nutrition, physical 
activity  

 T2DM  

Lee et al., 2022 
(1128) 

21 RCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 Not reported   -     Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Li et al., 2019 
(1129) 

9 Longitudinal 
observational 

US, UK Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 38,728   -     Surgery   CVD, musculoskeletal 
conditions, adverse 
events  

Li et al., 2021 
(1130) 

11 Longitudinal 
observational 

China Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 611   T2DM   Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Liu et al., 2021 
(1131) 

35 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,198   -     Surgery   HbA1c levels/blood 
glucose, blood lipid 
profile  

Lovrics et al., 
2021 (1132) 

11 RCTs, NRCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,106,939   -     Surgery   Cancer  

Ma et al., 2017 
(1133) 

54 RCTs Australia, US, UK, 
Netherlands, Finland, 
Pakistan, India, Japan 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 30,206   -     Nutrition, physical 
activity  

 Cancer, mortality  

Maggard-
Gibbons et al., 
2013 (1134) 

32 RCTs, 
longitudinal 
observational 

China, Finland, US, UK Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 Not reported   T2DM   Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose  

Mead et al., 
2017 (1020) 

70 RCTs US, UK, Germany, Australia, 
Sweden, New Zealand, Spain, 
Israel, Italy, Austria, Brazil, 
Canada, Denmark, Finland, 
Greece, China (Hong Kong), 
Iceland, Japan, Malaysia, 
Mexico, Netherlands 

Children (2y to 
<12y) 

 8,461   -    Nutrition, physical 
activity, family-
centred 
interventions  

 HRQoL  

Meijer et al., 
2011 (1135) 

9 RCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 82,988   T2DM   Surgery   T2DM  



DRAFT
 

Page 305 of 452 
 

Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Merlotti et al., 
2014 (1136) 

71 RCTs, NRCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 490,813   -    Nutrition, physical 
activity, 
pharmacological, 
surgery  

 CVD, T2DM  

Merlotti et al., 
2014 (838) 

18 RCTs, NRCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 43,669   -     Nutrition, physical 
activity, surgery  

 CVD, T2DM  

Pararas et al., 
2023 (1137) 

13 Longitudinal 
observational 

US, Sweden, UK, Canada Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 6,279,722   -     Surgery   Cancer  

Pontiroli & 
Morabito, 2011 
(1138) 

8 NRCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 44,022   -     Surgery   CVD, mortality  

Pontiroli et al., 
2023 (1139) 

10 NRCTs, 
longitudinal 
observational 

Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 61,179   -     Surgery   CVD  

Ramai et al., 
2021 (1140) 

9 Longitudinal 
observational 

US, Taiwan, Denmark, 
Finland, Iceland, Norway, 
Sweden 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 19,514,750   -     Surgery   Cancer  

Robertson et al., 
2014 (1036) 

11 RCTs Netherlands, Australia, 
Finland, Italy, US 

All adults (18y+)  1,238   -    Nutrition, physical 
activity  

 Reproductive health, 
blood pressure 
indicators, HbA1c 
levels/blood glucose, 
blood lipid profile  

Schwingshackl 
& Hoffmann, 
2013 (1141) 

15 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,344   -     Nutrition   Blood pressure 
indicators, HbA1c 
levels/blood glucose, 
blood lipid profile  

Sheng et al., 
2017 (1142) 

10 RCTs, 
longitudinal 
observational 

US, Sweden, Italy, UK, China All adults (18y+)  31,429   T2DM   Surgery   T2DM  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

Sutanto et al., 
2021 (1143) 

11 NRCTs, 
longitudinal 
observational 

Sweden, US, Canada, UK, 
Taiwan 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,772,305   CVD   Surgery   CVD  

Szmulewicz et 
al., 2019 (1144) 

11 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 731   -     Surgery   Mental health  

Tang et al., 2022 
(1145) 

21 Longitudinal 
observational 

US, Sweden, Canada, China, 
Taiwan, Denmark, Finland, 
Iceland, Norway, UK, Italy, 
Israel 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,857,016   -     Surgery   Mortality  

Tee et al., 2013 
(1146) 

6 Longitudinal 
observational 

US, Sweden, Canada Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 51,740   -     Surgery   Cancer  

Terranova et al., 
2015 (1147) 

10 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 Not reported   T2DM  Nutrition, physical 
activity  

 CVD, HbA1c 
levels/blood glucose  

Tsapas et al., 
2021 (1148) 

424 RCTs Not reported Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 276,336   T2DM   Pharmacological   CVD, blood pressure 
indicators  

van Veldhuisen 
et al., 2022 
(1149) 

39 Longitudinal 
observational 

US, UK, Sweden, Italy, Canada, 
Norway, France, China 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 907,733   -     Surgery   CVD, mortality  

Wang et al., 
2021 (1150) 

19 RCTs Australia, China, India, 
Netherlands, US, Brazil, 
Taiwan, Italy, Spain 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,353   -     Surgery   Blood pressure 
indicators  

Wang et al., 
2023 (1151) 

18 Longitudinal 
observational 

US, Sweden, UK, Nordic 
Countries, France 

All adults (18y+)  27,396,039   -     Surgery   NAFLD, cancer  

Wiggins et al., 
2019 (1152) 

8 Longitudinal 
observational 

Not reported Young and 
middle-aged 

 635,642   -     Surgery   Cancer  
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Author, Year No. of 
studies 
included 

Study types 
included  

Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

adults (18-<65y), 
all adults (18y+) 

Wiggins et al., 
2020 (1153) 

18 Longitudinal 
observational 

US, Sweden, France, Italy, UK, 
Nordic Countries, Israel, 
France 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 1,539,904   -     Surgery   CVD, T2DM, 
mortality, blood 
pressure indicators, 
blood lipid profile  

Wilson et al., 
2023 (1154) 

32 Longitudinal 
observational 

US, France, Taiwan, Denmark, 
Finland, Iceland, Norway, 
Sweden, UK, Italy, Canada 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 2,401,331   -     Surgery   Cancer, mortality  

Winder et al., 
2017 (1155) 

8 NRCTs, 
longitudinal 
observational 

US, Sweden, Canada Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 31,083   -     Surgery   Cancer  

Winder et al., 
2018 (1156) 

9 NRCTs, 
longitudinal 
observational 

US, Sweden Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 130,704   -     Surgery   Cancer  

Witham & 
Avenell, 2010 
(1157) 

9 RCTs US, UK Older adults 
(65y+), all adults 
(18y+) 

 1,954   -    Nutrition, physical 
activity  

 CVD, blood lipid 
profile  

Yan et al., 2016 
(1158) 

6 RCTs US, Taiwan, China, Italy Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 410   T2DM   Surgery   T2DM, blood 
pressure indicators, 
HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  

Zhou & Zeng, 
2023 (1159) 

7 RCTs, 
longitudinal 
observational 

US, China, India, Australia Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 646   -     Surgery   T2DM, HbA1c 
levels/blood glucose  

Zhou et al., 2012 
(1160) 

21 RCTs Not reported Adolescents (12y 
to <18y), all 
children (2-<18y), 
young and 
middle-aged 

 13,759   -     Pharmacological   HbA1c levels/blood 
glucose, blood lipid 
profile, adverse 
events  
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Countries Participants Total number 
of individual 
participants 

Pre-existing 
conditions 

Interventions Outcomes 

adults (18-<65y), 
all adults (18y+) 

Zhou et al., 2016 
(1161) 

32 RCTs, NRCTs, 
longitudinal 
observational 

US, Australia, Netherlands, 
Italy, Brazil, Norway, India, 
Sweden, Canada, Spain 

Young and 
middle-aged 
adults (18-<65y), 
all adults (18y+) 

 302,188   -     Surgery   Cancer, mortality  

CVD, cardiovascular disease; HbA1c, glycated haemoglobin; HRQoL, health-related quality of life; NAFLD, non-alcoholic fatty liver disease; NRCTs, non-randomised controlled trials; RCTs, 
randomised controlled trials; T2DM, type 2 diabetes mellitus. 
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Children (2y to <12y) 

A review was identified for children and behavioural interventions. No reviews were located for 
children and pharmacological or surgical interventions. 
 

Behavioural interventions (1 review) 

There were no differences in parent-reported HRQoL or risk of serious adverse events for children 
participating in behaviour-based interventions (any single, or combination of nutrition, physical 
activity, or other behavioural interventions) compared with children in comparator conditions (1020) 
(Table B18). 
 
Table B18: Reported health outcomes (other than weight maintenance/loss) in children 
participating in behavioural interventions 
Condition Included Results 
Cardiovascular disease ― 
Type 2 diabetes ― 
NAFLD ― 
Musculoskeletal conditions ― 
Cancer ― 
Mental health ― 
Reproductive health ― 
Mortality from any of the above diseases ― 
Health-related quality of life  

Parent-reported HRQoL Null (1020) 

Blood pressure indicators ― 
Blood glucose/ HbA1c levels ― 
Blood lipid profile ― 
Adverse events  

Risk of serious adverse events Null (1020) 

HbA1C, glycated haemoglobin; HRQoL, health-related quality of life; NAFLD, non-alcoholic fatty liver disease. 
 
 

Adolescents (12y to <18y) 

A review was identified for adolescents and surgical interventions. No reviews were located for 
children and behavioural or pharmacological interventions. 
 

Surgical interventions (1 review) 

Favourable outcomes for adolescents who underwent bariatric surgery were increased remission of 
metabolic syndrome and improved physical function (a HRQoL component) (1110). Adolescents also 
experienced surgery-related adverse events (six proximal gastric enlargements and two needlestick 
injuries to tubing among 25 adolescents) (1110) (Table B19). 
 
Table B19: Reported health outcomes (other than weight maintenance/loss) in adolescents 
participating in surgical interventions 
Condition Included Results 
Cardiovascular disease ― 
Type 2 diabetes ― 

Remission of metabolic syndrome Favours intervention  
Laparoscopic adjustable gastric banding (LAGB) (1110) 

NAFLD ― 
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Musculoskeletal conditions ― 
Cancer ― 
Mental health ― 
Reproductive health ― 
Mortality from any of the above diseases ― 
Health-related quality of life  

Physical function Favours intervention  
LAGB (1110) 

Other HRQoL components Null  
LAGB (1110) 

Blood pressure indicators ― 
Blood glucose/ HbA1c levels ― 
Blood lipid profile ― 
Adverse events  

Proximal gastric enlargements Proximal gastric enlargements with: 
LAGB (1110) 

Needlestick injury to tubing Needlestick injury to tubing with: 
LAGB (1110) 

Cholecystectomy Cholecystectomy with both:  
LAGB and lifestyle (control) interventions (1110) 

Depression Hospital admission for depression in both:  
LAGB and lifestyle (control) interventions (1110) 

HbA1C, glycated haemoglobin; HRQoL, health-related quality of life; LAGB, Laparoscopic adjustable gastric banding; NAFLD, 
non-alcoholic fatty liver disease. 
 

Young and middle-aged adults (≥18y to <65y) 

Reviews were identified for young and middle-aged adults and behavioural, pharmacological, and 
surgical interventions. 
 

Behavioural interventions (13 reviews) 

Reported outcomes for young and middle-aged adults participating in behavioural weight 
management/loss interventions are summarised in Table B20. For nutrition interventions, favourable 
outcomes were improved type 2 diabetes risk (with energy restriction interventions and ad libitum 
dietary interventions) (1136), fasting plasma glucose (very low energy diet [VLED] versus low energy 
diet [LED]) (1116), fasting insulin (with low GI diets) (1141), HDL-C (with commercial weight loss 
programmes (1097) and low GI diets (1141)), and triglycerides (with commercial weight loss 
programmes (1097)). A reported adverse outcome was increased fasting plasma glucose with low GI 
diets (1141). 
 
For physical activity interventions, there was a reduced risk of type 2 diabetes with heterogeneous 
physical activity interventions (1136). 
 
For combined nutrition and physical activity interventions, there were favourable outcomes for 
cardiovascular events (1133), type 2 diabetes risk (1127), cancer risk (1133), mental health (999), 
mortality (all cause, cardiovascular, and cancer mortality) (1133), systolic (1109, 1126) and diastolic 
(1109) blood pressure, fasting glucose (1126), HbA1c levels (1109, 1123), and triglycerides (1109). An 
adverse outcome was decreased bone mineral density (1126). 
 
There were several reviews with overlapping studies. The reviews with overlapping studies and the 
reasons for omitting findings are recorded in Table B21. 
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Table B20: Reported health outcomes (other than weight maintenance/loss) in young and middle-aged adults participating in behavioural 
interventions 
Condition Nutrition – Included Results Physical Activity – Included Results Nutrition and Physical Activity 

– 
Included Results  

Cardiovascular disease    
Cardiovascular events ― ― Favours intervention (1133) 

Type 2 diabetes  
 
 

  

Type 2 diabetes risk Favours intervention  
Energy restriction interventions and ad 

libitum dietary interventions (1136)  

 

Null  
Vitamin and micronutrient interventions 

(1136)  

Favours intervention 
Heterogeneous PA interventions (1136)  

Favours intervention (1127) 

NAFLD ― ― ― 
Musculoskeletal conditions ― ― ― 
Cancer ― ―  

Cancer risk   Favours intervention (1133) 
Mental health ―    

Depression  Null  
Aerobic activity duration varied between 70-225 

minutes per week (1098) 

Favours intervention (999) 

Anxiety  Null 
Aerobic activity duration varied between 70-225 

minutes per week (1098) 

 

Stress  Null 
Aerobic activity duration varied between 70-225 

minutes per week (1098) 

 

Self-efficacy (general)   Favours intervention (999) 

Self-efficacy (exercise-related)   Favours intervention (999) 

Self-efficacy (diet-related)   Null  (999) 

Self-esteem   Favours intervention (999) 

Body image concerns   Favours intervention (999) 

Emotional eating   Favours intervention (999) 

Negative affect   Favours intervention (999) 

Life satisfaction   Favours intervention (999) 
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Condition Nutrition – Included Results Physical Activity – Included Results Nutrition and Physical Activity 
– 

Included Results  
Reproductive health ― ― ― 
Mortality from any of the above diseases ― ―  

 
All-cause mortality   Favours intervention (1133) 

Cardiovascular mortality   Favours intervention (1133) 

Cancer mortality   Favours intervention (1133) 

Health-related quality of life ―   
 

Global HRQoL  Null  
Aerobic activity duration varied between 70-225 

minutes per week (1098) 

Null (999) 

Mental health   Favours intervention (999) 

Obesity-related HRQoL   Null (999) 

Blood pressure indicators    
Systolic blood pressure Null 

Energy restriction interventions and ad 
libitum dietary interventions (1109)  

Commercial weight loss programmes 
(1097) 

Low GI diets (1141) 

Null 
Interventions varied in intensity, type, frequency and 

duration (generally 30-45mins, 3-4 times per 
week)(1109)  

Favours intervention (1109, 
1126) 

Diastolic blood pressure Null 
Energy restriction interventions and ad 

libitum dietary interventions (1109)  
Commercial weight loss programmes 

(1097) 

Low GI diets (1141) 

Null 
Interventions varied in intensity, type, frequency and 
duration (generally 30-45mins, 3-4 times per week) 

(1109)  

Favours intervention (1109) 

Blood glucose/ HbA1c levels    
 

Fasting glucose   Favours intervention (1126)  
Fasting plasma glucose Favours intervention  

VLED vs LED (1116) 

 
Null 

Energy restriction interventions and ad 
libitum dietary interventions (1109) 

Commercial weight loss programmes 
(1097) 

Null 
Interventions varied in intensity, type, frequency and 
duration (generally 30-45mins, 3-4 times per week) 

(1109)  

Null (1109) 
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Condition Nutrition – Included Results Physical Activity – Included Results Nutrition and Physical Activity 
– 

Included Results  
VLED vs MER (1116) 

 
Favours comparator 
Low GI diets (1141) 

Fasting insulin Favours intervention 
Low GI diets (1141) 

 
Null 

Commercial weight loss programmes 
(1097) 

  

HbA1c levels Null 
Low GI diets (1141) 

Energy restriction interventions and ad 
libitum dietary interventions (1109) 

Null 
Interventions varied in intensity, type, frequency and 

duration (generally 30-45mins, 3-4 times per 
week)(1109)  

Favours intervention (1109, 
1123) 

Blood lipid profile    
HDL-C Favours intervention 

Commercial weight loss programmes 
(1097) 

Low GI diets (1141) 

 

Null 
Energy restriction interventions and ad 

libitum dietary interventions (1109) 

Null 
Interventions varied in intensity, type, frequency and 

duration (generally 30-45mins, 3-4 times per 
week)(1109)  

Null (1109) 

LDL-C Null 
Commercial weight loss programmes 

(1097) 

Low GI diets (1141) 

Energy restriction interventions and ad 
libitum dietary interventions (1109) 

Null 
Interventions varied in intensity, type, frequency and 
duration (generally 30-45mins, 3-4 times per week) 

(1109)  

Favours intervention (1126)  

Null (1109) 

Triglycerides Favours intervention 
Commercial weight loss programmes 

(1097) 

 
Null 

Low GI diets (1141) 

VLED vs LED (1116) 

VLED vs MER (1116) 

Null 
Interventions varied in intensity, type, frequency and 

duration (generally 30-45mins, 3-4 times per 
week)(1109)  

Favours intervention (1109)  
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Condition Nutrition – Included Results Physical Activity – Included Results Nutrition and Physical Activity 
– 

Included Results  
Energy restriction interventions and ad 

libitum dietary interventions (1109) 

Total cholesterol Null 
Low GI diets (1141)  

Energy restriction interventions and ad 
libitum dietary interventions (1109) 

Null 
Interventions varied in intensity, type, frequency and 
duration (generally 30-45mins, 3-4 times per week) 

(1109)  

Null (1109) 

Adverse events    
Bone mineral density   Reduced bone  mineral density 

(total or hip) in nutrition and 
physical activity interventions 

(1126) 

Non-serious adverse events No difference in non-serious adverse 
events experienced between VLED and 

controls (1116) 

  

HbA1C, glycated haemoglobin; HRQoL, health-related quality of life; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; LED, low energy diet; Low GI, Low 
glycaemic index; MER, moderate energy restriction; NAFLD, non-alcoholic fatty liver disease; PA, physical activity; VLED, very low energy diet. 
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Table B21: Omitted results on reported health outcomes (other than weight maintenance/loss) in young and middle-aged adults participating in 
behavioural interventions and reasons for omission 
Condition Nutrition  Physical Activity Nutrition and Physical Activity 
Cardiovascular disease    
Type 2 diabetes    

Type 2 diabetes risk   Timeframe (838, 1126, 1136) 

NAFLD    
Musculoskeletal conditions    
Cancer    
Mental health    
Reproductive health    
Mortality from any of the above diseases    

All-cause mortality   Fewer studies (1127) 

Cardiovascular mortality   Fewer studies (1127) 

Health-related quality of life    
Global HRQoL   Timeframe (1127) 

Blood pressure indicators    
Blood glucose/ HbA1c levels    

Fasting plasma glucose Timeframe (1102)   
Blood lipid profile    
Adverse events    

HbA1C, glycated haemoglobin; HRQoL, health-related quality of life; NAFLD, non-alcoholic fatty liver disease. 
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Pharmacological interventions (6 reviews) 

Specific drugs had reported beneficial outcomes for type 2 diabetes (lipase inhibitors (1118), anorectic 
and anticonvulsants (1118),,GLP-1 [semaglutide] (1118), and biguanide (1126, 1136)), cardiovascular 
mortality (opioid antagonist plus norepinephrine-dopamine reuptake inhibitor (1118)), global HRQoL 
(opioid antagonist plus norepinephrine-dopamine reuptake inhibitor (1118)) and physical function 
(GLP-1 [semaglutide] (1115)), systolic blood pressure (anorectic and anticonvulsants (1118), GLP-1 
[semaglutide and liraglutide] (1118), and biguanide (1126)), diastolic  blood pressure (lipase inhibitors 
(1118), anorectic and anticonvulsants (1118), and GLP-1 [semaglutide and liraglutide] (1118)),  fasting 
glucose (lipase inhibitors (1160) and biguanide (1126)), HDL-C (lipase inhibitors (1118), anorectic and 
anticonvulsants (1118), GLP-1 [semaglutide and liraglutide] (1118), and opioid antagonist plus 
norepinephrine-dopamine reuptake inhibitor (1118)), LDL-C (lipase inhibitors (1118)), and total 
cholesterol (lipase inhibitors (1118)) (Table B22). Reported adverse outcomes were increased systolic 
and diastolic blood pressure with opioid antagonist plus norepinephrine-dopamine reuptake inhibitor 
(1118), and adverse events with various drugs (1115, 1118, 1126, 1160). 
 
There were several reviews with overlapping studies. The reviews with overlapping studies and the 
reasons for omitting findings are recorded in Table B23. 
 
