
Supplementary Material A Search Strategy 

A PRISMA‐oriented systematic search (CRD42017084145) (the full protocol can be accessed at 

https://www.crd.york.ac.uk/PROSPERO/) was performed until 05/12/2018 in EMBASE, MEDLINE and 

Cochrane Libraries. 

 

Search Strategy Structure  
1 AND (2 AND 3) OR 4  

1= Asthma Terms 

2= Volatile Organic Compound Terms 

3= Exhaled Terms 

4= Breathomic Terms   

 

Embase Search 
1. exp asthma/  

2. asthma.mp.  

3. (bronch* adj3 hyper*).mp. [mp=title, abstract, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word] 

4. exp bronchus hyperreactivity/  

5. respiratory tract inflammation/ or exp allergic airway inflammation/  

6. exp airway obstruction/  

7. (revers* adj3 air*).mp. [mp=title, abstract, heading word, drug trade name, original title, 

device manufacturer, drug manufacturer, device trade name, keyword, floating subheading 

word]  

8. 1 or 2 or 3 or 4 or 5 or 6 or 7  

9. exp volatile organic compound/  

10. VOC.mp.  

11. (volatile adj3 organic).mp. [mp=title, abstract, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word] 

12. exp gas chromatography/  

https://www.crd.york.ac.uk/PROSPERO/


13. (gas adj3 chromatograph*).mp. [mp=title, abstract, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word]  

14. 9 or 10 or 11 or 12 or 13  

15. exp exhalation/  

16. exhal*.mp.  

17. expir*.mp.  

18. exp breathing/  

19. breath*.mp.  

20. 15 or 16 or 17 or 18 or 19  

21. 14 and 20  

22. exp breath analysis/  

23. (breath* adj2 test).mp. [mp=title, abstract, heading word, drug trade name, original title, 

device manufacturer, drug manufacturer, device trade name, keyword, floating subheading 

word]  

24. exp electronic nose/  

25. (elect* adj2 nos*).mp. [mp=title, abstract, heading word, drug trade name, original title, 

device manufacturer, drug manufacturer, device trade name, keyword, floating subheading 

word]  

26. (breath* adj2 metab*).mp. [mp=title, abstract, heading word, drug trade name, original 

title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word] 

27. breathomic*.mp.  

28. e$nose.mp.  

29. 22 or 23 or 24 or 25 or 26 or 27 or 28  

30. 21 or 29  

31. 8 and 30  

 

MEDLINE Search 
1. exp Asthma/  

2. asthma*.mp.  

3. (bronch* adj3 hyper*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms]  



4. (airway adj3 inflamm*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms]  

5. (revers* adj3 air*).mp. [mp=title, abstract, original title, name of substance word, subject 

heading word, keyword heading word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

6. 1 or 2 or 3 or 4 or 5  

7. VOC.mp.  

8. exp Volatile Organic Compounds/  

9. (volatile adj3 organic).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms]  

10. exp Chromatography, Gas/  

11. (gas adj3 chromatograph*).mp. [mp=title, abstract, original title, name of substance 

word, subject heading word, keyword heading word, protocol supplementary concept word, 

rare disease supplementary concept word, unique identifier, synonyms]  

12. 7 or 8 or 9 or 10 or 11  

13. exp Exhalation/  

14. exhal*.mp.  

15. expir*.mp.  

16. breath*.mp.  

17. 13 or 14 or 15 or 16  

18. 12 and 17  

19. exp Breath Tests/  

20. (breath adj2 test).mp. [mp=title, abstract, original title, name of substance word, subject 

heading word, keyword heading word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

21. (elect* adj2 nos*).mp. [mp=title, abstract, original title, name of substance word, subject 

heading word, keyword heading word, protocol supplementary concept word, rare disease 

supplementary concept word, unique identifier, synonyms]  

22. (breath* adj2 metab*).mp. [mp=title, abstract, original title, name of substance word, 

subject heading word, keyword heading word, protocol supplementary concept word, rare 

disease supplementary concept word, unique identifier, synonyms]  

23. breathomic*.mp.  

24. e$nose.mp.  

25. exp Electronic Nose/  



26. 19 or 20 or 21 or 22 or 23 or 24 or 25  

27. 18 or 26  

28. 6 and 27  

Cochrane Search 
#1  MeSH descriptor: [Asthma] explode all trees 

#2  asthma:ti,ab,kw 

#3  bronch* near/3 hyper*:ti,ab,kw 

#4  MeSH descriptor: [Bronchial Hyperreactivity] explode all trees 

#5  MeSH descriptor: [Airway Obstruction] explode all trees 

#6  revers* near/3 air*:ti,ab,kw 

#7  #1 or #2 or #3 or #4 or #5 or #6 

#8  MeSH descriptor: [Volatile Organic Compounds] explode all trees 

#9  "Voc":ti,ab,kw 

#10  volatile near/3 organic:