Table B22: Reported health outcomes (other than weight maintenance/loss) in young and 
middle-aged adults participating in pharmacological interventions 
Condition Pharmacological interventions – Included Results 

Cardiovascular disease  

Nonfatal stroke Null 
Lipase inhibitors* (1118) 

Anorectic and anticonvulsants* (1118) 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor* (1118) 
GLP-1 (semaglutide and liraglutide)*(1118) 

Nonfatal myocardial infarction Null 
Lipase inhibitors* (1118) 

Anorectic and anticonvulsants* (1118) 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor* (1118) 
GLP-1 (semaglutide and liraglutide) *(1118) 

Type 2 diabetes  

Type 2 diabetes risk Favours intervention 
Lipase inhibitors* (1118)  

Anorectic and anticonvulsants* (1118) 
GLP-1 (semaglutide) *(1118) 

Biguanide†(1126, 1136) 
 

Null 
GLP-1 (liraglutide) *(1118) 

NAFLD ― 

Musculoskeletal conditions ― 

Cancer ― 

Mental health ― 

Reproductive health ― 

Mortality from any of the above diseases  
 

All-cause mortality Null  
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Condition Pharmacological interventions – Included Results 

Lipase inhibitors* (1118) 
Anorectic and anticonvulsants* (1118) 

Opioid antagonist plus norepinephrine-dopamine 
reuptake inhibitor* (1118) 

GLP-1 (semaglutide and liraglutide) *(1118) 
Cardiovascular mortality Favours intervention 

Opioid antagonist plus norepinephrine-dopamine 
reuptake inhibitor* (1118) 

 
Null  

Lipase inhibitors* (1118) 
Anorectic and anticonvulsants* (1118) 

GLP-1 (semaglutide and liraglutide) *(1118) 
Health-related quality of life  

Global HRQoL Favours intervention 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor*(1118) 
 

Null 
Lipase inhibitors*(1118) 

Anorectic and anticonvulsants* (1118) 
GLP-1 (semaglutide and liraglutide) * (1118) 

Physical function HRQoL Favours intervention 
GLP-1 (semaglutide) *(1115) 

Blood pressure indicators  
 

Systolic blood pressure Favours intervention 
Anorectic and anticonvulsants*(1118) 

GLP-1 (semaglutide and liraglutide)*(1118) 
Biguanide† (1126) 

 
Null 

Lipase inhibitors* (1118)  
 

Favours comparator 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor*(1118) 
Diastolic blood pressure Favours intervention 

Lipase inhibitors* (1118)  
Anorectic and anticonvulsants* (1118) 

GLP-1 (semaglutide and liraglutide) *(1118) 
 

Favours comparator 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor*(1118) 
Blood glucose/ HbA1c levels  

Fasting glucose Favours intervention  
Lipase inhibitors*(1160) 

Biguanide† (1126)  
Blood lipid profile  

HDL-C Favours intervention 
Lipase inhibitors* (1118)  

Anorectic and anticonvulsants *(1118) 
GLP-1 (semaglutide and liraglutide) *(1118) 

Opioid antagonist plus norepinephrine-dopamine 
reuptake inhibitor*(1118) 

LDL-C Favours intervention 
Lipase inhibitors* (1118)  
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Condition Pharmacological interventions – Included Results 

Null 
Anorectic and anticonvulsants* (1118) 

GLP-1 (semaglutide and liraglutide) *(1118) 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor* (1118) 
Triglycerides Null 

Lipase inhibitors*(1160) 
Total cholesterol Favours intervention 

Lipase inhibitors* (1118)  
 

Null 
Anorectic and anticonvulsants* (1118) 

GLP-1 (semaglutide and liraglutide) *(1118) 
Opioid antagonist plus norepinephrine-dopamine 

reuptake inhibitor*(1118) 
Adverse events  

Hypoglycaemia Hypoglycaemia recorded with lipase inhibitors*(1126) 
 

Hypoglycaemia not recorded with GLP-1 (semaglutide) * 
(1115) 

Gastrointestinal (including nausea, diarrhoea and 
general GI symptoms)  

GI symptoms recorded with: 
Lipase inhibitors*(1118) 

Opioid antagonist plus norepinephrine-dopamine 
reuptake inhibitor*(1118) 

GLP-1 (semaglutide) *(1118) 
Biguanide†(1126) 

 
GI symptoms not recorded with: 

Anorectic and anticonvulsants* (1118) 
GLP-1 (liraglutide)*(1118) 

Vitamin deficiencies Vitamin deficiencies recorded with: 
Lipase inhibitors*(1118) 

Headaches Headaches not recorded with: 
Lipase inhibitors* (1160) 

Upper respiratory infections (including pharyngitis)  Upper respiratory infections no increased events with: 
Lipase inhibitors* (1160) 

Risk of non-specified serious adverse events Increased risk of non-specified serious adverse events 
with: 

Lipase inhibitors*(1126) 
GLP-1 (semaglutide) *(1115) 

* Pharmacological interventions approved for the treatment of overweight or obesity, †pharmacological treatments 
prescribed for health outcomes other than obesity that result in weight loss. GI, gastrointestinal; GLP-1, glucagon-like 
peptide-1 receptor agonists; HDL-C, high density lipoprotein cholesterol; HRQoL, health-related quality of life; LDL-C, low 
density lipoprotein cholesterol; NAFLD, non-alcoholic fatty liver disease. 
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Table B23: Omitted results on reported health outcomes (other than weight maintenance/loss) 
in young and middle-aged adults participating in pharmacological interventions and reasons 
for omission 
Condition Pharmacological interventions – Omitted Results 

 
Cardiovascular disease  

Type 2 diabetes  

Type 2 diabetes risk Timeframe – lipase inhibitors* (1126) 

NAFLD  
Musculoskeletal conditions  

Cancer  

Mental health  

Reproductive health  
Mortality from any of the above diseases  

Health-related quality of life  

Blood pressure indicators  

Systolic blood pressure Timeframe- lipase inhibitors* (1122, 1126, 1160) 

Timeframe - GLP-1 (semaglutide) * (1115) 

Diastolic blood pressure Timeframe- lipase inhibitors *(1122, 1160) 

Blood glucose/ HbA1c levels  

Fasting glucose Timeframe – lipase inhibitors*(1126)  

Blood lipid profile  

HDL-C Timeframe – lipase inhibitors*(1160) 

LDL-C Timeframe – lipase inhibitors* (1126, 1160) 

Total cholesterol Timeframe – lipase inhibitors*(1160) 

Adverse events  

Gastrointestinal (including nausea, diarrhoea and 
general GI symptoms)  

Timeframe – lipase inhibitors* (1126, 1160) 

Timeframe – GLP-1 (semaglutide) * (1115) 

* Pharmacological interventions approved for the treatment of overweight or obesity, †pharmacological treatments 
prescribed for health outcomes other than obesity that result in weight loss. GI, gastrointestinal; GLP-1, glucagon-like 
peptide-1 receptor agonists; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; NAFLD, 
non-alcoholic fatty liver disease. 
 

Surgical interventions 

For bariatric surgery, there were favourable outcomes for cardiovascular disease (e.g., coronary artery 
disease (1101), atrial fibrillation (1139), myocardial infarction (1101), and stroke (1145)), type 2 
diabetes (e.g., type 2 diabetes risk (1153) and diabetes remission (967)), adverse liver outcomes risk 
(1151), non-alcoholic cirrhotic disease risk (1151), knee pain (1114), overall cancer risk and risk of 
various cancer types (e.g., colorectal, pancreatic, gallbladder and ovarian cancers) (1154), 
cardiovascular (1101) and cancer-related (1154) mortality, HRQoL (e.g., global HRQoL (967), physical 
functioning (972), social functioning (972), and emotional functioning (972)), blood pressure indicators 
(e.g., systolic and diastolic blood pressure (1150) and hypertension remission (1106)), glucose 
metabolism (fasting glucose (1103, 1159) and HbA1c (967, 1159)), dyslipidaemia incidence (1153), and 
reduction in use of lipid lowering drugs (967) (Table B24). Adverse outcomes with bariatric surgery 
were increased cirrhosis risk (1151) and breast cancer (stage I) risk (1132), as well as surgery-related 
adverse events (1112, 1128). 
 
There were several reviews with overlapping studies. The reviews with overlapping studies and the 
reasons for omitting findings are recorded in Table B25. 
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Table B24: Reported health outcomes (other than weight maintenance/loss) in young and 
middle-aged adults participating in surgical interventions 
Condition Surgical interventions – Included Results 

Cardiovascular disease  
Coronary artery disease Favours intervention 

Bariatric surgeries pooled (1101) 

Atrial fibrillation Favours intervention 
Bariatric surgeries pooled (1139)  

Myocardial infarction Favours intervention 
Bariatric surgeries pooled (1101) 

Stroke (unspecified type) 
 

Favours intervention 
Bariatric surgeries pooled (1145)  

Ischaemic stroke Favours intervention 
Bariatric surgeries pooled (1149)  

Heart failure Favours intervention 
Bariatric surgeries pooled (1101) 

Ischaemic heart disease Favours intervention 
Bariatric surgeries pooled (1153) 

 
Null 

Bariatric surgeries pooled (1161) 

Cardiovascular risk factors Favours intervention 
Bariatric surgeries pooled (1106) 

Major adverse cardiovascular events Favours intervention 
Bariatric surgeries pooled (1145)  

Cardiovascular events Favours intervention 
Bariatric surgeries pooled (1106) 

Venous thromboembolism Favours intervention 
Bariatric surgeries pooled (1153) 

Type 2 diabetes  
Risk of Type 2 diabetes Favours intervention 

Bariatric surgeries pooled (1153) 

Diabetes remission Favours intervention 
Bariatric surgeries pooled (967) 

Use of diabetes drugs Favours intervention 
Bariatric surgeries pooled (967) 

Endoscopic surgeries pooled (1128) 

Metabolic syndrome Favours intervention 
Bariatric surgeries pooled (967) 

NAFLD   
Adverse liver outcomes risk Favours intervention 

Bariatric surgeries pooled (1151)  

Non-alcoholic cirrhotic disease risk Favours intervention 
Bariatric surgeries pooled (1151)  

Alcoholic cirrhosis risk Favours comparator 
Bariatric surgeries pooled (1151) 

Musculoskeletal conditions  
Knee pain Favours intervention 

Bariatric surgeries pooled (1114) 

Cancer  
Overall cancer risk (all types) Favours intervention 

Bariatric surgeries pooled (1154)  
Colorectal cancer risk Favours intervention 

Bariatric surgeries pooled (1154)  

Gastric bypass (1107)  
Sleeve gastrectomy (1107)  

 
Null 

Gastric banding (1107)  
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Condition Surgical interventions – Included Results 

Early-onset colorectal cancer risk Favours intervention 
Bariatric surgeries pooled (1099)  

Pancreatic cancer risk Favours intervention 
Bariatric surgeries pooled (1154)  

Obesity-related cancer risk Favours intervention 
Bariatric surgeries pooled (1152, 1154) 

Non-obesity related cancer risk Null 
Bariatric surgeries pooled (1161)  

Gallbladder cancer risk Favours intervention 
Bariatric surgeries pooled (1154)  

Ovarian cancer risk Favours intervention 
Bariatric surgeries pooled (1154) 

Endometrial cancer risk Favours intervention 
Bariatric surgeries pooled (1154)  

Breast cancer risk Favours intervention 
Bariatric surgeries pooled (1154)  

Breast cancer stage I risk Favours comparator 
Bariatric surgeries pooled (1132)  

Breast cancer stage II risk Null 
Bariatric surgeries pooled (1132)  

Breast cancer stage III/IV risk Favours Intervention 
Bariatric surgeries pooled (1132)  

Oesophageal carcinoma risk Null 
Bariatric surgeries pooled (1154)  

Kidney cancer risk Null 
Bariatric surgeries pooled (1154)  

Multiple myeloma risk Null 
Bariatric surgeries pooled (1154)  

Thyroid cancer risk Null 
Bariatric surgeries pooled (1154)  

Gastric cancer risk Null 
Bariatric surgeries pooled (1154)  

Prostate cancer risk Null 
Bariatric surgeries pooled (1154)  

Hepatocellular carcinoma risk Favours intervention 
Bariatric surgeries pooled (1154)  

Mental health  
Depressive event risk Null 

Bariatric surgeries pooled (1144) 

Reproductive health ― 
Mortality from any of the above diseases  

All-cause mortality Favours intervention 
Bariatric surgeries pooled (1149)  

 

Null 
Bariatric surgeries pooled (1112, 1161) 

Cardiovascular mortality Favours intervention 
Bariatric surgeries pooled (1101) 

Cancer-related mortality Favours intervention 
Bariatric surgeries pooled (1154)  

Health-related quality of life  
Global HRQoL Favours intervention 

Bariatric surgeries pooled (967) 

Mental health Favours intervention 
Bariatric surgeries pooled (972, 1144)  

Physical functioning Favours intervention 
Bariatric surgeries pooled (972)  

Social functioning Favours intervention 
Bariatric surgeries pooled (972)  
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Condition Surgical interventions – Included Results 

Emotional functioning Favours intervention 
Bariatric surgeries pooled (972)  

Vitality Favours intervention 
Bariatric surgeries pooled (972)  

General health Favours intervention 
Bariatric surgeries pooled (972)  

Blood pressure indicators  
Systolic blood pressure Favours intervention 

Bariatric surgeries pooled (1150) 

 
Null 

Endoscopic surgery 
Intragastric Balloon therapy (1128) 

Diastolic blood pressure Favours intervention 
Bariatric surgeries pooled (1150) 

Hypertension remission Favours intervention 
Bariatric surgeries pooled (1106) 

Incidence of hypertension Favours intervention  
Bariatric surgeries pooled (1153) 

 

Null 
Endoscopic surgeries pooled (1128) 

Reduction in use of hypertensive drugs Favours intervention 
Bariatric surgeries pooled (1112) 

Blood glucose/HbA1c levels  
Fasting glucose Favours intervention 

Bariatric surgeries pooled (1103, 1159) 

 
Null 

Endoscopic surgery  
Intragastric balloon therapy (1128)  

Insulin resistance Null 
Bariatric surgeries pooled (1131) 

HbA1c Favours intervention 
Bariatric surgeries pooled (967, 1159) 

 
Favours intervention 

Endoscopic surgeries pooled (1128)  
Blood lipid profile  

HDL-C Favours intervention 
Bariatric surgeries pooled (967, 1103, 1106) 

Roux-en-Y gastric bypass (1131) 

Sleeve gastrectomy (1131) 

 
Null 

Bariatric surgery by type only: 
Adjustable gastric banding (1131) 

Biliopancreatic diversion (1131) 

Duodenal-jejunal bypass with minimal gastric resection (1131) 

Sleeve gastrectomy with transit bipartition (1131) 

 
Endoscopic surgery by type only: 

Endoscopic sleeve gastroplasty (1128) 

LDL-C Favours intervention 
Bariatric surgeries pooled (1106) 

Roux-en-Y gastric bypass (1131) 

 
Null 

Bariatric surgeries pooled (1103)  
Adjustable gastric banding (1131) 
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Condition Surgical interventions – Included Results 

Biliopancreatic diversion (1131) 

Duodenal-jejunal bypass with minimal gastric resection (1131) 

Sleeve gastrectomy (1131) 

Sleeve gastrectomy with transit bipartition (1131) 

 
Endoscopic surgery by type only: 

Endoscopic sleeve gastroplasty (1128) 

Total cholesterol Favours intervention 
Bariatric surgeries pooled (967, 1103, 1106)  

Roux-en-Y gastric bypass (1131) 

 
Null 

Bariatric surgeries by type only: 
Adjustable gastric banding (1131) 

Biliopancreatic diversion (1131) 

Sleeve gastrectomy (1131) 

Sleeve gastrectomy with transit bipartition (1131) 

 
Endoscopic surgery by type only: 

Intragastric balloon therapy (1128) 

Triglycerides Favours intervention 
Bariatric surgeries pooled  (967, 1103, 1106)  

Roux-en-Y gastric bypass (1131) 

Sleeve gastrectomy (1131) 

 
Null 

Bariatric surgeries by type only: 
Adjustable gastric banding (1131) 

Biliopancreatic diversion (1131) 

Duodenal-jejunal bypass with minimal gastric resection (1131) 

 
Endoscopic surgery by type only: 

Intragastric balloon therapy (1128) 

Dyslipidaemia incidence Favours intervention 
Bariatric surgeries pooled (1153) 

Reduction in use of lipid lowering drugs Favours intervention 
Bariatric surgeries pooled (967) 

Adverse events  
Extra-gastric bleed Extra-gastric bleed with: 

Endoscopic sleeve gastroplasty (1128) 

Pain Pain with: 
Endoscopic sleeve gastroplasty (1128) 

 
Sore throat with: 

Endoscopic sleeve gastroplasty (1128) 

Nausea and vomiting Nausea and vomiting with: 
Endoscopic sleeve gastroplasty (1128) 

Heartburn/reflux Heartburn/reflux with: 
Endoscopic sleeve gastroplasty (1128) 

Mouth trauma Mouth trauma with: 
Endoscopic sleeve gastroplasty (1128) 

Gastric erosion Gastric erosion with: 
Endoscopic sleeve gastroplasty (1128) 

Re-operations Re-operations with: 
Bariatric surgery (1112) 

Long-term periprosthetic infection following 
total joint arthroplasty (TJA)  

Rate of long-term periprosthetic infection following total joint 
arthroplasty (TJA) did not differ between bariatric surgery and non-

surgery groups (1129) 

Long-term periprosthetic fracture following 
TJA 

Rate of long-term periprosthetic fracture following TJA did not 
differ between bariatric surgery and non-surgery groups (1129) 
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Condition Surgical interventions – Included Results 

Long-term dislocation following TJA Rate of long-term dislocation following TJA did not differ between 
bariatric surgery and non-surgery groups (1129) 

Long-term revision following TJA Rate of long-term revision following TJA did not differ between 
bariatric surgery and non-surgery groups (1129) 

Iron deficiency anaemia Iron deficiency anaemia with: 
Bariatric surgery (1112)  

Serious adverse events (SAEs) Rate of SAEs did not differ between bariatric surgery and non-
surgery groups (967) 

HbA1c, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; NAFLD, 
non-alcoholic fatty liver disease; SAEs, serious adverse events; TJA, total joint arthroplasty. 
 
Table B25: Omitted results on reported health outcomes (other than weight maintenance/loss) 
in young and middle-aged adults participating in surgical interventions and reasons for 
omission 
Condition Surgical interventions – Omitted Results 

Cardiovascular disease  
Atrial fibrillation Timeframe - (1101, 1149)  

 
Myocardial infarction Timeframe - (1125, 1145, 1149, 1153, 1159)  
Stroke (unspecified type) 

 
Timeframe - (1125, 1149, 1161)  

Heart failure Timeframe - (1149, 1153, 1161) 

Major adverse cardiovascular events Timeframe - (1143)  
Cardiovascular events Timeframe -  (1125)  

 
Venous thromboembolism  

Type 2 diabetes  
Risk of Type 2 diabetes Timeframe (838, 1136)   
Diabetes remission Non-Cochrane reviews (1103, 1106, 1112, 1159) 

Use of diabetes drugs Non-Cochrane review (1112) 

Metabolic syndrome Non-Cochrane review (1112) 

NAFLD  
Musculoskeletal conditions  
Cancer  

Overall cancer risk (all types) Timeframe (1100, 1146, 1152, 1161)  
Colorectal cancer risk Timeframe (1093, 1096, 1104, 1107, 1137, 1152) 

Pancreatic cancer risk Timeframe (1111) 

Obesity-related cancer risk Timeframe (1161)  

Ovarian cancer risk Timeframe (1120) 

Endometrial cancer risk Timeframe (1120, 1152, 1156) 

 
Breast cancer risk Timeframe (1120, 1132, 1152, 1155) 

Oesophageal carcinoma risk Timeframe (1152) 

Prostate cancer risk Timeframe (1152) 

Hepatocellular carcinoma risk Timeframe (1140, 1151)  
Mental health  
Reproductive health  
Mortality from any of the above diseases  

All-cause mortality Timeframe (1125, 1138, 1153) 

 

Cardiovascular mortality Timeframe (1106, 1138, 1145, 1149, 1153) 

Health-related quality of life  
Global HRQoL Non-Cochrane review (1112) 

Blood pressure indicators  
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Condition Surgical interventions – Omitted Results 

Systolic blood pressure Timeframe (1103, 1112) 

Diastolic blood pressure Timeframe (1103, 1112) 

Blood glucose/HbA1c levels  
Fasting glucose Timeframe (1112)  
HbA1c Timeframe (1112)  

Blood lipid profile  
HDL-C Timeframe (1112)  
LDL-C Timeframe (967, 1112)  
Total cholesterol Timeframe (1112)  
Triglycerides Timeframe (1112)  
Reduction in use of lipid lowering drugs Non-Cochrane review (1112)  

Adverse events  
HbA1c, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol. 

 

Older adults (≥65y) 

A review was identified for older adults and behavioural interventions. No reviews were located for 
older adults and pharmacological or surgical interventions. 
 
Behavioural interventions (1 review) 

Reported favourable outcomes for older adults participating in behavioural interventions were 
reduced total cholesterol for those participating in nutrition interventions and in combined nutrition 
and physical activity interventions (1157). 
 

Specific populations 

Young and middle-aged men (≥18y to <65y) 

A review was identified for young and middle-aged men and behavioural interventions. No reviews 
were located for young and middle-aged men and pharmacological or surgical interventions. 
 

Behavioural interventions (1 review) 

Reported outcomes for men participating in behavioural interventions are provided in Table B26. For 
nutrition interventions, there were beneficial outcomes for HDL-C and triglycerides (1036). For 
physical activity interventions, there were beneficial outcomes for HDL-C and triglycerides (1036). For 
combined nutrition and physical activity interventions, men benefited from reductions in the 
incidence of diabetes (1036). For nutrition, physical activity, and behaviour therapy (e.g., initiatives 
based on social cognitive theory) interventions, there were favourable outcomes for systolic and 
diastolic blood pressure, plasma glucose, and blood lipids (HDL-C, LDL-C, triglycerides, and total 
cholesterol) (1036). 
 

Young and middle-aged women (≥18y to <65y) 

Reviews were identified for young and middle-aged women and both behavioural and surgical 
interventions. No reviews were found on young and middle-aged women and pharmacological 
interventions. 
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Behavioural interventions (1 review) 

Reported outcomes for women participating in combined nutrition and physical activity interventions 
were reduced incidence of type 2 diabetes and reduced systolic blood pressure (1036). There were no 
changes in diastolic blood pressure, fasting plasma glucose, HbA1c, and blood lipids (HDL-C, total 
cholesterol, and triglycerides) (1036). 
 

Surgical interventions (1 review) 

A reported outcome for women undergoing surgical interventions was increased recovery from work-
restricting knee pain with bariatric surgery (1114). 
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Table B26: Reported outcomes (other than weight management/loss) for men participating in behavioural interventions 
Condition  Nutrition – Included 

Results  
Physical activity – Included 

Results  
Nutrition and physical activity 

interventions – Included Results  
Nutrition, physical activity and behavioural 

interventions – Included Results  
Cardiovascular disease  - - - - 
Type 2 diabetes      

Type 2 diabetes risk   Favours intervention 
(1036) 

 

NAFLD  - - - - 
Musculoskeletal conditions  - - - - 
Cancer  - - - - 
Mental health  - - - - 
Reproductive health      

Erectile dysfunction   Null 
(1036) 

 

Mortality from any of the above 
diseases  

- - - - 

Health-related quality of life  - - - - 
Blood pressure indicators      

Systolic blood pressure Null 
Energy restriction 

intervention (1036) 

Null 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

Null 
(1036) 

Favours intervention 
(1036) 

Diastolic blood pressure Null 
Energy restriction 

intervention (1036) 

Null 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

Null 
(1036) 

Favours intervention 
(1036) 

Blood glucose/ HbA1c levels      
Fasting plasma glucose   Null 

(1036) 
Favours intervention 

(1036) 
HbA1c   Null 

(1036) 
 

Blood lipid profile      
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HDL-C Favours intervention 
Energy restriction 

intervention (1036) 

Favours intervention 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

Null 
(1036) 

Favours intervention 
(1036) 

LDL-C Null 
Energy restriction 

intervention (1036) 

Null 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

 Favours intervention 
(1036) 

Total cholesterol Null 
Energy restriction 

intervention (1036) 

Null 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

Null 
(1036) 

Favours intervention 
(1036) 

Triglycerides Favours intervention 
Energy restriction 

intervention (1036) 

Favours intervention 
Aerobic and strengthening 

exercise (calisthenics, muscle 
stretching, brisk walking and 
jogging), 1 hour, 3 times per 

week (1036) 

Null 
(1036) 

Favours intervention 
(1036) 

Adverse events  - - - - 
HbA1C, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; NAFLD, non-alcoholic fatty liver disease. 
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Young and middle-aged adults (≥18y to <65y) with prediabetes  

A review was identified for young and middle-aged adults with prediabetes and behavioural 
interventions. No reviews were located for young and middle-aged adults with prediabetes and 
pharmacological or surgical interventions. 
 
Behavioural interventions (1 review) 

Reported outcomes for adults with prediabetes participating in combined nutrition and physical 
activity interventions were reduced incidence of diabetes and improved glycaemic control (1124). 
 

Young and middle-aged adults (≥18y to <65y) with type 2 diabetes 

Reviews were identified for young and middle-aged adults with type 2 diabetes and behavioural, 
pharmacological, and surgical interventions. 
 

Behavioural interventions (2 reviews) 

Reported outcomes for adults with type 2 diabetes participating in commercial weight-loss programs 
included equivocal outcomes for HbA1c (1102) and no change in mean glucose levels (1102). With 
respect to combined nutrition and physical activity interventions with or without explicitly defined 
behavioural strategies, there was no change in HbA1c (1147). 
 
Pharmacological interventions (4 reviews) 

For young and middle-aged adults with type 2 diabetes participating in pharmacological weight 
management/loss interventions, specific drugs had favourable outcomes for systolic and diastolic 
blood pressure (GLP-1 receptor agonists [semaglutide] (1148)), fasting plasma glucose levels (lipase 
inhibitors (1095)), and HbA1c (lipase inhibitors (1118) and GLP-1 receptor agonists [semaglutide and 
liraglutide] (1118)) (Table B27). 
 
There were two reviews with overlapping studies. The review with overlapping studies and the reason 
for omitting findings are recorded in Table B28. 
 
Table B27: Reported health outcomes (other than weight maintenance/loss) in young and 
middle-aged adults with type 2 diabetes participating in pharmacological interventions 
Condition  Pharmacological interventions – Included Results 
Cardiovascular disease  

 

Myocardial infarction Null 
Biguanide† (1113) 

Stroke (unspecified type) Null 
Biguanide† (1113) 

Peripheral vascular disease Null 
Biguanide†(1113) 

Type 2 diabetes  - 

NAFLD  - 

Musculoskeletal conditions  - 

Cancer  - 

Mental health  - 

Reproductive health  - 

Mortality from any of the above diseases   

All-cause mortality Null 
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Biguanide†(1113) 

Cardiovascular mortality Null 
Biguanide†(1113) 

Health-related quality of life   

Blood pressure indicators   

Systolic blood pressure Favours intervention 
GLP-1 (semaglutide)* (1148) 

 
Null 

GLP-1 (liraglutide)*(1148) 
Biguanide†(1148) 

Diastolic blood pressure Favours intervention 
GLP-1 (semaglutide)*(1148) 

 
Null 

GLP-1 (liraglutide)*(1148) 
Biguanide†(1148) 

Blood glucose/ HbA1c levels   

Fasting plasma glucose Favours intervention 
Lipase inhibitors*  (1095) 

HbA1c levels Favours intervention 
Lipase inhibitors* (1118) 

GLP-1 (semaglutide and liraglutide)*(1118) 
 

Null 
Anorectic and anticonvulsant*(1118) 

Opioid antagonist plus norepinephrine-dopamine reuptake 
inhibitor*(1118) 

Blood lipid profile  - 

Adverse events  - 
*Pharmacological interventions approved for the treatment of overweight or obesity, †pharmacological treatments 
prescribed for health outcomes other than obesity that result in weight loss; GLP-1, glucagon-like peptide-1 receptor 
agonists; HbA1C, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein 
cholesterol; NAFLD, non-alcoholic fatty liver disease. 

 
Table B28: Omitted results on reported health outcomes (other than weight maintenance/loss) 
in young and middle-aged adults with type 2 diabetes participating in pharmacological 
interventions and reasons for omission 
Condition  Pharmacological interventions – Omitted Results  

  
Cardiovascular disease  - 
Type 2 diabetes  - 
NAFLD  - 
Musculoskeletal conditions  - 
Cancer  - 
Mental health  - 
Reproductive health  - 
Mortality from any of the above diseases  - 
Health-related quality of life  - 
Blood pressure indicators  - 
Blood glucose/ HbA1c levels  - 

HbA1c levels Timeframe – lipase inhibitors*(1095) 
Blood lipid profile  - 
Adverse events  - 
*Pharmacological interventions approved for the treatment of overweight or obesity; GLP-1, glucagon-like peptide-1 
receptor agonists; HbA1C, glycated haemoglobin; NAFLD, non-alcoholic fatty liver disease. 
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Surgical interventions (8 reviews) 

For young and middle-aged adults with type 2 diabetes undergoing bariatric surgery, there were 
favourable outcomes for cardiovascular disease (atrial fibrillation (1139), coronary heart disease 
(1142), and macrovascular complications risk (1117)), type 2 diabetes (e.g., diabetes remission (1135, 
1142)), all-cause mortality (1117), systolic blood pressure (1108), HbA1c (1108), and blood lipids 
(dyslipidaemia remission (1108), HDL-C (1108), and triglycerides (1108)) (Table B29). There were 
increased serious adverse surgical events with bariatric surgery (1108). 
 
There were several reviews with overlapping studies. The reviews with overlapping studies and the 
reasons for omitting findings are recorded in Table B30. 
 
Table B29: Reported health outcomes (other than weight maintenance/loss) in young and 
middle-aged adults with type 2 diabetes participating in surgical interventions 
Condition  Surgical interventions – Included Results  
Cardiovascular disease  

 

Atrial fibrillation Favours intervention 
Bariatric surgery pooled (1139) 

Coronary heart disease Favours intervention 
Bariatric surgery pooled (1142) 

Macrovascular complications risk Favours intervention 
Bariatric surgery pooled (1117) 

Type 2 diabetes   

Diabetes remission  Favours intervention 
Bariatric surgery pooled (1135, 1142) 
Roux-en-Y gastric bypass (1134, 1158) 

Gastric sleeve (1134) 
Complete diabetes remission Favours intervention 

Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1105) 

Partial diabetes remission Favours intervention 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1105) 

Reduction in use of diabetes drugs  Favours intervention 
Roux-en-Y gastric bypass (1105) 

NAFLD   

Musculoskeletal conditions   

Cancer   

Mental health   

Reproductive health   

Mortality from any of the above diseases   

All-cause mortality Favours intervention 
Bariatric surgery pooled (1117) 

Health-related quality of life   

Blood pressure indicators   

Systolic blood pressure Favours intervention 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1105) 

Diastolic blood pressure Null 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1158) 

Hypertension remission Null 
Bariatric surgery pooled (1108) 

Reduction in use of antihypertensive drugs Favours intervention 
Roux-en-Y gastric bypass (1158) 

Blood glucose/ levels   

Fasting plasma glucose Favours intervention 
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Biliopancreatic diversion (1134) 
 

Null 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1158) 

HbA1c levels Favours intervention 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1105) 

Blood lipid profile   
Dyslipidaemia remission Favours intervention 

Bariatric surgery pooled (1108) 
HDL-C Favours intervention 

Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1105) 

LDL-C Favours intervention 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1158) 

Total cholesterol Null 
Bariatric surgery pooled (1108)  
Roux-en-Y gastric bypass (1105) 

Triglycerides Favours intervention 
Bariatric surgery pooled (1108) 
Roux-en-Y gastric bypass (1158) 

Reduction in use of lipid lowering drug Favours intervention 
Roux-en-Y gastric bypass (1158) 

Adverse events   
Serious adverse events (SAEs)  Increased SAEs experienced with: 

Bariatric surgery (1108) 
Nutritional deficiencies Nutritional deficiencies experienced with: 

Roux-en-Y gastric bypass (1158) 
HbA1C, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; 
NAFLD, non-alcoholic fatty liver disease; SAEs, serious adverse events. 
 
Table B30: Omitted results on reported health outcomes (other than weight maintenance/loss) 
in young and middle-aged adults with type 2 diabetes participating in surgical interventions 
and reasons for omission 
Condition  Surgical interventions – Omitted Results  
Cardiovascular disease  

 

Macrovascular complications risk Timeframe (1142) 
Type 2 diabetes   

Reduction in use of diabetes drugs  Timeframe (1134, 1158) 
NAFLD   
Musculoskeletal conditions   
Cancer   
Mental health   
Reproductive health   
Mortality from any of the above diseases   

All-cause mortality Timeframe (1142) 
Health-related quality of life   
Blood pressure indicators   

Systolic blood pressure Timeframe (1158) 
Blood glucose/ levels   

Fasting plasma glucose Timeframe – Bariatric surgery pooled and Roux-en-Y gastric 
bypass  (1134)  

HbA1c levels Timeframe – Bariatric surgery pooled (1134) and Roux-en-Y 
gastric bypass (1158) 

Blood lipid profile   
HDL-C Timeframe- Roux-en-Y gastric bypass (1158) 
Total cholesterol Timeframe- Roux-en-Y gastric bypass (1158)  

Adverse events   
HbA1C, glycated haemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; 
NAFLD, non-alcoholic fatty liver disease; SAEs, serious adverse events. 
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Young and middle-aged South Asian adults (≥18y to <65y) 

A review was identified for young and middle-aged South Asian adults and behavioural interventions. 
No reviews were located for young and middle-aged South Asian adults and pharmacological or 
surgical interventions. 
 

Behavioural interventions (1 review) 

Reported outcomes for South Asians participating in combined nutrition and physical activity 
interventions included reduced diabetes incidence and reduced 2-hour glucose levels (1121). There 
was no change in fasting glucose (1121). 
 

Young and middle-aged Chinese adults (≥18y to <65y) with type 2 diabetes 

A review was identified for young and middle-aged Chinese adults with type 2 diabetes and surgical 
interventions. No reviews were located for young and middle-aged Chinese adults with type 2 diabetes 
and behavioural or pharmacological interventions. 
 

Surgical interventions (1 review) 

Reported outcomes for Chinese adults with type 2 diabetes undergoing bariatric surgery were 
increased surgical complication rates and mortality (1130). With Roux-en-Y gastric bypass, there was 
an increase in diabetes remission, and reductions in systolic and diastolic blood pressure, HbA1c, 
fasting plasma glucose, and triglycerides (1130). 
 

Young and middle-aged adults (≥18y to <65y) without type 2 diabetes 

A review was identified for young and middle-aged adults without type 2 diabetes and 
pharmacological interventions. No reviews were located for young and middle-aged adults without 
type 2 diabetes and behavioural or surgical interventions. 
 

Pharmacological interventions (1 review) 

Reported outcomes for young and middle-aged adults without type 2 diabetes participating in 
pharmacological weight management/loss interventions involving GLP-1 receptor agonists 
(liraglutide, semaglutide) were reduced systolic and diastolic blood pressure, reduced fasting blood 
glucose, increased HDL-C, and reduced LDL-C and triglycerides (1119). Adverse outcomes with GLP-1 
receptor agonists (liraglutide, semaglutide) were increased nausea, vomiting, diarrhoea, constipation, 
abdominal pain, dyspepsia, hypoglycaemia, and neoplasms (1119). 
 

Young and middle-aged women (≥18y to <65y) with endometrial cancer 

A review was identified for young and middle-aged women with endometrial cancer and behavioural 
interventions. No reviews were located for young and middle-aged women with endometrial cancer 
and pharmacological or surgical interventions. 
 

Behavioural interventions (2 reviews) 

Women with endometrial cancer participating in combined nutrition, physical activity, and other 
behavioural interventions were at higher risk of musculoskeletal events (1094) (Table B31). 
 



DRAFT
 

Page 334 of 452 
 

There were two reviews with overlapping studies. The review with overlapping studies and the reason 
for omitting findings are recorded in Table B32. 
 
Table B31: Reported outcomes (other than weight management/loss) for women with 
endometrial cancer participating in behavioural interventions 
Condition  Nutrition, physical activity and behavioural interventions – 

Included Results  

Cardiovascular disease  -  

Type 2 diabetes  - 

NAFLD  - 

Musculoskeletal conditions   

Risk of knee and leg pain and muscle weakness Favours comparator 
(1094) 

Cancer  - 

Mental health  - 

Reproductive health  - 

Mortality from any of the above diseases   

All-cause mortality Null  
(1094) 

Cancer-related mortality Null 
(1094) 

Health-related quality of life   

Global HRQoL Null 
(1094) 

Blood pressure indicators  - 

Blood glucose/ HbA1c levels  - 

Blood lipid profile  - 

Adverse events   

Gastrointestinal (including diarrhoea and abdominal 
pain)   

No increased risk of GI adverse events with lifestyle and 
behavioural interventions (1094) 

Feeling overwhelmed  No increased risk of feeling overwhelmed  
with lifestyle and behavioural interventions (1094) 

Seizure  No increased risk of seizures with lifestyle and behavioural 
interventions (1094) 

Chest pain (unknown cause) No increased risk of chest pain with lifestyle and 
behavioural interventions (1094) 

Atrial fibrillation No increased risk of atrial fibrillation with lifestyle and 
behavioural interventions (1094) 

Asthma exacerbation (considered unrelated to 
intervention) 

No increased risk of asthma exacerbation with lifestyle and 
behavioural interventions (1094) 

Primary lung adenocarcinoma (considered unrelated to 
intervention) 

No increased risk of primary lung adenocarcinoma with 
lifestyle and behavioural interventions (1094) 

Ovarian hyperstimulation syndrome (considered 
unrelated to intervention) 

No increased risk of ovarian hyperstimulation syndrome 
with lifestyle and behavioural interventions (1094) 

GI, gastrointestinal; HbA1c, glycated haemoglobin; NAFLD, non-alcoholic fatty liver disease; HRQoL, health-related quality of 
life. 
 
Table B32: Omitted results on reported outcomes (other than weight management/loss) for 
women with endometrial cancer participating in behavioural interventions and reasons for 
omission 
Condition  Nutrition, physical activity and behavioural interventions – 

Omitted Results 
  

Cardiovascular disease  -  

Type 2 diabetes  - 

NAFLD  - 
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Musculoskeletal conditions   

Risk of knee and leg pain and muscle weakness Timeframe (1001) 

Cancer  - 

Mental health  - 

Reproductive health  - 

Mortality from any of the above diseases   

All-cause mortality Timeframe (1001) 

Cancer-related mortality Timeframe (1001) 

Health-related quality of life   

Global HRQoL Timeframe (1001) 

Blood pressure indicators  - 

Blood glucose/ HbA1c levels  - 

Blood lipid profile  - 

Adverse events   

Gastrointestinal (including diarrhoea and abdominal 
pain)   

Timeframe (1001) 

HbA1c, glycated haemoglobin; NAFLD, non-alcoholic fatty liver disease; HRQoL, health-related quality of life. 
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Appendix C: Additional meta-analyses not reported elsewhere 
As data from one meta-analysis only was considered for the application of GRADE, remaining meta-
analyses are presented here, but were not considered further for GRADE nor in the Evidence-to-
Decision framework stages of Guideline development. This decision was taken when, for example, 
data were available for two categories, such as ‘intervention versus untreated comparator at 12 
months’ and ‘intervention versus any comparator at 12 months’, only data from the first meta-analysis 
were used. As detailed in the methods above, data from the following additional meta-analyses were 
reviewed to identify major discrepancies between meta-analysis findings, however no such 
discrepancies were identified. 
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Hao, 2019 (Girls) (intervention group 3)
Hao, 2019 (Boys) (intervention group 3)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ
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 = θ

j
: Q(1) = 0.05, p = 0.83
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54.74

(%)
Weight

Total n for intervention = 48
Total n for control = 49

versus any comparator (baseline to final end-point)
Children - Combined nutrition and physical activity (with or without sedentary behaviour)
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Test of θ

i
 = θ

j
: Q(5) = 4.85, p = 0.43

Test of θ = 0: z = 0.12, p = 0.90

Study

Favours intervention  Favours control

-.5 0 .5

with 95% CI
Hedges' g

-0.08 [
0.24 [

-0.20 [
0.14 [

-0.22 [
0.03 [

0.01 [

-0.38,
-0.05,
-0.69,
-0.34,
-0.67,
-0.41,

-0.16,

0.21]
0.54]
0.28]
0.62]
0.23]
0.47]

0.18]

26.05
26.17
10.97
10.99
12.74
13.09

(%)
Weight

Total n for intervention = 428
Total n for control = 222

versus untreated comparator (baseline to end point)
Children - Combination of 4 or more lifestyle interventions

Hystad, 2013
Janicke, 2019 (Children) (intervention group 1)
Janicke, 2019 (Children) (intervention group 2)
Kokkvoll, 2015
Kokkvoll, 2020
Moore, 2019 (intervention group 1)
Moore, 2019 (intervention group 2)
Quattrin, 2014 (Children)
Robinson, 2021
Yackobovitch-Gavan, 2018 (intervention group 1)
Yackobovitch-Gavan, 2018 (intervention group 2)
Stark, 2019 (intervention group 1)
Stark, 2019 (intervention group 2)
Taylor, 2015

Overall
Heterogeneity: τ2 = 0.16, I2 = 82.69%, H2 = 5.78
Test of θ

i
 = θ

j
: Q(13) = 91.86, p = 0.00

Test of θ = 0: z = -1.59, p = 0.11

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

0.01 [
0.26 [
0.18 [

-0.40 [
-0.32 [
-0.08 [
0.24 [

-0.72 [
-1.32 [
-0.20 [
0.14 [

-0.22 [
0.03 [

-0.17 [

-0.19 [

-0.41,
-0.12,
-0.18,
-0.78,
-0.73,
-0.38,
-0.05,
-1.11,
-1.60,
-0.69,
-0.34,
-0.67,
-0.41,
-0.44,

-0.43,

0.42]
0.63]
0.55]

-0.02]
0.09]
0.21]
0.54]

-0.33]
-1.04]
0.28]
0.62]
0.23]
0.47]
0.10]

0.04]

6.92
7.20
7.26
7.14
6.95
7.74
7.75
7.10
7.82
6.41
6.41
6.69
6.73
7.89

(%)
Weight

Total n for intervention = 975
Total n for control = 701

versus any comparator (baseline to end point)
Children - Combination of 4 or more lifestyle interventions
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Adolescents 

 
 

 

Arlinghaus, 2019 (intervention group 1)
Arlinghaus, 2019 (intervention group 2)
Arlinghaus, 2019 (intervention group 3)
Johnston, 2013
Johnston, 2010
Larsen, 2016
Patrick, 2013 (intervention group 1)
Patrick, 2013 (intervention group 2)
Patrick, 2013 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.03, I2 = 29.84%, H2 = 1.43
Test of θ

i
 = θ

j
: Q(8) = 11.53, p = 0.17

Test of θ = 0: z = -5.08, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.25 [
-0.74 [
-0.64 [
-0.48 [
-1.26 [
-0.45 [
-0.27 [
-0.22 [
-0.26 [

-0.54 [

-0.71,
-1.21,
-1.10,
-0.93,
-1.80,
-0.84,
-1.00,
-0.96,
-1.00,

-0.75,

0.21]
-0.27]
-0.18]
-0.03]
-0.73]
-0.06]
0.47]
0.52]
0.49]

-0.33]

13.43
12.99
13.29
13.65
10.84
16.22
6.59
6.51
6.46

(%)
Weight

Total n for intervention = 390
Total n for control = 172

versus any comparator (baseline to 12 months)
Adolescents - Combined nutrition, physical activity and family-centred interventions

Johnston, 2013
Johnston, 2010

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.13, p = 0.71

Test of θ = 0: z = -3.18, p = 0.00

Study

Favours intervention  Favours control

-1 -.5 0

with 95% CI
Hedges' g

-0.60 [
-0.47 [

-0.54 [

-1.05,
-0.97,

-0.88,

-0.15]
0.02]

-0.21]

54.27
45.73

(%)
Weight

Total n for intervention = 86
Total n for control = 45

versus any comparator (baseline to end point)
Adolescents - Combined nutrition, physical activity, and family-centred interventions
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Alustiza, 2021
DeBar, 2012
Jelalian, 2010
Kelley, 2018
Lloyd-Richardson, 2012
Nguyen, 2013
Pakpour, 2015 (intervention group 2)
Vos, 2012
Savoye, 2011
van der Baan-Slootweg, 2014

Overall
Heterogeneity: τ2 = 0.07, I2 = 69.61%, H2 = 3.29
Test of θ

i
 = θ

j
: Q(9) = 30.49, p = 0.00

Test of θ = 0: z = -3.23, p = 0.00

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.18 [
-0.15 [
-0.11 [
-0.60 [
-0.09 [
0.04 [

-0.41 [
-0.36 [
-0.98 [
-0.32 [

-0.32 [

-0.56,
-0.43,
-0.44,
-0.99,
-0.42,
-0.31,
-0.65,
-0.84,
-1.27,
-0.74,

-0.51,

0.19]
0.12]
0.22]

-0.20]
0.24]
0.39]

-0.17]
0.12]

-0.68]
0.09]

-0.13]

9.43
11.32
10.29
9.12

10.29
9.98

12.04
7.76

10.93
8.83

(%)
Weight

Total n for intervention = 664
Total n for control = 599

versus any comparator (baseline to 12 months)
Adolescents - Combination of 4 or more lifestyle interventions

Alustiza, 2021
Bogart, 2016
Savoye, 2011

Overall
Heterogeneity: τ2 = 0.07, I2 = 77.77%, H2 = 4.50
Test of θ

i
 = θ

j
: Q(2) = 10.29, p = 0.01

Test of θ = 0: t(2) = -1.93, p = 0.19

Study

Favours intervention  Favours control

-1 -.5 0

with 95% CI
Hedges' g

-0.28 [
-0.08 [
-0.63 [

-0.32 [

-0.66,
-0.25,
-0.92,

-1.02,

0.09]
0.09]

-0.34]

0.39]

27.91
39.14
32.95

(%)
Weight

Total n for intervention = 427
Total n for control = 389

versus untreated comparator (Baseline to end-point)
Adolescents - Combination of 4 or more behavioural interventions
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Alustiza, 2021
Bogart, 2016
Lloyd-Richardson, 2012
Nguyen, 2013
Savoye, 2011
van der Baan-Slootweg, 2014

Overall
Heterogeneity: τ2 = 0.03, I2 = 51.73%, H2 = 2.07
Test of θ

i
 = θ

j
: Q(5) = 10.55, p = 0.06

Test of θ = 0: z = -2.74, p = 0.01

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.28 [
-0.08 [
-0.18 [
-0.24 [
-0.63 [
-0.14 [

-0.25 [

-0.66,
-0.25,
-0.51,
-0.61,
-0.92,
-0.53,

-0.43,

0.09]
0.09]
0.16]
0.13]

-0.34]
0.25]

-0.07]

13.51
25.78
15.74
13.75
18.11
13.11

(%)
Weight

Total n for intervention = 577
Total n for control = 540

versus any comparator (Baseline to end-point)
Adolescents - Combination of 4 or more behavioural interventions



DRAFT
 

Page 348 of 452 
 

Young and middle-aged adults

Aller, 2014 (intervention group 1)
Aller, 2014 (intervention group 2)
Aller, 2014 (intervention group 3)
Aller, 2014 (intervention group 4)
Blomster, 2014
Brown, 2021 (intervention group 2)
Calleja Fernández, 2012 (Insulin resistant)
Calleja Fernández, 2012 (Insulin sensitive)
Christensen, 2013 (intervention group 1)
Liu, 2022
Fontana, 2016
Foster-Schubert, 2012 (intervention group 1)
Hajek, 2021 (intervention group 1)
Hajek, 2021 (intervention group 2)
Lowe, 2018 (intervention group 2)
Montemayor, 2022 (intervention group 1)
Nackers, 2013
Pedersen, 2014
Perry, 2016
Pimentel, 2010
Poddar, 2013
Sundfør, 2018
Tapsell, 2014
Marin-Alejandre, 2021
Metzgar, 2016 (intervention group 1)
Metzgar, 2016 (intervention group 2)
Murphy, 2012 (intervention group 1)
Santamaria, 2012
Seimon, 2019
Hu, 2015
Yin, 2016
Clina, 2023
Georgoulis, 2023 (intervention group 1)
Hershey, 2023
Lin, 2023 (intervention group 1)
Lin, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.20, I2 = 84.52%, H2 = 6.46
Test of θ

i
 = θ

j
: Q(35) = 227.97, p = 0.00

Test of θ = 0: z = -3.93, p = 0.00

Study

Favours intervention  Favours control

-3 -2 -1 0 1

with 95% CI
Hedges' g

0.23 [
0.08 [

-0.03 [
-0.14 [
-1.27 [
-0.70 [
0.14 [
0.05 [

-0.40 [
-0.24 [
-2.25 [
-0.59 [
-0.02 [
-0.16 [
-0.20 [
-0.40 [
-0.29 [
-0.24 [
-0.02 [
-0.22 [
-0.25 [
0.15 [

-0.16 [
-0.13 [
0.30 [
0.27 [

-1.46 [
-0.51 [
-0.74 [
-0.53 [
-0.23 [
0.05 [

-0.37 [
-0.06 [
-0.65 [
-0.43 [

-0.33 [

-0.59,
-0.75,
-0.82,
-0.95,
-1.72,
-0.98,
-0.58,
-0.87,
-0.72,
-0.55,
-2.57,
-0.85,
-0.36,
-0.50,
-0.50,
-0.79,
-0.65,
-0.70,
-0.23,
-0.75,
-0.68,
-0.20,
-0.53,
-0.55,
-0.30,
-0.32,
-2.45,
-0.95,
-1.14,
-0.86,
-0.56,
-0.30,
-0.70,
-0.23,
-1.22,
-0.99,

-0.49,

1.04]
0.91]
0.76]
0.67]

-0.82]
-0.42]
0.86]
0.97]

-0.08]
0.06]

-1.92]
-0.33]
0.32]
0.18]
0.10]

-0.00]
0.06]
0.21]
0.19]
0.30]
0.17]
0.50]
0.22]
0.29]
0.90]
0.86]

-0.47]
-0.07]
-0.34]
-0.20]
0.09]
0.40]

-0.04]
0.11]

-0.08]
0.14]

-0.17]

1.90
1.87
1.96
1.92
2.83
3.26
2.12
1.70
3.17
3.21
3.16
3.30
3.12
3.12
3.21
2.98
3.09
2.83
3.40
2.64
2.90
3.09
3.03
2.91
2.43
2.45
1.56
2.86
2.96
3.15
3.15
3.10
3.14
3.47
2.51
2.53

(%)
Weight

Total n for intervention = 2126
Total n for control = 1790

versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Nutrition interventions
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Bellicha, 2022 (intervention group 1)
Fontana, 2016
Perry, 2016

Overall
Heterogeneity: τ2 = 0.84, I2 = 96.91%, H2 = 32.35
Test of θ

i
 = θ

j
: Q(2) = 75.55, p = 0.00

Test of θ = 0: t(2) = -0.99, p = 0.42

Study

Favours intervention  Favours control

-2.5 -1.5 -.5 .5 1.5

with 95% CI
Hedges' g

0.06 [
-1.59 [
-0.04 [

-0.53 [

-0.52,
-1.88,
-0.25,

-2.85,

0.64]
-1.30]
0.18]

1.78]

31.61
33.99
34.40

(%)
Weight

Total n for intervention = 319
Total n for control = 229

Young and middle-aged adults - Nutrition interventions versus untreated comparator (baseline to end-point)

Arguin, 2012
Bellicha, 2022 (intervention group 1)
Carter, 2019
Due, 2017 (intervention group 1)
Due, 2017 (intervention group 2)
Fontana, 2016
Franklin, 2022
Lowe, 2018 (intervention group 2)
Mellberg, 2014
Nybacka, 2011 (intervention group 1)
Perry, 2016
Marin-Alejandre, 2021

Overall
Heterogeneity: τ2 = 0.21, I2 = 82.63%, H2 = 5.76
Test of θ

i
 = θ

j
: Q(11) = 91.00, p = 0.00

Test of θ = 0: z = -1.88, p = 0.06

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.40 [
0.06 [

-0.01 [
-0.03 [
-0.16 [
-1.59 [
-0.29 [
-0.03 [
-0.52 [
-0.05 [
-0.04 [
-0.18 [

-0.29 [

-1.19,
-0.52,
-0.31,
-0.76,
-0.86,
-1.88,
-0.79,
-0.33,
-1.08,
-1.03,
-0.25,
-0.65,

-0.59,

0.39]
0.64]
0.30]
0.70]
0.54]

-1.30]
0.20]
0.27]
0.05]
0.93]
0.18]
0.29]

0.01]

6.38
7.98

10.09
6.79
7.04

10.19
8.65

10.15
8.09
5.14

10.66
8.83

(%)
Weight

Total n for intervention = 625
Total n for control = 501

Young and middle-aged adults - Nutrition intervention versus any comparator (Baseline to final end-point)
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Calleja Fernández, 2012 (Insulin resistant)
Calleja Fernández, 2012 (Insulin sensitive)
Montemayor, 2022 (intervention group 1)
Perry, 2016
Pimentel, 2010
Marin-Alejandre, 2021
Metzgar, 2016 (intervention group 1)
Metzgar, 2016 (intervention group 2)
Hu, 2015
Yin, 2016
Georgoulis, 2023 (intervention group 1)
Hershey, 2023
Lin, 2023 (intervention group 1)
Lin, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.02, I2 = 35.45%, H2 = 1.55
Test of θ

i
 = θ

j
: Q(13) = 20.10, p = 0.09

Test of θ = 0: z = -2.81, p = 0.00

Study

Favours intervention  Favours control

-1 -.5 0 .5 1

with 95% CI
Hedges' g

0.14 [
0.05 [

-0.40 [
-0.02 [
-0.22 [
-0.13 [
0.30 [
0.27 [

-0.53 [
-0.23 [
-0.37 [
-0.06 [
-0.65 [
-0.43 [

-0.19 [

-0.58,
-0.87,
-0.79,
-0.23,
-0.75,
-0.55,
-0.30,
-0.32,
-0.86,
-0.56,
-0.70,
-0.23,
-1.22,
-0.99,

-0.32,

0.86]
0.97]

-0.00]
0.19]
0.30]
0.29]
0.90]
0.86]

-0.20]
0.09]

-0.04]
0.11]

-0.08]
0.14]

-0.06]

2.88
1.87
7.47

14.51
4.92
6.77
3.91
4.03
9.50
9.43
9.28

16.78
4.28
4.37

(%)
Weight

Total n for intervention = 825
Total n for control = 773

versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Nutrition interventions with no specific daily energy intake goal

Bellicha, 2022 (intervention group 1)
Perry, 2016

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.09, p = 0.76

Test of θ = 0: z = -0.23, p = 0.82

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

0.06 [
-0.04 [

-0.02 [

-0.52,
-0.25,

-0.22,

0.64]
0.18]

0.18]

12.05
87.95

(%)
Weight

Total n for intervention = 176
Total n for control = 154

goal versus untreated comparator (Baseline to final end-point)
Young and middle-aged adults - Nutrition interventions with no specific daily energy intake
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Bellicha, 2022 (intervention group 1)
Due, 2017 (intervention group 1)
Due, 2017 (intervention group 2)
Franklin, 2022
Mellberg, 2014
Perry, 2016
Marin-Alejandre, 2021

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(6) = 3.47, p = 0.75

Test of θ = 0: z = -1.42, p = 0.16

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

0.06 [
-0.03 [
-0.16 [
-0.29 [
-0.52 [
-0.04 [
-0.18 [

-0.11 [

-0.52,
-0.76,
-0.86,
-0.79,
-1.08,
-0.25,
-0.65,

-0.27,

0.64]
0.70]
0.54]
0.20]
0.05]
0.18]
0.29]

0.04]

7.39
4.63
5.08

10.08
7.77

53.97
11.07

(%)
Weight

Total n for intervention = 313
Total n for control = 253

versus any comparator (Baseline to final end-point)
Young and middle-aged adults - Nutrition interventions with no specific daily energy intake goal

Liu, 2022
Fontana, 2016
Foster-Schubert, 2012 (intervention group 1)
Hajek, 2021 (intervention group 1)
Hajek, 2021 (intervention group 2)
Lowe, 2018 (intervention group 2)
Nackers, 2013
Pedersen, 2014
Sundfør, 2018
Tapsell, 2014
Murphy, 2012 (intervention group 1)
Santamaria, 2012
Seimon, 2019
Clina, 2023

Overall
Heterogeneity: τ2 = 0.36, I2 = 91.72%, H2 = 12.07
Test of θ

i
 = θ

j
: Q(13) = 163.00, p = 0.00

Test of θ = 0: z = -2.65, p = 0.01

Study

Favours intervention  Favours control

-3 -2 -1 0 1

with 95% CI
Hedges' g

-0.24 [
-2.25 [
-0.59 [
-0.02 [
-0.16 [
-0.20 [
-0.29 [
-0.24 [
0.15 [

-0.16 [
-1.46 [
-0.51 [
-0.74 [
0.05 [

-0.45 [

-0.55,
-2.57,
-0.85,
-0.36,
-0.50,
-0.50,
-0.65,
-0.70,
-0.20,
-0.53,
-2.45,
-0.95,
-1.14,
-0.30,

-0.78,

0.06]
-1.92]
-0.33]
0.32]
0.18]
0.10]
0.06]
0.21]
0.50]
0.22]

-0.47]
-0.07]
-0.34]
0.40]

-0.12]

7.50
7.44
7.63
7.39
7.39
7.51
7.35
6.97
7.35
7.26
4.68
7.01
7.16
7.35

(%)
Weight

Total n for intervention = 962
Total n for control = 758

versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Nutrition interventions with a daily energy intake goal
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Arguin, 2012
Carter, 2019
Fontana, 2016
Lowe, 2018 (intervention group 2)
Nybacka, 2011 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.47, I2 = 92.09%, H2 = 12.64
Test of θ

i
 = θ

j
: Q(4) = 73.63, p = 0.00

Test of θ = 0: z = -1.34, p = 0.18

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.40 [
-0.01 [
-1.59 [
-0.03 [
-0.05 [

-0.44 [

-1.19,
-0.31,
-1.88,
-0.33,
-1.03,

-1.10,

0.39]
0.30]

-1.30]
0.27]
0.93]

0.21]

17.51
22.33
22.44
22.39
15.34

(%)
Weight

Total n for intervention = 312
Total n for control = 248

versus any comparator (baseline to end-point)
Young and middle-aged adults - Nutrition interventions with a daily energy intake goal

Aller, 2014 (intervention group 1)
Aller, 2014 (intervention group 2)
Aller, 2014 (intervention group 3)
Aller, 2014 (intervention group 4)
Blomster, 2014
Brown, 2021 (intervention group 2)
Christensen, 2013 (intervention group 1)
Poddar, 2013

Overall
Heterogeneity: τ2 = 0.16, I2 = 72.61%, H2 = 3.65
Test of θ

i
 = θ

j
: Q(7) = 21.97, p = 0.00

Test of θ = 0: z = -2.28, p = 0.02

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

0.23 [
0.08 [

-0.03 [
-0.14 [
-1.27 [
-0.70 [
-0.40 [
-0.25 [

-0.40 [

-0.59,
-0.75,
-0.82,
-0.95,
-1.72,
-0.98,
-0.72,
-0.68,

-0.74,

1.04]
0.91]
0.76]
0.67]

-0.82]
-0.42]
-0.08]
0.17]

-0.06]

9.18
9.01
9.45
9.25

14.49
17.15
16.56
14.90

(%)
Weight

Total n for intervention = 339
Total n for control = 259

approaches with no specific daily energy intake goal versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Nutrition interventions with a daily energy intake goal followed by dietary
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Balducci, 2012
Brown, 2021 (intervention group 1)
Christensen, 2013 (intervention group 2)
Foster-Schubert, 2012 (intervention group 2)
Friedenreich, 2015
Friedenreich, 2011
Gram, 2010 (intervention group 1)
Gram, 2010 (intervention group 2)
Lundgren, 2021 (intervention group 1)
Morales-Palomo, 2018
Zhang, 2016 (intervention group 1)
Zhang, 2016 (intervention group 2)
Coleman, 2017
Murphy, 2012 (intervention group 2)
Yavari, 2012 (intervention group 1)
Yavari, 2012 (intervention group 2)
Yavari, 2012 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.04, I2 = 55.51%, H2 = 2.25
Test of θ

i
 = θ

j
: Q(16) = 34.39, p = 0.00

Test of θ = 0: z = -3.23, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.07 [
-0.01 [
0.23 [

-0.21 [
-0.22 [
-0.56 [
-0.02 [
-0.02 [
-0.51 [
-0.22 [
-0.73 [
-0.39 [
-0.14 [
-1.02 [
0.01 [

-0.05 [
-0.08 [

-0.24 [

-0.52,
-0.28,
-0.08,
-0.46,
-0.40,
-0.77,
-0.68,
-0.67,
-0.89,
-0.76,
-1.10,
-0.76,
-0.73,
-1.97,
-0.91,
-0.97,
-1.00,

-0.39,

0.37]
0.27]
0.55]
0.04]

-0.03]
-0.35]
0.63]
0.62]

-0.14]
0.33]

-0.35]
-0.02]
0.45]

-0.06]
0.93]
0.87]
0.84]

-0.10]

5.99
9.04
8.13
9.38

10.78
10.30
3.70
3.77
7.16
4.74
7.05
7.18
4.25
2.04
2.16
2.16
2.16

(%)
Weight

Total n for intervention = 991
Total n for control = 830

(Baseline to 12 months)
Young and middle-aged adults - Physical activity interventions versus any comparator

Bea, 2010
Bergman, 2018
Farinatti, 2016
Morales-Palomo, 2018
Mundbjerg, 2018

Overall
Heterogeneity: τ2 = 4.24, I2 = 98.27%, H2 = 57.80
Test of θ

i
 = θ

j
: Q(4) = 66.76, p = 0.00

Test of θ = 0: z = -1.27, p = 0.21

Study

Favours intervention  Favours control

-6 -4 -2 0

with 95% CI
Hedges' g

-0.29 [
0.02 [

-5.10 [
-0.55 [
-0.24 [

-1.18 [

-0.72,
-0.38,
-6.28,
-1.10,
-0.81,

-3.01,

0.15]
0.42]

-3.93]
0.00]
0.32]

0.65]

20.33
20.36
18.96
20.19
20.17

(%)
Weight

Total n for intervention = 177
Total n for control = 121

(Baseline to final end-point)
Young and middle-aged adults - Physical activity interventions versus untreated comparator 
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Bea, 2010
Bergman, 2018
Davy, 2017
Farinatti, 2016
Morales-Palomo, 2018
Mundbjerg, 2018

Overall
Heterogeneity: τ2 = 3.52, I2 = 98.43%, H2 = 63.90
Test of θ

i
 = θ

j
: Q(5) = 71.60, p = 0.00

Test of θ = 0: z = -1.25, p = 0.21

Study

Favours intervention  Favours control

-6 -4 -2 0

with 95% CI
Hedges' g

-0.29 [
0.02 [

-0.00 [
-5.10 [
-0.55 [
-0.24 [

-0.97 [

-0.72,
-0.38,
-0.28,
-6.28,
-1.10,
-0.81,

-2.50,

0.15]
0.42]
0.28]

-3.93]
0.00]
0.32]

0.55]

16.91
16.95
17.05
15.56
16.77
16.75

(%)
Weight

Total n for intervention = 256
Total n for control = 201

(Baseline to final end-point)
Young and middle-aged adults - Physical activity interventions versus any comparator 



DRAFT
 

Page 355 of 452 
 

 
 

Foster-Schubert, 2012 (intervention group 2)
Friedenreich, 2015
Friedenreich, 2011
Gram, 2010 (intervention group 1)
Lundgren, 2021 (intervention group 1)
Morales-Palomo, 2018
Zhang, 2016 (intervention group 1)
Zhang, 2016 (intervention group 2)
Murphy, 2012 (intervention group 2)
Yavari, 2012 (intervention group 1)

Overall
Heterogeneity: τ2 = 0.02, I2 = 42.76%, H2 = 1.75
Test of θ

i
 = θ

j
: Q(9) = 16.43, p = 0.06

Test of θ = 0: z = -4.89, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.21 [
-0.22 [
-0.56 [
-0.02 [
-0.51 [
-0.22 [
-0.73 [
-0.39 [
-1.02 [
0.01 [

-0.37 [

-0.46,
-0.40,
-0.77,
-0.56,
-0.89,
-0.76,
-1.10,
-0.76,
-1.97,
-0.65,

-0.52,

0.04]
-0.03]
-0.35]
0.51]

-0.14]
0.33]

-0.35]
-0.02]
-0.06]
0.67]

-0.22]

15.05
18.96
17.55
6.00

10.08
5.88
9.87

10.11
2.24
4.26

(%)
Weight

Total n for intervention = 730
Total n for control = 617

(Baseline to 12 months)
Young and middle-aged adults - Aerobic exercise interventions versus any comparator

Bergman, 2018
Farinatti, 2016
Morales-Palomo, 2018

Overall
Heterogeneity: τ2 = 7.53, I2 = 98.73%, H2 = 78.45
Test of θ

i
 = θ

j
: Q(2) = 65.58, p = 0.00

Test of θ = 0: t(2) = -1.14, p = 0.37

Study

Favours intervention  Favours control

-9 -6 -3 0 3 6

with 95% CI
Hedges' g

0.02 [
-5.10 [
-0.55 [

-1.84 [

-0.38,
-6.28,
-1.10,

-8.77,

0.42]
-3.93]
0.00]

5.09]

33.84
32.48
33.68

(%)
Weight

Total n for intervention = 90
Total n for control = 76

(Baseline to final end-point)
Young and middle-aged adults - Aerobic exercise interventions versus untreated comparator 
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Bergman, 2018
Farinatti, 2016
Morales-Palomo, 2018

Overall
Heterogeneity: τ2 = 7.53, I2 = 98.73%, H2 = 78.45
Test of θ

i
 = θ

j
: Q(2) = 65.58, p = 0.00

Test of θ = 0: t(2) = -1.14, p = 0.37

Study

Favours intervention  Favours control

-9 -6 -3 0 3 6

with 95% CI
Hedges' g

0.02 [
-5.10 [
-0.55 [

-1.84 [

-0.38,
-6.28,
-1.10,

-8.77,

0.42]
-3.93]
0.00]

5.09]

33.84
32.48
33.68

(%)
Weight

Total n for intervention = 90
Total n for control = 76

final end-point
Young and middle-aged adults - Aerobic exercise interventions versus any comparator (Baseline to 

Christensen, 2013 (intervention group 2)
Yavari, 2012 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.54, p = 0.46

Test of θ = 0: z = 1.25, p = 0.21

Study

Favours intervention  Favours control

-.5 0 .5

with 95% CI
Hedges' g

0.23 [
-0.04 [

0.18 [

-0.08,
-0.70,

-0.10,

0.55]
0.62]

0.47]

81.31
18.69

(%)
Weight

Total n for intervention = 79
Total n for control = 79

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Strengthening exercise interventions

Balducci, 2012
Brown, 2021 (intervention group 1)
Gram, 2010 (intervention group 2)
Coleman, 2017
Yavari, 2012 (intervention group 3)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(4) = 0.21, p = 1.00

Test of θ = 0: z = -0.41, p = 0.68

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.07 [
-0.01 [
-0.03 [
-0.14 [
-0.08 [

-0.04 [

-0.52,
-0.28,
-0.55,
-0.73,
-0.74,

-0.23,

0.37]
0.27]
0.50]
0.45]
0.58]

0.15]

18.44
49.56
13.21
10.47
8.31

(%)
Weight

Total n for intervention = 182
Total n for control = 186

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combined aerobic and strengthening physical activity interventions
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Bea, 2010
Mundbjerg, 2018

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.01, p = 0.91

Test of θ = 0: z = -1.54, p = 0.12

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.29 [
-0.24 [

-0.27 [

-0.72,
-0.81,

-0.62,

0.15]
0.32]

0.07]

62.79
37.21

(%)
Weight

Total n for intervention = 87
Total n for control = 45

versus untreated comparator (baseline to end-point)
Young and middle-aged adults - Combined aerobic and strengthening physical activity interventions

Bea, 2010
Mundbjerg, 2018

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.01, p = 0.91

Test of θ = 0: z = -1.54, p = 0.12

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.29 [
-0.24 [

-0.27 [

-0.72,
-0.81,

-0.62,

0.15]
0.32]

0.07]

62.79
37.21

(%)
Weight

Total n for intervention = 87
Total n for control = 45

versus any comparator (baseline to end-point)
Young and middle-aged adults - Combined aerobic and strengthening physcial activity interventions
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Ahern, 2017 (intervention group 1)

Ahern, 2017 (intervention group 2)

Akers, 2012

Amer, 2020

Andersen, 2021

Anderson, 2021

Artene, 2017

Boutelle, 2022 (intervention group 2)

Bowen, 2018

Brown, 2020

Brown, 2021 (intervention group 3)

Burke, 2022

Butryn, 2017 (intervention group 1)

Cabrera-Rode, 2013

Cadmus-Bertram, 2016

Cheng, 2013

Conroy, 2019

Conroy, 2015

Cornelli, 2017

Das, 2021

Evans, 2012 (Women)

Evans, 2012 (Men)

de Vos, 2014

Debussche, 2012

Demark-Wahnefried, 2014 (Mothers) (intervention group 1)

Demark-Wahnefried, 2014 (Daughters) (intervention group 1)

Duncan, 2020 (intervention group 2)

Dutheil, 2013 (intervention group 1)

Dutheil, 2013 (intervention group 2)

Eaton, 2016

Fjeldsoe, 2019

Foster-Schubert, 2012 (intervention group 3)

Gessler, 2021

Gilcharan Singh, 2020 (intervention group 2)

Glasgow, 2012 (intervention group 1)

Glasgow, 2012 (intervention group 2)

Goodwin, 2014

Halle, 2021

Harvie, 2019 (intervention group 1)

Harvie, 2019 (intervention group 2)

Hersey, 2012 (intervention group 1)

Hintze, 2018

Hoerster, 2022

Hunter, 2010 (intervention group 1)

Hunter, 2010 (intervention group 2)

Jakicic, 2016

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)

Jakicic, 2022 (intervention group 1)

Jakicic, 2022 (intervention group 2)

Jakicic, 2012

Jansson, 2013

Janus, 2012

Jebb, 2011

Johansen, 2017

    

    

    

    

    

    

    

    

 

    

    

    

 

 

 

 

 

    

 

 

 

    

    

 

 

    

 

 

 

 

  

 

    

 

 

 

  

 

 

    

    

    

 

 

 

 

 

    

    

    

 

 

    

    

    

    

 

    

    

 

 

 

 

 

 

    

    

    

 

    

    

 

 

 

 

 

 

 

 

 

 

 

 

    

    

 

    

    

 

    

    

 

  

 

 

 

 

    

    

 

 

    

 

 

         

          

          

Study

    

with 95% CI
Hedges' g

-0.19 [

-0.38 [

-0.04 [

-0.15 [

-0.43 [

-0.25 [

-0.19 [

-0.96 [

-0.20 [

-1.66 [

-0.80 [

0.56 [

-0.05 [

-0.30 [

-0.44 [

-2.06 [

-0.24 [

0.12 [

-0.77 [

-0.02 [

-0.17 [

-0.05 [

-0.21 [

-0.00 [

-0.79 [

-0.30 [

-0.12 [

-0.31 [

-0.45 [

-0.20 [

0.10 [

-0.82 [

-0.13 [

-1.17 [

-0.05 [

-0.04 [

-0.74 [

-0.23 [

-0.46 [

-0.47 [

0.02 [

-0.02 [

-0.33 [

-0.55 [

-0.42 [

0.21 [

0.05 [

-0.09 [

-0.02 [

-0.09 [

0.17 [

-0.32 [

-0.57 [

-0.38 [

-0.85 [

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-0.39,

-0.58,

-0.61,

-0.44,

-0.58,

-0.42,

-0.62,

-1.31,

-0.52,

-2.13,

-1.08,

0.39,

-0.34,

-0.80,

-0.86,

-2.88,

-0.50,

-0.25,

-1.16,

-0.26,

-0.59,

-0.52,

-0.40,

-0.21,

-1.37,

-0.88,

-0.71,

-0.90,

-1.04,

-0.47,

-0.16,

-1.08,

-0.45,

-1.56,

-0.33,

-0.33,

-1.02,

-0.41,

-0.74,

-0.75,

-0.10,

-0.50,

-0.51,

-1.18,

-1.02,

0.04,

-0.29,

-0.43,

-0.31,

-0.39,

-0.02,

-0.72,

-0.99,

-0.52,

-1.25,

0.01]

-0.18]

0.52]

0.14]

-0.29]

-0.09]

0.24]

-0.60]

0.13]

-1.19]

-0.52]

0.73]

0.24]

0.19]

-0.02]

-1.24]

0.02]

0.49]

-0.39]

0.21]

0.26]

0.43]

-0.02]

0.21]

-0.20]

0.27]

0.46]

0.28]

0.14]

0.07]

0.35]

-0.56]

0.19]

-0.78]

0.24]

0.24]

-0.47]

-0.04]

-0.19]

-0.20]

0.13]

0.46]

-0.16]

0.08]

0.19]

0.37]

0.40]

0.25]

0.28]

0.21]

0.37]

0.09]

-0.16]

-0.24]

-0.45]

0.75

0.75

0.47

0.69

0.79

0.77

0.57

0.63

0.66

0.54

0.69

0.77

0.69

0.52

0.58

0.32

0.71

0.62

0.61

0.73

0.57

0.54

0.76

0.75

0.45

0.46

0.45

0.45

0.45

0.70

0.71

0.71

0.66

0.60

0.69

0.69

0.70

0.76

0.70

0.70

0.80

0.53

0.77

0.42

0.44

0.77

0.64

0.65

0.68

0.68

0.76

0.59

0.58

0.79

0.60

(%)
Weight

     
     

interventions versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Combined nutrition and physical activity (with or without sedentary behaviour)
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Jolly, 2011 (intervention group 1)

Jolly, 2011 (intervention group 2)

Jolly, 2011 (intervention group 3)

Jolly, 2011 (intervention group 4)

Jospe, 2017 (intervention group 1)

Jospe, 2017 (intervention group 2)

Jospe, 2017 (intervention group 3)

Jospe, 2017 (intervention group 4)

Juul, 2016

Kabisch, 2019 (intervention group 1)

Kabisch, 2019 (intervention group 2)

Kabisch, 2019 (intervention group 3)

Kalarchian, 2012

Kalter-Leibovici, 2010

Katula, 2013

Katzmarzyk, 2020

Kegler, 2016

Kempf, 2019 (intervention group 1)

Kennedy, 2015

Knauper, 2018

Kumanyika, 2012

Leahey, 2015 (intervention group 1)

Leahey, 2015 (intervention group 2)

Levy, 2010

Lopez-Padros, 2020

Lowe, 2018 (intervention group 1)

Lutes, 2017a

Ma, 2015

Mason, 2014

McRobbie, 2019

Miguel Soca, 2012

Molenaar, 2010

Montemayor, 2022 (intervention group 2)

Moreno, 2014

Morgan, 2011

Nakade, 2012

Ortner Hadziabdic, 2016

Parker, 2022

Paskett, 2018

Patel, 2021 (intervention group 1)

Patel, 2021 (intervention group 2)

Patel, 2021 (intervention group 3)

Patrick, 2011

Pavic, 2019

Pedersen, 2019

Phillips, 2017

Psota, 2020

Raben, 2021 (intervention group 1)

Raben, 2021 (intervention group 2)

Raben, 2021 (intervention group 3)

Redmon, 2010

Reid, 2014

Risica, 2013 (intervention group 1)

Risica, 2013 (intervention group 2)

Risica, 2013 (intervention group 3)

Risica, 2013 (intervention group 4)

 

    

    

 

 

 

 

 

 

    

    

    

 

    

    

 

 

 

 

 

 

 

 

 

 

 

 

    

    

 

    

    

 

    

    

 

  

 

 

 

 

    

    

 

 

    

 

 

         

          

          

    

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-0.33 [

-0.16 [

-0.16 [

-0.18 [

-0.04 [

0.02 [

0.07 [

-0.18 [

-0.34 [

0.21 [

0.21 [

0.10 [

-0.89 [

-0.54 [

-0.52 [

-0.59 [

-0.22 [

-0.29 [

0.22 [

-0.11 [

-0.21 [

-0.30 [

-0.52 [

0.29 [

-1.52 [

-0.12 [

-0.18 [

-0.17 [

-0.03 [

-0.15 [

-0.35 [

-0.22 [

0.12 [

-1.21 [

-0.24 [

-0.49 [

-0.18 [

0.44 [

-0.11 [

-0.22 [

-0.20 [

-0.10 [

-0.05 [

-0.40 [

-1.46 [

-0.02 [

-0.04 [

-0.02 [

0.10 [

-0.01 [

-0.47 [

-0.12 [

0.02 [

-0.27 [

-0.09 [

0.08 [

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-0.74,

-0.57,

-0.57,

-0.59,

-0.70,

-0.64,

-0.59,

-0.86,

-0.67,

-0.38,

-0.40,

-0.45,

-1.54,

-0.80,

-0.74,

-0.72,

-0.46,

-0.73,

-0.38,

-0.39,

-0.50,

-0.65,

-0.88,

-0.03,

-2.21,

-0.41,

-0.45,

-0.37,

-0.30,

-0.40,

-0.68,

-0.54,

-0.28,

-1.75,

-0.69,

-0.83,

-0.60,

0.01,

-0.26,

-0.64,

-0.61,

-0.52,

-0.22,

-0.79,

-2.00,

-0.24,

-0.40,

-0.22,

-0.10,

-0.21,

-0.53,

-0.30,

-0.43,

-0.74,

-0.54,

-0.38,

0.09]

0.25]

0.25]

0.23]

0.62]

0.68]

0.74]

0.49]

-0.01]

0.80]

0.82]

0.65]

-0.24]

-0.28]

-0.31]

-0.45]

0.02]

0.16]

0.82]

0.17]

0.07]

0.06]

-0.16]

0.61]

-0.82]

0.17]

0.10]

0.03]

0.23]

0.10]

-0.01]

0.10]

0.51]

-0.67]

0.21]

-0.15]

0.25]

0.87]

0.05]

0.19]

0.22]

0.31]

0.13]

0.00]

-0.92]

0.19]

0.31]

0.18]

0.31]

0.19]

-0.41]

0.06]

0.48]

0.19]

0.37]

0.54]

0.58

0.59

0.59

0.59

0.40

0.40

0.40

0.39

0.65

0.45

0.44

0.48

0.41

0.71

0.75

0.79

0.73

0.56

0.44

0.69

0.69

0.63

0.63

0.66

0.38

0.69

0.70

0.75

0.71

0.72

0.65

0.66

0.60

0.49

0.56

0.65

0.58

0.57

0.78

0.58

0.59

0.58

0.77

0.60

0.48

0.75

0.63

0.75

0.75

0.75

0.82

0.77

0.55

0.55

0.55

0.55
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Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)

Ross, 2022

Rusu, 2013

Shapiro, 2012

Slater, 2022

Stumm, 2016

Taheri, 2020

Thomas, 2017 (intervention group 1)

Thomas, 2017 (intervention group 2)

Trief, 2016 (intervention group 1)

Viester, 2018

Washburn, 2021 (intervention group 1)

Washburn, 2021 (intervention group 2)

Watson, 2015

Tay, 2016

Zamorano, 2021

Llaneza, 2012

Lugones-Sanchez, 2022

Mangieri, 2019

Marrero, 2016

Mason, 2018

Sahlman, 2012

Saito, 2011

Silva, 2022

Tejera, 2022

Thomas, 2019 (intervention group 1)

Thomas, 2019 (intervention group 2)

Thorndike, 2021

Tremblay, 2019 (intervention group 1)

Tremblay, 2019 (intervention group 2)

Tur, 2013

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)

Valero-Perez, 2020

Van Name, 2016

Wani, 2020

Werkman, 2010

Wilson, 2016

Yin, 2018

Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)

Cassidy, 2023

Turner-McGrievy, 2023

O'Brien, 2017 (intervention group 1)

Gupta, 2023

Walc, 2023

Overall
Heterogeneity: τ2 = 0.11, I2 = 85.69%, H2 = 6.99

Test of θ
i
 = θ

j
: Q(158) = 924.31, p = 0.00

Test of θ = 0: z = -9.44, p = 0.00

Favours intervention  Favours control
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-0.40 [

-0.99 [

-0.19 [

-0.08 [

-0.07 [

-0.06 [

0.32 [

0.27 [

-0.12 [

0.05 [

0.49 [

-0.20 [

-0.04 [

-1.36 [

-0.87 [

-0.31 [

-1.20 [

-0.42 [

-1.38 [

-1.14 [

-0.08 [

0.01 [

0.01 [

-0.15 [

-0.31 [

-0.88 [

-0.24 [

-0.53 [

-0.23 [

-1.29 [

-0.23 [

-0.09 [

-0.09 [

-0.06 [

-0.11 [

-0.23 [

-0.69 [

-0.04 [

-1.07 [

-0.27 [

-0.30 [

-0.28 [

-0.54,

-1.10,

-0.86,

-0.51,

-0.52,

-0.43,

-0.48,

-0.92,

-1.31,

-0.55,

-0.44,

-0.36,

-0.29,

-0.10,

-0.14,

-0.56,

-0.39,

0.05,

-0.68,

-0.19,

-1.91,

-1.16,

-0.62,

-1.71,

-0.57,

-1.79,

-1.33,

-0.47,

-0.38,

-0.14,

-0.74,

-0.90,

-1.34,

-0.52,

-0.80,

-0.65,

-1.65,

-0.47,

-0.29,

-0.29,

-0.34,

-0.40,

-0.52,

-0.99,

-0.34,

-1.57,

-0.86,

-0.54,

-0.34,

-0.23]

-0.52]

-0.29]

-0.06]

0.17]

0.18]

0.17]

0.11]

-0.66]

0.17]

0.28]

0.21]

0.17]

0.74]

0.69]

0.33]

0.49]

0.93]

0.28]

0.10]

-0.81]

-0.57]

0.00]

-0.69]

-0.27]

-0.97]

-0.95]

0.32]

0.40]

0.15]

0.44]

0.28]

-0.42]

0.03]

-0.25]

0.19]

-0.93]

0.02]

0.11]

0.11]

0.21]

0.18]

0.07]

-0.39]

0.25]

-0.57]

0.32]

-0.07]

-0.22]

0.78

0.69

0.69

0.74

0.64

0.68

0.66

0.50

0.66

0.63

0.63

0.69

0.73

0.58

0.58

0.56

0.56

0.56

0.53

0.79

0.48

0.68

0.67

0.51

0.78

0.59

0.76

0.60

0.60

0.78

0.45

0.45

0.55

0.70

0.70

0.58

0.63

0.73

0.75

0.75

0.70

0.68

0.68

0.68

0.68

0.51

0.45

0.73

Total n for intervention = 20206
Total n for control = 15594
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Ahern, 2017 (intervention group 1)
Ahern, 2017 (intervention group 2)
Bellicha, 2022 (intervention group 2)
Coughlin, 2013 (intervention group 1)
Driehuis, 2012
Goodwin, 2014
Jakicic, 2011 (intervention group 1)
Jakicic, 2011 (intervention group 2)
Jansson, 2013
Kaikkonen, 2019 (intervention group 1)
Kaikkonen, 2019 (intervention group 2)
Kaikkonen, 2019 (intervention group 3)
Katula, 2013
Katzmarzyk, 2020
Kempf, 2019 (intervention group 1)
Lisevick, 2021
Rock, 2015
Rock, 2010 (intervention group 1)
Rock, 2010 (intervention group 2)
Ross, 2022
Ruusunen, 2012
Wadden, 2011a
Wing, 2013
Ma, 2013 (intervention group 1)
Ma, 2013 (intervention group 2)
Mangieri, 2019
Thorndike, 2021
Tuomilehto, 2010
Unick, 2017 (intervention group 1)
Unick, 2017 (intervention group 2)
van Wier, 2011 (intervention group 1)
van Wier, 2011 (intervention group 2)
Werkman, 2010
Almeida, 2023 (intervention group 1)
Almeida, 2023 (intervention group 2)
Cassidy, 2023
Kaikkonen, 2023 (intervention group 1)
Kaikkonen, 2023 (intervention group 2)
Kaikkonen, 2023 (intervention group 3)
Chair, 2024
Chang, 2023
Walc, 2023

Overall
Heterogeneity: τ2 = 0.03, I2 = 72.51%, H2 = 3.64
Test of θ

i
 = θ

j
: Q(41) = 153.78, p = 0.00

Test of θ = 0: z = -6.79, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g
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-0.45 [
0.01 [

-0.03 [
-0.12 [
-0.80 [
-1.04 [
-0.71 [
-0.32 [
-0.43 [
-0.09 [
0.22 [

-0.23 [
-0.48 [
-0.34 [
-0.06 [
-0.39 [
-0.37 [
-0.08 [
-0.49 [
-0.27 [
-1.27 [
0.03 [

-0.60 [
-0.38 [
-0.51 [
-0.06 [
-0.05 [
0.02 [

-0.09 [
-0.24 [
-0.45 [
-0.77 [
-0.67 [
-0.43 [
-0.02 [
-0.31 [
0.02 [

-0.23 [

-0.27,
-0.39,
-0.93,
-0.28,
-0.30,
-0.74,
-0.34,
-0.38,
-0.56,
-1.65,
-1.91,
-1.56,
-0.53,
-0.56,
-0.56,
-0.21,
-0.38,
-0.76,
-0.62,
-0.30,
-0.71,
-0.42,
-0.13,
-0.84,
-0.62,
-1.81,
-0.12,
-1.04,
-0.67,
-0.79,
-0.24,
-0.23,
-0.19,
-0.38,
-0.53,
-0.75,
-1.45,
-1.34,
-1.10,
-0.24,
-0.68,
-0.21,

-0.30,

0.13]
0.01]
0.34]
0.05]
0.15]

-0.16]
0.36]
0.31]
0.33]
0.06]

-0.17]
0.14]
-0.11]
-0.30]
0.38]
0.64]

-0.08]
-0.20]
-0.05]
0.18]

-0.08]
-0.31]
-0.03]
-0.13]
0.08]

-0.73]
0.18]

-0.16]
-0.09]
-0.22]
0.12]
0.13]
0.23]
0.20]
0.06]

-0.16]
-0.09]
-0.00]
0.23]
0.19]
0.06]
0.25]

-0.17]

3.27
3.27
0.90
3.61
3.05
2.49
2.05
2.10
1.50
0.54
0.53
0.55
3.16
3.89
1.41
1.61
3.70
2.51
2.52
2.88
2.27
4.42
4.44
2.02
2.05
1.16
3.73
1.55
2.49
2.49
3.45
3.44
3.16
2.44
2.42
2.43
0.81
0.83
0.84
3.12
1.94
2.97

(%)
Weight

Total n for intervention = 10990
Total n for control = 8867

behaviour) interventions versus untreated comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition and physical activity (with or without sedentary
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Ahern, 2017 (intervention group 1)
Ahern, 2017 (intervention group 2)
Bellicha, 2022 (intervention group 2)
Coughlin, 2013 (intervention group 1)
Driehuis, 2012
Goodwin, 2014
Jakicic, 2011 (intervention group 1)
Jakicic, 2011 (intervention group 2)
Jansson, 2013
Kaikkonen, 2019 (intervention group 1)
Kaikkonen, 2019 (intervention group 2)
Kaikkonen, 2019 (intervention group 3)
Katula, 2013
Katzmarzyk, 2020
Kempf, 2019 (intervention group 1)
Lisevick, 2021
Rock, 2015
Rock, 2010 (intervention group 1)
Rock, 2010 (intervention group 2)
Ross, 2022
Ruusunen, 2012
Wadden, 2011a
Wing, 2013
Ma, 2013 (intervention group 1)
Ma, 2013 (intervention group 2)
Mangieri, 2019
Thorndike, 2021
Tuomilehto, 2010
Unick, 2017 (intervention group 1)
Unick, 2017 (intervention group 2)
van Wier, 2011 (intervention group 1)
van Wier, 2011 (intervention group 2)
Werkman, 2010
Almeida, 2023 (intervention group 1)
Almeida, 2023 (intervention group 2)
Cassidy, 2023
Kaikkonen, 2023 (intervention group 1)
Kaikkonen, 2023 (intervention group 2)
Kaikkonen, 2023 (intervention group 3)
Chair, 2024
Chang, 2023
Walc, 2023

Overall
Heterogeneity: τ2 = 0.03, I2 = 72.51%, H2 = 3.64
Test of θ

i
 = θ

j
: Q(41) = 153.78, p = 0.00

Test of θ = 0: z = -6.79, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.07 [
-0.19 [
-0.30 [
-0.12 [
-0.08 [
-0.45 [
0.01 [

-0.03 [
-0.12 [
-0.80 [
-1.04 [
-0.71 [
-0.32 [
-0.43 [
-0.09 [
0.22 [

-0.23 [
-0.48 [
-0.34 [
-0.06 [
-0.39 [
-0.37 [
-0.08 [
-0.49 [
-0.27 [
-1.27 [
0.03 [

-0.60 [
-0.38 [
-0.51 [
-0.06 [
-0.05 [
0.02 [

-0.09 [
-0.24 [
-0.45 [
-0.77 [
-0.67 [
-0.43 [
-0.02 [
-0.31 [
0.02 [

-0.23 [

-0.27,
-0.39,
-0.93,
-0.28,
-0.30,
-0.74,
-0.34,
-0.38,
-0.56,
-1.65,
-1.91,
-1.56,
-0.53,
-0.56,
-0.56,
-0.21,
-0.38,
-0.76,
-0.62,
-0.30,
-0.71,
-0.42,
-0.13,
-0.84,
-0.62,
-1.81,
-0.12,
-1.04,
-0.67,
-0.79,
-0.24,
-0.23,
-0.19,
-0.38,
-0.53,
-0.75,
-1.45,
-1.34,
-1.10,
-0.24,
-0.68,
-0.21,

-0.30,

0.13]
0.01]
0.34]
0.05]
0.15]

-0.16]
0.36]
0.31]
0.33]
0.06]

-0.17]
0.14]
-0.11]
-0.30]
0.38]
0.64]

-0.08]
-0.20]
-0.05]
0.18]

-0.08]
-0.31]
-0.03]
-0.13]
0.08]

-0.73]
0.18]

-0.16]
-0.09]
-0.22]
0.12]
0.13]
0.23]
0.20]
0.06]

-0.16]
-0.09]
-0.00]
0.23]
0.19]
0.06]
0.25]

-0.17]

3.27
3.27
0.90
3.61
3.05
2.49
2.05
2.10
1.50
0.54
0.53
0.55
3.16
3.89
1.41
1.61
3.70
2.51
2.52
2.88
2.27
4.42
4.44
2.02
2.05
1.16
3.73
1.55
2.49
2.49
3.45
3.44
3.16
2.44
2.42
2.43
0.81
0.83
0.84
3.12
1.94
2.97

(%)
Weight

Total n for intervention = 10990
Total n for control = 8867

behaviour) interventions versus untreated comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition and physical activity (with or without sedentary
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Ahern, 2017 (intervention group 1)

Ahern, 2017 (intervention group 2)

Astbury, 2021

Bellicha, 2022 (intervention group 2)

Boutelle, 2022 (intervention group 2)
Conroy, 2019

Coughlin, 2013 (intervention group 1)

Cox, 2021

Driehuis, 2012
Eaton, 2016

Fichtner, 2022

Fisher, 2012 (intervention group 1)

Fisher, 2012 (intervention group 2)
Foster, 2012

Gepner, 2018 (intervention group 1)

Gomez-Marcos, 2018

Goodwin, 2014
Hersey, 2012 (intervention group 1)

Jakicic, 2016

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)

Jakicic, 2012
Jansson, 2013

Kaikkonen, 2019 (intervention group 1)

Kaikkonen, 2019 (intervention group 2)

Kaikkonen, 2019 (intervention group 3)
Katula, 2013

Katzmarzyk, 2020

Kempf, 2019 (intervention group 1)

Knauper, 2020
Lisevick, 2021

Lowe, 2018 (intervention group 1)

Mensinger, 2016

Nakata, 2014
Nybacka, 2011 (intervention group 2)

Pekkarinen, 2015

Perri, 2014 (intervention group 1)

Perri, 2014 (intervention group 2)

Perri, 2014 (intervention group 3)
Purcell, 2014
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-0.27,

-0.39,

-0.79,

-0.93,

-0.23,
-0.68,

-0.28,

-0.44,

-0.30,
-0.28,

-0.09,

-0.64,

-0.82,
-0.12,

-0.77,

-0.19,

-0.74,
-0.10,

0.08,

-0.34,

-0.38,

-0.04,
-0.56,

-1.65,

-1.91,

-1.56,
-0.53,

-0.56,

-0.56,

-0.26,
-0.21,

-0.14,

-0.82,

-0.34,
-1.22,

-0.22,

-0.38,

-0.79,

-0.76,
-0.36,

0.13]

0.01]

-0.23]

0.34]

0.76]
-0.15]

0.05]

0.30]

0.15]
0.26]

0.05]

0.58]

0.37]
0.55]

-0.08]

0.06]

-0.16]
0.13]

0.41]

0.36]

0.31]

0.34]
0.33]

0.06]

-0.17]

0.14]
-0.11]

-0.30]

0.38]

0.45]
0.64]

0.44]

0.32]

0.31]
0.75]

0.29]

0.24]

-0.16]

-0.15]
0.36]

1.68

1.68

1.33

0.49

0.70
1.40

1.85

1.02

1.58
1.38

2.19

0.52

0.55
1.13

1.11

1.99

1.31
2.04

1.83

1.09

1.11

1.71
0.81

0.30

0.29

0.30
1.63

1.98

0.76

1.07
0.86

1.29

0.58

1.17
0.23

1.42

1.23

1.20

1.23
1.05

(%)
Weight

     
     

interventions versus any comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition and physical activity (with or without sedentary behaviour
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Raben, 2021 (intervention group 1)

Raben, 2021 (intervention group 2)

Raben, 2021 (intervention group 3)
Raynor, 2012b

Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)
Rojo-Tirado, 2021 (intervention group 1)

Rojo-Tirado, 2021 (intervention group 2)

Rojo-Tirado, 2021 (intervention group 3)

Rosas, 2022
Ross, 2022

Ruusunen, 2012

Wadden, 2011a

Wing, 2013

Zelicha, 2022 (intervention group 1)
Zelicha, 2022 (intervention group 2)

Llaneza, 2012

Ma, 2013 (intervention group 1)

Ma, 2013 (intervention group 2)
Mangieri, 2019

Thomas, 2019 (intervention group 1)

Thomas, 2019 (intervention group 2)

Thorndike, 2021
Tuomilehto, 2010

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)

van Wier, 2011 (intervention group 1)

van Wier, 2011 (intervention group 2)
Voils, 2017

Werkman, 2010

Yaskolka Meir, 2021 (intervention group 1)

Yaskolka Meir, 2021 (intervention group 2)
Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)

Cassidy, 2023

Kaikkonen, 2023 (intervention group 1)
Kaikkonen, 2023 (intervention group 2)

Kaikkonen, 2023 (intervention group 3)

Turner-McGrievy, 2023

Chair, 2024
Chang, 2023

Walc, 2023

Overall
Heterogeneity: τ2 = 0.03, I2 = 71.63%, H2 = 3.52
Test of θ

i
 = θ

j
: Q(82) = 281.67, p = 0.00

Test of θ = 0: z = -6.78, p = 0.00
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-1.06,

-0.34,
-0.30,

-0.71,

-0.42,

-0.13,

-0.81,
-0.65,

-1.10,

-0.84,

-0.62,
-1.81,

-0.33,

-0.29,

-0.12,
-1.04,

-0.67,

-0.79,

-0.24,

-0.23,
-0.37,

-0.19,

-0.78,

-0.65,
-0.38,

-0.53,

-0.75,

-1.45,
-1.34,

-1.10,

-0.39,

-0.24,
-0.68,

-0.21,

-0.22,

0.16]

0.20]

0.20]
0.24]

-0.08]

-0.20]

-0.05]
0.55]

0.71]

0.36]

0.10]
0.18]

-0.08]

-0.31]

-0.03]

-0.15]
0.01]

-0.11]

-0.13]

0.08]
-0.73]

0.45]

0.49]

0.18]
-0.16]

-0.09]

-0.22]

0.12]

0.13]
0.16]

0.23]

-0.13]

-0.00]
0.20]

0.06]

-0.16]

-0.09]
-0.00]

0.23]

0.22]

0.19]
0.06]

0.25]

-0.12]

1.50

1.51

1.51
1.35

1.89

1.32

1.32
0.43

0.43

0.41

1.59
1.50

1.20

2.22

2.23

1.14
1.16

0.71

1.07

1.08
0.63

0.95

0.96

1.90
0.83

1.30

1.30

1.77

1.77
1.40

1.63

1.16

1.16
1.28

1.27

1.28

0.44
0.45

0.46

1.22

1.61
1.03

1.54

Total n for intervention = 17224
Total n for control = 13939
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Ahern, 2017 (intervention group 1)

Ahern, 2017 (intervention group 2)

Akers, 2012

Amer, 2020

Anderson, 2021

Artene, 2017

Boutelle, 2022 (intervention group 2)

Bowen, 2018

Brown, 2020

Brown, 2021 (intervention group 3)

Burke, 2022

Butryn, 2017 (intervention group 1)

Cabrera-Rode, 2013

Cadmus-Bertram, 2016

Cheng, 2013

Conroy, 2019

Conroy, 2015

Cornelli, 2017

Das, 2021

Evans, 2012 (Women)

Evans, 2012 (Men)

de Vos, 2014

Debussche, 2012

Demark-Wahnefried, 2014 (Mothers) (intervention group 1)

Demark-Wahnefried, 2014 (Daughters) (intervention group 1)

Duncan, 2020 (intervention group 2)

Dutheil, 2013 (intervention group 1)

Dutheil, 2013 (intervention group 2)

Eaton, 2016

Fjeldsoe, 2019

Foster-Schubert, 2012 (intervention group 3)

Gessler, 2021

Gilcharan Singh, 2020 (intervention group 2)

Glasgow, 2012 (intervention group 1)

Glasgow, 2012 (intervention group 2)

Goodwin, 2014

Halle, 2021

Harvie, 2019 (intervention group 1)

Harvie, 2019 (intervention group 2)

Hersey, 2012 (intervention group 1)

Hintze, 2018

Hoerster, 2022

Hunter, 2010 (intervention group 1)

Hunter, 2010 (intervention group 2)

Jakicic, 2016

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)

Jakicic, 2022 (intervention group 1)

Jakicic, 2022 (intervention group 2)

Jakicic, 2012

Jansson, 2013

Janus, 2012
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0.58

0.64

0.67

0.55
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0.78
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0.53

0.59

0.32

0.72

0.63

0.62

0.74

0.58

0.55

0.77

0.76

0.46

0.47

0.46

0.46

0.46

0.71

0.72

0.72

0.67

0.61

0.70

0.70

0.71

0.77

0.71

0.71

0.81

0.54

0.78

0.43

0.45

0.78

0.65

0.66

0.69

0.69

0.77

0.60

0.59

(%)
Weight

     
     

versus any comparator (Baseline to 12 months)
Young and middle-aged adults - Combined nutrition and physical activity interventions
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Jebb, 2011

Johansen, 2017

Jolly, 2011 (intervention group 1)

Jolly, 2011 (intervention group 2)

Jolly, 2011 (intervention group 3)

Jolly, 2011 (intervention group 4)

Jospe, 2017 (intervention group 1)

Jospe, 2017 (intervention group 2)

Jospe, 2017 (intervention group 3)

Jospe, 2017 (intervention group 4)

Juul, 2016

Kabisch, 2019 (intervention group 1)

Kabisch, 2019 (intervention group 2)

Kabisch, 2019 (intervention group 3)

Kalarchian, 2012

Kalter-Leibovici, 2010

Katula, 2013

Katzmarzyk, 2020

Kegler, 2016

Kempf, 2019 (intervention group 1)

Kennedy, 2015

Knauper, 2018

Kumanyika, 2012

Leahey, 2015 (intervention group 1)

Leahey, 2015 (intervention group 2)

Levy, 2010

Lopez-Padros, 2020

Lowe, 2018 (intervention group 1)

Lutes, 2017a

Ma, 2015

Mason, 2014

McRobbie, 2019

Miguel Soca, 2012

Molenaar, 2010

Montemayor, 2022 (intervention group 2)

Moreno, 2014

Morgan, 2011

Nakade, 2012

Ortner Hadziabdic, 2016

Parker, 2022

Paskett, 2018

Patel, 2021 (intervention group 1)

Patel, 2021 (intervention group 2)

Patel, 2021 (intervention group 3)

Patrick, 2011

Pavic, 2019

Pedersen, 2019

Phillips, 2017

Psota, 2020

Raben, 2021 (intervention group 1)

Raben, 2021 (intervention group 2)

Raben, 2021 (intervention group 3)

Redmon, 2010

Reid, 2014
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0.00]
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0.06]

0.80

0.61

0.59

0.59

0.59

0.59

0.41

0.41

0.41

0.40

0.66

0.46

0.45

0.48

0.42

0.72

0.75

0.80

0.73

0.57

0.45

0.70

0.70

0.64

0.64

0.67

0.39

0.70

0.71

0.76

0.72

0.73

0.66

0.67

0.61

0.50

0.57

0.66

0.59

0.58

0.79

0.59

0.59

0.59

0.78

0.61

0.49

0.75

0.64

0.76

0.76

0.76

0.83
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Risica, 2013 (intervention group 1)

Risica, 2013 (intervention group 2)

Risica, 2013 (intervention group 3)

Risica, 2013 (intervention group 4)

Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)

Ross, 2022

Rusu, 2013

Slater, 2022

Stumm, 2016

Taheri, 2020

Thomas, 2017 (intervention group 1)

Thomas, 2017 (intervention group 2)

Trief, 2016 (intervention group 1)

Viester, 2018

Washburn, 2021 (intervention group 1)

Washburn, 2021 (intervention group 2)

Watson, 2015

Tay, 2016

Zamorano, 2021

Llaneza, 2012

Lugones-Sanchez, 2022

Mangieri, 2019

Marrero, 2016

Mason, 2018

Sahlman, 2012

Saito, 2011

Silva, 2022

Tejera, 2022

Thomas, 2019 (intervention group 1)

Thomas, 2019 (intervention group 2)

Thorndike, 2021

Tremblay, 2019 (intervention group 1)

Tremblay, 2019 (intervention group 2)

Tur, 2013

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)

Valero-Perez, 2020

Van Name, 2016

Wani, 2020

Werkman, 2010

Wilson, 2016

Yin, 2018

Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)

Cassidy, 2023

Turner-McGrievy, 2023

O'Brien, 2017 (intervention group 1)

Gupta, 2023

Walc, 2023

Overall
Heterogeneity: τ2 = 0.11, I2 = 85.72%, H2 = 7.00

Test of θ
i
 = θ

j
: Q(156) = 917.95, p = 0.00

Test of θ = 0: z = -9.30, p = 0.00

Favours intervention  Favours control
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-0.44,
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-0.10,

-0.14,

-0.56,

-0.39,

0.05,

-0.68,

-0.19,

-1.91,

-1.16,

-0.62,

-1.71,

-0.57,

-1.79,

-1.33,

-0.47,

-0.38,

-0.14,

-0.74,

-0.90,

-1.34,

-0.52,

-0.80,

-0.65,

-1.65,

-0.47,

-0.29,

-0.29,

-0.34,

-0.40,

-0.52,

-0.99,

-0.34,
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-0.86,

-0.54,

-0.34,

0.48]

0.19]

0.37]
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-0.23]

-0.52]

-0.29]
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0.17]

0.17]

0.11]

-0.66]

0.17]

0.28]

0.21]

0.17]

0.74]

0.69]

0.33]

0.49]

0.93]

0.28]

0.10]

-0.81]

-0.57]

0.00]

-0.69]

-0.27]

-0.97]

-0.95]

0.32]

0.40]

0.15]

0.44]

0.28]

-0.42]

0.03]

-0.25]

0.19]

-0.93]

0.02]

0.11]

0.11]

0.21]

0.18]

0.07]

-0.39]

0.25]

-0.57]

0.32]

-0.07]

-0.22]

0.56

0.55

0.56

0.56

0.79

0.70

0.70

0.75

0.65

0.67

0.51

0.67

0.64

0.64

0.70

0.74

0.59

0.59

0.57

0.57

0.57

0.54

0.80

0.49

0.69

0.68

0.52

0.79

0.60

0.77

0.61

0.61

0.79

0.46

0.46

0.56

0.71

0.71

0.59

0.64

0.73

0.76

0.76

0.71

0.69

0.69

0.69

0.69

0.52

0.46

0.74

Total n for intervention = 19779
Total n for control = 15147
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Ahern, 2017 (intervention group 1)
Ahern, 2017 (intervention group 2)
Bellicha, 2022 (intervention group 2)
Coughlin, 2013 (intervention group 1)
Driehuis, 2012
Goodwin, 2014
Jakicic, 2011 (intervention group 1)
Jakicic, 2011 (intervention group 2)
Jansson, 2013
Kaikkonen, 2019 (intervention group 1)
Kaikkonen, 2019 (intervention group 2)
Kaikkonen, 2019 (intervention group 3)
Katula, 2013
Katzmarzyk, 2020
Kempf, 2019 (intervention group 1)
Lisevick, 2021
Rock, 2015
Rock, 2010 (intervention group 1)
Rock, 2010 (intervention group 2)
Ross, 2022
Ruusunen, 2012
Wadden, 2011a
Wing, 2013
Ma, 2013 (intervention group 1)
Ma, 2013 (intervention group 2)
Mangieri, 2019
Thorndike, 2021
Tuomilehto, 2010
Unick, 2017 (intervention group 1)
Unick, 2017 (intervention group 2)
van Wier, 2011 (intervention group 1)
van Wier, 2011 (intervention group 2)
Werkman, 2010
Almeida, 2023 (intervention group 1)
Almeida, 2023 (intervention group 2)
Cassidy, 2023
Kaikkonen, 2023 (intervention group 1)
Kaikkonen, 2023 (intervention group 2)
Kaikkonen, 2023 (intervention group 3)
Chair, 2024
Chang, 2023
Walc, 2023

Overall
Heterogeneity: τ2 = 0.03, I2 = 72.51%, H2 = 3.64
Test of θ

i
 = θ

j
: Q(41) = 153.78, p = 0.00

Test of θ = 0: z = -6.79, p = 0.00

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g
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-0.39,
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-0.28,
-0.30,
-0.74,
-0.34,
-0.38,
-0.56,
-1.65,
-1.91,
-1.56,
-0.53,
-0.56,
-0.56,
-0.21,
-0.38,
-0.76,
-0.62,
-0.30,
-0.71,
-0.42,
-0.13,
-0.84,
-0.62,
-1.81,
-0.12,
-1.04,
-0.67,
-0.79,
-0.24,
-0.23,
-0.19,
-0.38,
-0.53,
-0.75,
-1.45,
-1.34,
-1.10,
-0.24,
-0.68,
-0.21,

-0.30,

0.13]
0.01]
0.34]
0.05]
0.15]

-0.16]
0.36]
0.31]
0.33]
0.06]

-0.17]
0.14]
-0.11]
-0.30]
0.38]
0.64]

-0.08]
-0.20]
-0.05]
0.18]

-0.08]
-0.31]
-0.03]
-0.13]
0.08]

-0.73]
0.18]

-0.16]
-0.09]
-0.22]
0.12]
0.13]
0.23]
0.20]
0.06]

-0.16]
-0.09]
-0.00]
0.23]
0.19]
0.06]
0.25]

-0.17]

3.27
3.27
0.90
3.61
3.05
2.49
2.05
2.10
1.50
0.54
0.53
0.55
3.16
3.89
1.41
1.61
3.70
2.51
2.52
2.88
2.27
4.42
4.44
2.02
2.05
1.16
3.73
1.55
2.49
2.49
3.45
3.44
3.16
2.44
2.42
2.43
0.81
0.83
0.84
3.12
1.94
2.97

(%)
Weight

Total n for intervention = 10990
Total n for control = 8867

versus untreated comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition and physical activity interventions
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Ahern, 2017 (intervention group 1)

Ahern, 2017 (intervention group 2)

Astbury, 2021

Bellicha, 2022 (intervention group 2)

Boutelle, 2022 (intervention group 2)
Conroy, 2019

Coughlin, 2013 (intervention group 1)

Cox, 2021

Driehuis, 2012
Eaton, 2016

Fichtner, 2022

Fisher, 2012 (intervention group 1)

Fisher, 2012 (intervention group 2)
Foster, 2012

Gepner, 2018 (intervention group 1)

Gomez-Marcos, 2018

Goodwin, 2014
Hersey, 2012 (intervention group 1)

Jakicic, 2016

Jakicic, 2011 (intervention group 1)

Jakicic, 2011 (intervention group 2)

Jakicic, 2012
Jansson, 2013

Kaikkonen, 2019 (intervention group 1)

Kaikkonen, 2019 (intervention group 2)

Kaikkonen, 2019 (intervention group 3)
Katula, 2013

Katzmarzyk, 2020

Kempf, 2019 (intervention group 1)

Knauper, 2020
Lisevick, 2021

Lowe, 2018 (intervention group 1)

Mensinger, 2016

Nakata, 2014
Nybacka, 2011 (intervention group 2)

Pekkarinen, 2015

Perri, 2014 (intervention group 1)

Perri, 2014 (intervention group 2)

Perri, 2014 (intervention group 3)
Purcell, 2014

Raben, 2021 (intervention group 1)

Raben, 2021 (intervention group 2)

Raben, 2021 (intervention group 3)
 

 

    

    
    

    

    

 
 

 

 

 

    
    

 

    

    
 

    

    

 
 

    

    

     

     
 

 

     

     
    

    

 

    
    

    

 

 
 

 

         
          

          

Study

    

with 95% CI
Hedges' g

-0.07 [

-0.19 [

-0.51 [

-0.30 [

0.27 [
-0.42 [

-0.12 [

-0.07 [

-0.08 [
-0.01 [

-0.02 [

-0.03 [

-0.23 [
0.22 [

-0.43 [

-0.06 [

-0.45 [
0.02 [

0.24 [

0.01 [

-0.03 [

0.15 [
-0.12 [

-0.80 [

-1.04 [

-0.71 [
-0.32 [

-0.43 [

-0.09 [

0.09 [
0.22 [

0.15 [

-0.25 [

-0.02 [
-0.23 [

0.04 [

-0.07 [

-0.48 [

-0.46 [
0.00 [

-0.08 [

-0.04 [

-0.04 [
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

-0.27,

-0.39,

-0.79,

-0.93,

-0.23,
-0.68,

-0.28,

-0.44,

-0.30,
-0.28,

-0.09,

-0.64,

-0.82,
-0.12,

-0.77,

-0.19,

-0.74,
-0.10,

0.08,

-0.34,

-0.38,

-0.04,
-0.56,

-1.65,

-1.91,

-1.56,
-0.53,

-0.56,

-0.56,

-0.26,
-0.21,

-0.14,

-0.82,

-0.34,
-1.22,

-0.22,

-0.38,

-0.79,

-0.76,
-0.36,

-0.32,

-0.28,

-0.28,

0.13]

0.01]

-0.23]

0.34]

0.76]
-0.15]

0.05]

0.30]

0.15]
0.26]

0.05]

0.58]

0.37]
0.55]

-0.08]

0.06]

-0.16]
0.13]

0.41]

0.36]

0.31]

0.34]
0.33]

0.06]

-0.17]

0.14]
-0.11]

-0.30]

0.38]

0.45]
0.64]

0.44]

0.32]

0.31]
0.75]

0.29]

0.24]

-0.16]

-0.15]
0.36]

0.16]

0.20]

0.20]

1.68

1.68

1.33

0.49

0.70
1.40

1.85

1.02

1.58
1.38

2.19

0.52

0.55
1.13

1.11

1.99

1.31
2.04

1.83

1.09

1.11

1.71
0.81

0.30

0.29

0.30
1.63

1.98

0.76

1.07
0.86

1.29

0.58

1.17
0.23

1.42

1.23

1.20

1.23
1.05

1.50

1.51

1.51

(%)
Weight

     
     

versus any comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition and physical activity interventions
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Raynor, 2012b

Rock, 2015

Rock, 2010 (intervention group 1)

Rock, 2010 (intervention group 2)
Rojo-Tirado, 2021 (intervention group 1)

Rojo-Tirado, 2021 (intervention group 2)

Rojo-Tirado, 2021 (intervention group 3)

Rosas, 2022
Ross, 2022

Ruusunen, 2012

Wadden, 2011a

Wing, 2013

Zelicha, 2022 (intervention group 1)
Zelicha, 2022 (intervention group 2)

Llaneza, 2012

Ma, 2013 (intervention group 1)

Ma, 2013 (intervention group 2)
Mangieri, 2019

Thomas, 2019 (intervention group 1)

Thomas, 2019 (intervention group 2)

Thorndike, 2021
Tuomilehto, 2010

Unick, 2017 (intervention group 1)

Unick, 2017 (intervention group 2)

van Wier, 2011 (intervention group 1)

van Wier, 2011 (intervention group 2)
Voils, 2017

Werkman, 2010

Yaskolka Meir, 2021 (intervention group 1)

Yaskolka Meir, 2021 (intervention group 2)
Almeida, 2023 (intervention group 1)

Almeida, 2023 (intervention group 2)

Cassidy, 2023

Kaikkonen, 2023 (intervention group 1)
Kaikkonen, 2023 (intervention group 2)

Kaikkonen, 2023 (intervention group 3)

Turner-McGrievy, 2023

Chair, 2024
Chang, 2023

Walc, 2023

Overall
Heterogeneity: τ2 = 0.03, I2 = 71.63%, H2 = 3.52
Test of θ

i
 = θ

j
: Q(82) = 281.67, p = 0.00

Test of θ = 0: z = -6.78, p = 0.00

Favours intervention  Favours control

-2 -1 0 1

  
 

 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
-0.04 [

-0.23 [

-0.48 [

-0.34 [
-0.13 [

0.02 [

-0.35 [

-0.12 [
-0.06 [

-0.39 [

-0.37 [

-0.08 [

-0.48 [
-0.32 [

-0.60 [

-0.49 [

-0.27 [
-1.27 [

0.06 [

0.10 [

0.03 [
-0.60 [

-0.38 [

-0.51 [

-0.06 [

-0.05 [
-0.11 [

0.02 [

-0.46 [

-0.33 [
-0.09 [

-0.24 [

-0.45 [

-0.77 [
-0.67 [

-0.43 [

-0.08 [

-0.02 [
-0.31 [

0.02 [

-0.17 [

-0.31,

-0.38,

-0.76,

-0.62,
-0.82,

-0.66,

-1.06,

-0.34,
-0.30,

-0.71,

-0.42,

-0.13,

-0.81,
-0.65,

-1.10,

-0.84,

-0.62,
-1.81,

-0.33,

-0.29,

-0.12,
-1.04,

-0.67,

-0.79,

-0.24,

-0.23,
-0.37,

-0.19,

-0.78,

-0.65,
-0.38,

-0.53,

-0.75,

-1.45,
-1.34,

-1.10,

-0.39,

-0.24,
-0.68,

-0.21,

-0.22,

0.24]

-0.08]

-0.20]

-0.05]
0.55]

0.71]

0.36]

0.10]
0.18]

-0.08]

-0.31]

-0.03]

-0.15]
0.01]

-0.11]

-0.13]

0.08]
-0.73]

0.45]

0.49]

0.18]
-0.16]

-0.09]

-0.22]

0.12]

0.13]
0.16]

0.23]

-0.13]

-0.00]
0.20]

0.06]

-0.16]

-0.09]
-0.00]

0.23]

0.22]

0.19]
0.06]

0.25]

-0.12]

1.35

1.89

1.32

1.32
0.43

0.43

0.41

1.59
1.50

1.20

2.22

2.23

1.14
1.16

0.71

1.07

1.08
0.63

0.95

0.96

1.90
0.83

1.30

1.30

1.77

1.77
1.40

1.63

1.16

1.16
1.28

1.27

1.28

0.44
0.45

0.46

1.22

1.61
1.03

1.54

Total n for intervention = 17224
Total n for control = 13939
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Andersen, 2021
Shapiro, 2012

Overall
Heterogeneity: τ2 = 0.03, I2 = 68.99%, H2 = 3.22
Test of θ

i
 = θ

j
: Q(1) = 3.22, p = 0.07

Test of θ = 0: z = -2.07, p = 0.04

Study

Favours intervention  Favours control

-.6 -.4 -.2 0 .2

with 95% CI
Hedges' g

-0.43 [
-0.13 [

-0.31 [

-0.58,
-0.43,

-0.61,

-0.29]
0.18]

-0.02]

59.96
40.04

(%)
Weight

Total n for intervention = 427
Total n for control = 447

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity and sedentary behaviour interventions

Bhopal, 2014
Boutelle, 2017 (Adults)
Demark-Wahnefried, 2014 (Mothers) (intervention group 2)
Demark-Wahnefried, 2014 (Daughters) (intervention group 2)
Rosas, 2020
Trief, 2016 (intervention group 2)
Wake, 2013 (Women)
Wake, 2013 (Men)
McElfish, 2023

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(8) = 5.72, p = 0.68

Test of θ = 0: z = -2.10, p = 0.04

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.07 [
-0.14 [
-0.39 [
-0.17 [
-0.35 [
-0.09 [
-0.07 [
0.06 [
0.01 [

-0.12 [

-0.36,
-0.48,
-0.95,
-0.74,
-0.62,
-0.36,
-0.47,
-0.41,
-0.22,

-0.23,

0.21]
0.21]
0.18]
0.40]

-0.08]
0.18]
0.34]
0.53]
0.24]

-0.01]

15.10
10.02
3.69
3.68

16.24
16.52
7.35
5.40

22.00

(%)
Weight

Total n for intervention = 632
Total n for control = 664

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity, and family-centred interventions

Bhopal, 2014
Boutelle, 2017 (Adults)
Rosas, 2020

Overall
Heterogeneity: τ2 = 0.00, I2 = 17.37%, H2 = 1.21
Test of θ

i
 = θ

j
: Q(2) = 2.28, p = 0.32

Test of θ = 0: t(2) = -1.48, p = 0.28

Study

Favours intervention  Favours control

-.5 0 .5

with 95% CI
Hedges' g

-0.23 [
-0.25 [
0.03 [

-0.14 [

-0.51,
-0.59,
-0.24,

-0.53,

0.05]
0.09]
0.30]

0.26]

35.63
25.84
38.53

(%)
Weight

Total n for intervention = 242
Total n for control = 246

versus any comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition, physical activity, and family-centred interventions
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Anderson, 2014
Annesi, 2017
Annesi, 2019 (intervention group 1)
Annesi, 2019 (intervention group 2)
Annesi, 2016
Benasi, 2022
Bennett, 2013
Bennett, 2012
Boutelle, 2022 (intervention group 3)
Burke, 2015
Butryn, 2017 (intervention group 2)
Butryn, 2021 (intervention group 1)
Butryn, 2021 (intervention group 2)
Christensen, 2012
Dutton, 2017
Fernandez-Ruiz, 2018
Foster, 2010
Gilcharan Singh, 2020 (intervention group 1)
Gómez-Pardo, 2016
Hersey, 2012 (intervention group 2)
Howden, 2013
Jakicic, 2015 (intervention group 1)
Jakicic, 2015 (intervention group 2)
Jiang, 2017
Jolly, 2011 (intervention group 5)
Jolly, 2011 (intervention group 6)
Kalarchian, 2011 (intervention group 1)
Kalarchian, 2011 (intervention group 2)
Kalarchian, 2011 (intervention group 3)
Kirby, 2011
Lillis, 2021 (intervention group 1)
Lillis, 2021 (intervention group 2)
Lillis, 2016
Moncrieft, 2016
Ockene, 2012
Pearl, 2020
Reeves, 2021
Rieger, 2017
Ross, 2012
Sniehotta, 2019
Spring, 2013
Spring, 2017 (intervention group 1)
Spring, 2017 (intervention group 2)

 
  

 
    
    

 
    
    

 
    
    

 
 

 
    
    

 
    
    

  

         
          
          

Study

    

with 95% CI
Hedges' g

-0.60 [
-0.81 [
-0.86 [
-0.60 [
-0.33 [
0.16 [

-0.27 [
-0.22 [
-0.76 [
-0.05 [
-0.08 [
0.04 [
0.08 [

-0.31 [
-0.42 [
-0.71 [
-0.04 [
-2.05 [
-0.03 [
-0.10 [
-0.61 [
0.01 [

-0.34 [
-0.64 [
0.06 [
0.09 [

-0.55 [
-0.39 [
-0.60 [
-0.15 [
-0.91 [
-0.63 [
0.09 [
-0.11 [
-0.32 [
0.07 [

-0.61 [
-0.14 [
-0.22 [
-0.02 [
-0.39 [
-0.35 [
-0.05 [

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

-0.81,
-1.21,
-1.35,
-1.08,
-0.70,
-0.35,
-0.54,
-0.41,
-1.11,
-0.38,
-0.37,
-0.31,
-0.27,
-0.68,
-0.78,
-1.15,
-0.25,
-2.46,
-0.20,
-0.22,
-1.04,
-0.38,
-0.73,
-0.99,
-0.28,
-0.26,
-1.24,
-1.05,
-1.27,
-0.58,
-1.51,
-1.21,
-0.20,
-0.53,
-0.54,
-0.36,
-0.90,
-0.47,
-0.37,
-0.26,
-0.86,
-0.95,
-0.64,

-0.39]
-0.42]
-0.38]
-0.11]
0.05]
0.66]

-0.00]
-0.03]
-0.41]
0.27]
0.20]
0.39]
0.43]
0.06]

-0.06]
-0.28]
0.17]

-1.64]
0.15]
0.01]

-0.17]
0.40]
0.05]

-0.29]
0.40]
0.43]
0.15]
0.27]
0.08]
0.29]

-0.31]
-0.04]
0.38]
0.30]
-0.11]
0.51]

-0.32]
0.20]

-0.06]
0.22]
0.08]
0.24]
0.54]

1.84
1.57
1.41
1.41
1.60
1.37
1.76
1.87
1.64
1.67
1.74
1.64
1.64
1.60
1.62
1.50
1.84
1.54
1.89
1.94
1.49
1.57
1.57
1.64
1.65
1.65
1.08
1.13
1.10
1.50
1.22
1.24
1.73
1.52
1.83
1.50
1.73
1.66
1.90
1.80
1.43
1.23
1.24

(%)
Weight

     
     

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity, and psychological treatment intervention
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Ströbl, 2013
Tarraga Marcos, 2014
Kouwenhoven-Pasmooij, 2018
Little, 2017 (intervention group 1)
Little, 2017 (intervention group 2)
Lombard, 2016
Lutes, 2017b (intervention group 1)
Lutes, 2017b (intervention group 2)
Mai, 2018
Manzoni, 2016 (intervention group 1)
Manzoni, 2016 (intervention group 2)
Santa-Maria, 2020
Sellman, 2017
Silva, 2010
Simpson, 2015 (intervention group 1)
Simpson, 2015 (intervention group 2)
Teixeira, 2010
Vimalananda, 2016 (intervention group 1)
Vimalananda, 2016 (intervention group 2)
von Gruenigen, 2012

Overall
Heterogeneity: τ2 = 0.15, I2 = 87.29%, H2 = 7.87
Test of θ

i
 = θ

j
: Q(62) = 344.06, p = 0.00

Test of θ = 0: z = -6.07, p = 0.00

Favours intervention  Favours control

-3 -2 -1 0 1

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-0.05 [
0.07 [

-0.31 [
-0.07 [
-0.03 [
-0.20 [
-0.10 [
-0.27 [
-0.04 [
-0.69 [
-0.43 [
-2.36 [
-0.50 [
-1.04 [
-0.11 [
-0.15 [
-1.01 [
0.19 [

-0.15 [
-0.12 [

-0.33 [

-0.22,
-0.09,
-0.48,
-0.29,
-0.26,
-0.36,
-0.42,
-0.59,
-0.37,
-1.28,
-1.02,
-2.91,
-0.85,
-1.29,
-0.56,
-0.60,
-1.31,
-0.28,
-0.61,
-0.55,

-0.44,

0.12]
0.24]

-0.14]
0.16]
0.20]

-0.03]
0.23]
0.05]
0.28]

-0.10]
0.17]

-1.81]
-0.14]
-0.79]
0.33]
0.30]

-0.71]
0.66]
0.32]
0.31]

-0.22]

1.89
1.90
1.89
1.82
1.82
1.89
1.68
1.69
1.68
1.24
1.23
1.30
1.63
1.79
1.48
1.47
1.72
1.44
1.44
1.51

Total n for intervention = 8588
Total n for control = 5313
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Annesi, 2017
Annesi, 2019 (intervention group 1)
Annesi, 2019 (intervention group 2)
Annesi, 2020
Annesi, 2016
Bennett, 2013
Bennett, 2012
Boutelle, 2022 (intervention group 3)
Burke, 2015
Butryn, 2021 (intervention group 1)
Butryn, 2021 (intervention group 2)
Coughlin, 2013 (intervention group 2)
Eakin, 2014
Fernandez-Ruiz, 2018
Fitzgibbon, 2010
Forman, 2013
Forman, 2019
Foster, 2010
Gabriel, 2011
Hardcastle, 2013
Hersey, 2012 (intervention group 2)
Jakicic, 2015 (intervention group 1)
Jakicic, 2015 (intervention group 2)
Kalarchian, 2011 (intervention group 1)
Kalarchian, 2011 (intervention group 2)
Kalarchian, 2011 (intervention group 3)
Kuller, 2012
Latner, 2013
Lillis, 2021 (intervention group 1)
Lillis, 2021 (intervention group 2)
Lillis, 2016
Reeves, 2021
Rieger, 2017
Ross, 2012
Tarraga Marcos, 2014
West, 2011 (intervention group 1)
West, 2011 (intervention group 2)
West, 2016
Iłowiecka , 2021
Lutes, 2017b (intervention group 1)
Lutes, 2017b (intervention group 2)
Mai, 2018
Ostbye, 2015

  
 
 

    
    

 
 

         
          
          

Study

    

with 95% CI
Hedges' g

-0.57 [
-0.54 [
-0.69 [
-0.40 [
-0.32 [
-0.25 [
-0.21 [
0.35 [

-0.13 [
-0.06 [
0.02 [

-0.33 [
-0.16 [
-0.85 [
-0.43 [
0.00 [

-0.15 [
0.04 [

-0.20 [
-0.09 [
-0.11 [
0.01 [

-0.33 [
-0.45 [
-0.37 [
-0.46 [
-0.50 [
0.05 [

-0.73 [
-0.37 [
-0.21 [
-0.42 [
-0.17 [
-0.13 [
0.21 [
0.43 [
0.52 [

-0.03 [
-0.54 [
-0.05 [
0.06 [
0.06 [

-0.05 [
 
 
 
 
 
 
 

 

-0.95,
-1.01,
-1.17,
-0.85,
-0.70,
-0.52,
-0.40,
-0.15,
-0.45,
-0.41,
-0.33,
-0.49,
-0.38,
-1.29,
-0.70,
-0.24,
-0.43,
-0.17,
-0.37,
-0.30,
-0.23,
-0.38,
-0.72,
-1.17,
-1.06,
-1.15,
-0.69,
-0.33,
-1.32,
-0.95,
-0.50,
-0.71,
-0.55,
-0.30,
0.02,
0.10,
0.18,

-0.22,
-1.15,
-0.37,
-0.26,
-0.27,
-0.24,

-0.18]
-0.06]
-0.20]
0.05]
0.05]
0.02]

-0.02]
0.85]
0.20]
0.29]
0.37]

-0.16]
0.05]

-0.41]
-0.16]
0.24]
0.13]
0.25]

-0.03]
0.11]
0.00]
0.39]
0.06]
0.26]
0.32]
0.23]

-0.31]
0.44]

-0.14]
0.21]
0.08]

-0.13]
0.20]
0.04]
0.40]
0.77]
0.86]
0.17]
0.07]
0.27]
0.37]
0.39]
0.14]

1.70
1.34
1.30
1.41
1.75
2.31
2.79
1.24
1.98
1.86
1.86
2.96
2.65
1.46
2.29
2.46
2.22
2.66
2.91
2.69
3.23
1.68
1.66
0.74
0.78
0.78
2.81
1.71
0.99
1.03
2.18
2.20
1.73
2.91
2.81
1.93
1.91
2.76
0.95
2.00
2.03
1.99
2.81

(%)
Weight

     
     

interventions versus any comparator (baseline to end-point)
Young and middle-aged adults - Combined nutrition, physical activity, and psychological treatment
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Rodriguez Cristobal, 2012
Teixeira, 2010
Vermunt, 2012
Butryn, 2023 (intervention group 1)
Butryn, 2023 (intervention group 2)
Garcia-Silva, 2024
Pearl, 2023

Overall
Heterogeneity: τ2 = 0.04, I2 = 65.74%, H2 = 2.92
Test of θ

i
 = θ

j
: Q(49) = 129.26, p = 0.00

Test of θ = 0: z = -4.97, p = 0.00

Favours intervention  Favours control

-2 -1 0 1

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-0.38 [
-0.53 [
-0.07 [
-0.20 [
-0.05 [
-0.31 [
-0.22 [

-0.18 [

-0.61,
-0.82,
-0.22,
-0.57,
-0.42,
-0.72,
-0.60,

-0.25,

-0.16]
-0.23]
0.08]
0.17]
0.33]
0.11]
0.16]

-0.11]

2.56
2.15
3.01
1.76
1.76
1.56
1.71

Total n for intervention = 5723
Total n for control = 5025

      
           

Duncan, 2020 (intervention group 1)
Puhkala, 2015
Saslow, 2017
Georgoulis, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.05, I2 = 44.47%, H2 = 1.80
Test of θ

i
 = θ

j
: Q(3) = 5.35, p = 0.15

Test of θ = 0: t(3) = -2.83, p = 0.07

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

0.04 [
-0.81 [
-0.42 [
-0.43 [

-0.47 [

-0.61,
-1.20,
-1.09,
-0.77,

-0.99,

0.70]
-0.42]
0.25]

-0.10]

0.06]

16.92
31.28
16.38
35.41

(%)
Weight

Total n for intervention = 134
Total n for control = 142

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combined nutrition, physical activity, and sleep interventions
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Duncan, 2016
French, 2018 (Adults)
Haire-Joshu, 2018
Janicke, 2019 (Adults) (intervention group 1)
Janicke, 2019 (Adults) (intervention group 2)
Neale, 2017 (intervention group 1)
Neale, 2017 (intervention group 2)
Quattrin, 2014 (Adults)
Tapsell, 2017 (intervention group 1)
Tapsell, 2017 (intervention group 2)
Verweij, 2013
Maddison, 2023

Overall
Heterogeneity: τ2 = 0.12, I2 = 82.20%, H2 = 5.62
Test of θ

i
 = θ

j
: Q(11) = 48.81, p = 0.00

Test of θ = 0: z = -2.47, p = 0.01

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-0.14 [
0.04 [

-0.41 [
-0.11 [
-0.22 [
-0.26 [
-0.69 [
-1.48 [
-0.09 [
0.03 [

-0.03 [
-0.29 [

-0.28 [

-0.47,
-0.13,
-0.69,
-0.48,
-0.58,
-0.73,
-1.24,
-1.93,
-0.54,
-0.38,
-0.23,
-0.62,

-0.50,

0.19]
0.21]

-0.14]
0.27]
0.15]
0.20]

-0.13]
-1.03]
0.37]
0.45]
0.17]
0.03]

-0.06]

8.75
10.15
9.25
8.27
8.34
7.35
6.49
7.49
7.45
7.81
9.89
8.76

(%)
Weight

Total n for intervention = 1029
Total n for control = 923

versus any comparator (baseline to 12 months)
Young and middle-aged adults - Combination of 4 or more lifestyle interventions

French, 2018 (Adults)
Haire-Joshu, 2018
Hanvold, 2019
Verweij, 2013

Overall
Heterogeneity: τ2 = 0.07, I2 = 84.42%, H2 = 6.42
Test of θ

i
 = θ

j
: Q(3) = 15.56, p = 0.00

Test of θ = 0: t(3) = -0.91, p = 0.43

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

0.00 [
-0.61 [
0.04 [

-0.01 [

-0.14 [

-0.17,
-0.89,
-0.27,
-0.21,

-0.62,

0.17]
-0.33]
0.34]
0.19]

0.34]

27.36
23.59
22.59
26.47

(%)
Weight

Total n for intervention = 617
Total n for control = 585

versus untreated comparator (baseline to end point)
Young and middle-aged adults - Combination of 4 or more lifestyle interventions
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French, 2018 (Adults)
Gorin, 2013
Haire-Joshu, 2018
Hanvold, 2019
Janicke, 2019 (Adults) (intervention group 1)
Janicke, 2019 (Adults) (intervention group 2)
Quattrin, 2014 (Adults)
Verweij, 2013

Overall
Heterogeneity: τ2 = 0.24, I2 = 92.58%, H2 = 13.48
Test of θ

i
 = θ

j
: Q(7) = 55.79, p = 0.00

Test of θ = 0: z = -1.62, p = 0.11

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

0.00 [
-0.18 [
-0.61 [
0.04 [
0.14 [

-0.34 [
-1.53 [
-0.01 [

-0.29 [

-0.17,
-0.45,
-0.89,
-0.27,
-0.23,
-0.71,
-1.98,
-0.21,

-0.65,

0.17]
0.10]

-0.33]
0.34]
0.52]
0.03]

-1.08]
0.19]

0.06]

13.40
12.76
12.74
12.54
11.99
12.04
11.29
13.25

(%)
Weight

Total n for intervention = 931
Total n for control = 817

versus any comparator (baseline to end point)
Young and middle-aged adults - Combination of 4 or more lifestyle interventions
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Cheng, 2022
Courcoulas, 2020 (intervention group 1)
Courcoulas, 2020 (intervention group 2)
Dixon, 2012
Feigel-Guiller, 2015
Ikramuddin, 2016
Kashyap, 2013 (intervention group 1)
Kashyap, 2013 (intervention group 2)
Maghrabi, 2015 (intervention group 1)
Maghrabi, 2015 (intervention group 2)
Mingrone, 2015 (intervention group 1)
Mingrone, 2015 (intervention group 2)
Reis, 2010
Schauer, 2017 (intervention group 1)
Schauer, 2017 (intervention group 2)
Schauer, 2014 (intervention group 1)
Schauer, 2014 (intervention group 2)
Schiavon, 2020
Xiang, 2018
Ikramuddin, 2015
Simonson, 2018
Simonson, 2019

Overall
Heterogeneity: τ2 = 0.37, I2 = 78.96%, H2 = 4.75
Test of θ

i
 = θ

j
: Q(21) = 86.53, p = 0.00

Test of θ = 0: z = -10.78, p = 0.00

Study

Favours intervention  Favours control

-4 -3 -2 -1 0

with 95% CI
Hedges' g

-0.83 [
-1.88 [
-0.74 [
-1.44 [
-0.68 [
-0.93 [
-2.42 [
-2.75 [
-2.52 [
-3.00 [
-1.83 [
-1.84 [
-3.18 [
-1.72 [
-1.42 [
-2.05 [
-1.57 [
-2.55 [
-0.96 [
-1.06 [
-1.73 [
-0.73 [

-1.63 [

-1.56,
-2.69,
-1.44,
-2.00,
-1.25,
-1.29,
-3.35,
-3.72,
-3.55,
-4.10,
-2.70,
-2.70,
-4.41,
-2.27,
-1.95,
-2.62,
-2.10,
-3.15,
-1.45,
-1.42,
-2.41,
-1.36,

-1.92,

-0.10]
-1.07]
-0.04]
-0.88]
-0.10]
-0.57]
-1.48]
-1.78]
-1.49]
-1.90]
-0.96]
-0.97]
-1.95]
-1.17]
-0.88]
-1.47]
-1.03]
-1.94]
-0.46]
-0.71]
-1.04]
-0.09]

-1.33]

4.49
4.21
4.59
5.04
5.00
5.66
3.82
3.70
3.54
3.33
4.01
4.03
2.99
5.08
5.13
5.01
5.14
4.90
5.26
5.66
4.64
4.79

(%)
Weight

Total n for intervention = 646
Total n for control = 446

Young and middle-aged adults - Bariatric surgery versus medical treatment (Baseline to end-point)
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Courcoulas, 2020 (intervention group 2)
Dixon, 2012
Feigel-Guiller, 2015
Xiang, 2018
Simonson, 2018
Simonson, 2019

Overall
Heterogeneity: τ2 = 0.08, I2 = 46.69%, H2 = 1.88
Test of θ

i
 = θ

j
: Q(5) = 9.49, p = 0.09

Test of θ = 0: z = -6.18, p = 0.00

Study

Favours intervention  Favours control

-3 -2 -1 0

with 95% CI
Hedges' g

-0.72 [
-1.44 [
-0.68 [
-0.96 [
-1.73 [
-0.73 [

-1.03 [

-1.30,
-2.00,
-1.25,
-1.45,
-2.41,
-1.36,

-1.35,

-0.15]
-0.88]
-0.10]
-0.46]
-1.04]
-0.09]

-0.70]

17.00
17.34
16.97
19.68
13.91
15.10

(%)
Weight

Total n for intervention = 142
Total n for control = 142

versus medical treatment (baseline to end-point)
Young and middle-aged adults - Laparoscopic adjustable gastric banding

Cheng, 2022
Courcoulas, 2020 (intervention group 1)
Ikramuddin, 2016
Kashyap, 2013 (intervention group 1)
Maghrabi, 2015 (intervention group 1)
Mingrone, 2015 (intervention group 1)
Reis, 2010
Schauer, 2017 (intervention group 1)
Schauer, 2014 (intervention group 1)
Schiavon, 2020
Ikramuddin, 2015

Overall
Heterogeneity: τ2 = 0.46, I2 = 84.98%, H2 = 6.66
Test of θ

i
 = θ

j
: Q(10) = 60.40, p = 0.00

Test of θ = 0: z = -8.14, p = 0.00

Study

Favours intervention  Favours control

-4 -3 -2 -1 0

with 95% CI
Hedges' g

-0.83 [
-1.84 [
-0.93 [
-2.72 [
-2.84 [
-1.83 [
-3.18 [
-1.65 [
-2.05 [
-2.55 [
-1.06 [

-1.87 [

-1.56,
-2.52,
-1.29,
-3.56,
-3.77,
-2.57,
-4.41,
-2.10,
-2.53,
-3.15,
-1.42,

-2.32,

-0.10]
-1.17]
-0.57]
-1.88]
-1.91]
-1.09]
-1.95]
-1.21]
-1.58]
-1.94]
-0.71]

-1.42]

8.81
9.11

10.68
8.18
7.70
8.75
6.18

10.28
10.15
9.49

10.68

(%)
Weight

Total n for intervention = 351
Total n for control = 324

Young and middle-aged adults - Roux-en-Y gastric bypass versus medical treatment (baseline to end-point)
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Kashyap, 2013 (intervention group 2)
Maghrabi, 2015 (intervention group 2)
Schauer, 2017 (intervention group 2)
Schauer, 2014 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.84, I2 = 89.90%, H2 = 9.90
Test of θ

i
 = θ

j
: Q(3) = 21.48, p = 0.00

Test of θ = 0: t(3) = -4.53, p = 0.02

Study

Favours intervention  Favours control

-4 -3.5 -3 -2.5 -2 -1.5 -1 -.5 0

with 95% CI
Hedges' g

-3.03 [
-3.30 [
-1.35 [
-1.58 [

-2.24 [

-3.91,
-4.30,
-1.78,
-2.02,

-3.81,

-2.16]
-2.31]
-0.91]
-1.14]

-0.66]

23.34
22.09
27.30
27.26

(%)
Weight

Total n for intervention = 134
Total n for control = 112

Young and middle-aged adults - Sleeve gastrectomy versus medical treatment (Baseline to final end-point)

Hjelmesaeth, 2019
Lier, 2012
Paul, 2022
Wild, 2017
Versteegden, 2023

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(4) = 4.36, p = 0.36

Test of θ = 0: z = 0.33, p = 0.74

Study

Favours intervention  Favours control

-1 -.5 0 .5 1

with 95% CI
Hedges' g

0.42 [
-0.28 [
-0.06 [
0.00 [
0.10 [

0.03 [

-0.08,
-0.77,
-0.40,
-0.42,
-0.23,

-0.15,

0.93]
0.21]
0.29]
0.43]
0.44]

0.21]

12.82
13.64
27.25
17.64
28.65

(%)
Weight

Total n for intervention = 206
Total n for control = 261

versus bariatric surgery plus usual care/placebo (baseline to end-point)
Young and middle-aged adults - Bariatric surgery plus adjunct therapy intervention

Hjelmesaeth, 2019
Paul, 2022

Overall
Heterogeneity: τ2 = 0.07, I2 = 58.54%, H2 = 2.41
Test of θ

i
 = θ

j
: Q(1) = 2.41, p = 0.12

Test of θ = 0: z = 0.61, p = 0.54

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

0.42 [
-0.06 [

0.15 [

-0.08,
-0.40,

-0.32,

0.93]
0.29]

0.61]

42.53
57.47

(%)
Weight

Total n for intervention = 83
Total n for control = 93

versus bariatric surgery plus usual care/placebo (baseline to end-point)
Young and middle-aged adults - Roux-en-Y gastric bypass or sleeve gastrectomy plus adjunct therapy
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Davies, 2015 (intervention group 1)
Pi-Sunyer, 2015
Rubino, 2022 (intervention group 2)
Wadden, 2013

Overall
Heterogeneity: τ2 = 0.02, I2 = 71.67%, H2 = 3.53
Test of θ

i
 = θ

j
: Q(3) = 12.24, p = 0.01

Test of θ = 0: t(3) = -8.80, p = 0.00

Study

Favours intervention  Favours control

-.8 -.6 -.4 -.2

with 95% CI
Hedges' g

-0.63 [
-0.81 [
-0.48 [
-0.55 [

-0.65 [

-0.79,
-0.88,
-0.75,
-0.78,

-0.89,

-0.47]
-0.75]
-0.21]
-0.32]

-0.42]

26.74
35.16
17.49
20.61

(%)
Weight

Total n for intervention = 3124
Total n for control = 1658

versus any comparator (baseline to end-point)
Young and middle-aged adults - Pharmacological interventions with Liraglutide, 30mg per day
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Older adults 

 

 
 

 
 

Beavers, 2015 (intervention group 1)
Estruch, 2019 (intervention group 1)
Estruch, 2019 (intervention group 2)
Miller, 2017b (intervention group 1)

Overall
Heterogeneity: τ2 = 0.56, I2 = 99.14%, H2 = 116.06
Test of θ

i
 = θ

j
: Q(3) = 152.76, p = 0.00

Test of θ = 0: t(3) = -1.75, p = 0.18

Study

Favours intervention  Favours control

-2 -1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-1.09 [
-0.05 [
-0.03 [
-1.53 [

-0.66 [

-1.36,
-0.13,
-0.12,
-1.81,

-1.86,

-0.81]
0.04]
0.06]

-1.25]

0.54]

24.63
25.39
25.38
24.60

(%)
Weight

Total n for intervention = 2992
Total n for control = 1486

Older adults - Nutrition interventions versus any comparator (baseline to end-point)

Estruch, 2019 (intervention group 1)
Estruch, 2019 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.09, p = 0.77

Test of θ = 0: z = -1.12, p = 0.26

Study

Favours intervention  Favours control

-.15 -.1 -.05 0 .05

with 95% CI
Hedges' g

-0.05 [
-0.03 [

-0.04 [

-0.13,
-0.12,

-0.10,

0.04]
0.06]

0.03]

51.49
48.51

(%)
Weight

Total n for intervention = 2742
Total n for control = 1243

(baseline to end-point)
Older adults - Dietary approaches with no specific daily energy intake goal versus any comparator 

Gallè, 2017
Hojan, 2017
Morey, 2012
Villareal, 2011 (intervention group 2)
Kolt, 2012
Manini, 2010
Winters-Stone, 2015

Overall
Heterogeneity: τ2 = 0.20, I2 = 88.09%, H2 = 8.40
Test of θ

i
 = θ

j
: Q(6) = 41.14, p = 0.00

Test of θ = 0: z = -1.66, p = 0.10

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-1.35 [
-0.13 [
-0.09 [
-0.44 [
0.00 [

-0.05 [
-0.16 [

-0.31 [

-1.74,
-0.59,
-0.30,
-0.95,
-0.22,
-0.33,
-0.79,

-0.67,

-0.97]
0.33]
0.12]
0.08]
0.22]
0.23]
0.48]

0.06]

14.41
13.47
16.22
12.79
16.20
15.59
11.31

(%)
Weight

Total n for intervention = 595
Total n for control = 499

Older adults - Physical activity intervention vs any comparator (Baseline to 12 months)
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Yates, 2011 (intervention group 1)
Yates, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.10, p = 0.75

Test of θ = 0: z = 0.10, p = 0.92

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

-0.05 [
0.09 [

0.02 [

-0.66,
-0.52,

-0.41,

0.56]
0.70]

0.45]

50.01
49.99

(%)
Weight

Total n for intervention = 44
Total n for control = 29

Older adults - Physical activity intervention vs untreated comparator (Baseline to end-point)

Beavers, 2014 (intervention group 2)
Yates, 2011 (intervention group 1)
Yates, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(2) = 0.17, p = 0.92

Test of θ = 0: t(2) = -0.73, p = 0.54

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

-0.05 [
-0.05 [
0.09 [

-0.03 [

-0.33,
-0.66,
-0.52,

-0.18,

0.24]
0.56]
0.70]

0.12]

69.36
15.33
15.32

(%)
Weight

Total n for intervention = 127
Total n for control = 111

Older adults - Physical activity intervention vs any comparator (Baseline to end-point)

Hojan, 2017
Morey, 2012
Villareal, 2011 (intervention group 2)
Manini, 2010

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(3) = 1.80, p = 0.61

Test of θ = 0: t(3) = -1.84, p = 0.16

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.13 [
-0.09 [
-0.44 [
-0.05 [

-0.11 [

-0.59,
-0.30,
-0.95,
-0.33,

-0.30,

0.33]
0.12]
0.08]
0.23]

0.08]

10.95
50.69
8.79

29.58

(%)
Weight

Total n for intervention = 343
Total n for control = 257

versus any comparator (baseline to 12 months)
Older adults - Combination of aerobic exercise and strengthening exercise interventions
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Gallè, 2017
Winters-Stone, 2015

Overall
Heterogeneity: τ2 = 0.65, I2 = 90.12%, H2 = 10.12
Test of θ

i
 = θ

j
: Q(1) = 10.12, p = 0.00

Test of θ = 0: z = -1.31, p = 0.19

Study

Favours intervention  Favours control

-2 -1 0 1

with 95% CI
Hedges' g

-1.35 [
-0.16 [

-0.78 [

-1.74,
-0.79,

-1.95,

-0.97]
0.48]

0.39]

52.27
47.73

(%)
Weight

Total n for intervention = 87
Total n for control = 77

Older adults - Strengthening physical activity intervention versus any comparator (baseline to 12 months)

Yates, 2011 (intervention group 1)
Yates, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.10, p = 0.75

Test of θ = 0: z = 0.10, p = 0.92

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

-0.05 [
0.09 [

0.02 [

-0.66,
-0.52,

-0.41,

0.56]
0.70]

0.45]

50.01
49.99

(%)
Weight

Total n for intervention = 44
Total n for control = 29

Older adults - Aerobic physical activity intervention versus untreated comparator (baseline to end-point)

Beavers, 2014 (intervention group 2)
Yates, 2011 (intervention group 1)
Yates, 2011 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(2) = 0.17, p = 0.92

Test of θ = 0: t(2) = -0.73, p = 0.54

Study

Favours intervention  Favours control

-.5 0 .5 1

with 95% CI
Hedges' g

-0.05 [
-0.05 [
0.09 [

-0.03 [

-0.33,
-0.66,
-0.52,

-0.18,

0.24]
0.56]
0.70]

0.12]

69.36
15.33
15.32

(%)
Weight

Total n for intervention = 127
Total n for control = 111

Older adults - Aerobic physical activity intervention versus any comparator (baseline to 12 months)
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Ard, 2018 (intervention group 1)
Ard, 2018 (intervention group 2)
Demark-Wahnefried, 2012
Herrera-Espiñeira, 2022
Horie, 2016
Leehey, 2016
Muollo, 2021
Villareal, 2011 (intervention group 3)
Santanasto, 2015
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 1.59, I2 = 97.98%, H2 = 49.57
Test of θ

i
 = θ

j
: Q(9) = 174.80, p = 0.00

Test of θ = 0: z = -1.49, p = 0.14

Study

Favours intervention  Favours control

-4 -2 0 2

with 95% CI
Hedges' g

0.87 [
-3.67 [
-0.14 [
0.03 [

-0.09 [
0.14 [

-0.02 [
-2.05 [
-0.71 [
-0.56 [

-0.61 [

0.43,
-4.34,
-0.28,
-0.30,
-0.54,
-0.54,
-0.72,
-2.66,
-1.35,
-0.77,

-1.40,

1.31]
-3.00]
0.01]
0.36]
0.36]
0.82]
0.68]

-1.43]
-0.06]
-0.35]

0.19]

10.12
9.73

10.41
10.26
10.11
9.71
9.67
9.84
9.78

10.37

(%)
Weight

Total n for intervention = 765
Total n for control = 705

versus any comparator (baseline to 12 months)
Older adults - Combined nutrition and physical activity (with or without sedentary behaviour) interventions

Cai, 2019
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 0.30, I2 = 96.73%, H2 = 30.60
Test of θ

i
 = θ

j
: Q(1) = 30.60, p = 0.00

Test of θ = 0: z = -1.52, p = 0.13

Study

Favours intervention  Favours control

-1.5 -1 -.5 0

with 95% CI
Hedges' g

-0.99 [
-0.20 [

-0.60 [

-1.18,
-0.41,

-1.37,

-0.80]
0.00]

0.17]

50.14
49.86

(%)
Weight

Total n for intervention = 364
Total n for control = 363

versus untreated comparator (baseline to end-point)
Older adults - Combined nutrition and physical activity (with or without sedentary behaviour) interventions
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Beavers, 2017 (intervention group 1)
Beavers, 2017 (intervention group 2)
Beavers, 2014 (intervention group 1)
Beavers, 2015 (intervention group 2)
Cai, 2019
Chang, 2019
Fanning, 2022 (intervention group 2)
Miller, 2017b (intervention group 2)
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 0.17, I2 = 89.24%, H2 = 9.29
Test of θ

i
 = θ

j
: Q(8) = 77.84, p = 0.00

Test of θ = 0: z = -4.20, p = 0.00

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.47 [
-0.55 [
-0.50 [
-1.22 [
-0.99 [
-0.16 [
-0.12 [
-1.26 [
-0.20 [

-0.63 [

-0.81,
-0.90,
-0.78,
-1.50,
-1.18,
-0.60,
-0.61,
-1.53,
-0.41,

-0.92,

-0.12]
-0.20]
-0.21]
-0.95]
-0.80]
0.28]
0.37]

-0.99]
0.00]

-0.33]

10.90
10.84
11.44
11.51
12.19
9.99
9.46

11.60
12.08

(%)
Weight

Total n for intervention = 929
Total n for control = 833

versus any comparator (baseline to end-point)
Older adults - Combined nutrition and physical activity (with or without sedentary behaviour) interventions

Ard, 2018 (intervention group 1)
Ard, 2018 (intervention group 2)
Demark-Wahnefried, 2012
Herrera-Espiñeira, 2022
Horie, 2016
Leehey, 2016
Muollo, 2021
Villareal, 2011 (intervention group 3)
Santanasto, 2015
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 1.59, I2 = 97.98%, H2 = 49.57
Test of θ

i
 = θ

j
: Q(9) = 174.80, p = 0.00

Test of θ = 0: z = -1.49, p = 0.14

Study

Favours intervention  Favours control

-4 -2 0 2

with 95% CI
Hedges' g

0.87 [
-3.67 [
-0.14 [
0.03 [

-0.09 [
0.14 [

-0.02 [
-2.05 [
-0.71 [
-0.56 [

-0.61 [

0.43,
-4.34,
-0.28,
-0.30,
-0.54,
-0.54,
-0.72,
-2.66,
-1.35,
-0.77,

-1.40,

1.31]
-3.00]
0.01]
0.36]
0.36]
0.82]
0.68]

-1.43]
-0.06]
-0.35]

0.19]

10.12
9.73

10.41
10.26
10.11
9.71
9.67
9.84
9.78

10.37

(%)
Weight

Total n for intervention = 765
Total n for control = 705

(baseline to 12 months)
Older adults- Combined nutrition and physical activity intervention versus any comparator 
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Beavers, 2017 (intervention group 1)
Beavers, 2017 (intervention group 2)
Beavers, 2014 (intervention group 1)
Beavers, 2015 (intervention group 2)
Chang, 2019
Miller, 2017b (intervention group 2)
Serra-Prat, 2022

Overall
Heterogeneity: τ2 = 0.18, I2 = 89.00%, H2 = 9.09
Test of θ

i
 = θ

j
: Q(6) = 61.85, p = 0.00

Test of θ = 0: z = -3.68, p = 0.00

Study

Favours intervention  Favours control

-1.5 -1 -.5 0 .5

with 95% CI
Hedges' g

-0.47 [
-0.55 [
-0.50 [
-1.22 [
-0.16 [
-1.26 [
-0.20 [

-0.63 [

-0.81,
-0.90,
-0.78,
-1.50,
-0.60,
-1.53,
-0.41,

-0.97,

-0.12]
-0.20]
-0.21]
-0.95]
0.28]

-0.99]
0.00]

-0.29]

13.92
13.85
14.59
14.68
12.80
14.78
15.37

(%)
Weight

Total n for intervention = 689
Total n for control = 594

(baseline to end-point)
Older adults- Combined nutrition and physical activity intervention versus any comparator 

Cai, 2019
Fanning, 2022 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.34, I2 = 90.61%, H2 = 10.65
Test of θ

i
 = θ

j
: Q(1) = 10.65, p = 0.00

Test of θ = 0: z = -1.34, p = 0.18

Study

Favours intervention  Favours control

-1.5 -.5 .5

with 95% CI
Hedges' g

-0.99 [
-0.12 [

-0.58 [

-1.18,
-0.61,

-1.44,

-0.80]
0.37]

0.27]

53.48
46.52

(%)
Weight

Total n for intervention = 240
Total n for control = 239

versus any comparator (baseline to end-point)
Older adults - Combined nutrition, physical activity and sedentary behaviour interventions

Fitzgibbon, 2020
Gillison, 2015
Greaves, 2015
Salas-Salvadó, 2019

Overall
Heterogeneity: τ2 = 0.02, I2 = 60.40%, H2 = 2.52
Test of θ

i
 = θ

j
: Q(3) = 8.21, p = 0.04

Test of θ = 0: t(3) = -3.71, p = 0.03

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.25 [
-0.13 [
-0.29 [
-0.55 [

-0.35 [

-0.45,
-0.54,
-0.67,
-0.70,

-0.64,

-0.04]
0.28]
0.09]

-0.41]

-0.05]

30.69
15.74
17.54
36.04

(%)
Weight

Total n for intervention = 580
Total n for control = 567

versus any comparator (baseline to 12 months)
Older adults - Combined nutrition, physical activity and psychological interventions
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People with disability 

Ptomey, 2023 (intervention group 1)
Ptomey, 2023 (intervention group 2)

Overall
Heterogeneity: τ2 = 0.00, I2 = 0.00%, H2 = 1.00
Test of θ

i
 = θ

j
: Q(1) = 0.31, p = 0.58

Test of θ = 0: z = -1.39, p = 0.16

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

-0.41 [
-0.18 [

-0.29 [

-1.01,
-0.75,

-0.70,

0.18]
0.39]

0.12]

47.77
52.23

(%)
Weight

Total n for intervention = 59
Total n for control = 30

versus any comparator (baseline to end-point)
People living with disability - Combined nutrition, physical activity and family-centred interventions
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People with a mental health condition 

 
 

Bartels, 2013
Lovell, 2014
Walburg, 2023

Overall
Heterogeneity: τ2 = 0.04, I2 = 56.30%, H2 = 2.29
Test of θ

i
 = θ

j
: Q(2) = 4.64, p = 0.10

Test of θ = 0: t(2) = -0.79, p = 0.51

Study

Favours intervention  Favours control

-1 -.5 0 .5

with 95% CI
Hedges' g

0.15 [
-0.10 [
-0.33 [

-0.11 [

-0.21,
-0.48,
-0.60,

-0.73,

0.52]
0.29]

-0.07]

0.51]

30.89
29.36
39.75

(%)
Weight

Total n for intervention = 227
Total n for control = 194

interventions versus any comparator (baseline to 12 months)
People living with a mental health condition - Combined nutrition, physical activity and psychological
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Appendix D: Reference list of excluded studies 
Tables D1 to D13 below show the reference lists of ineligible studies by reason for exclusion. 
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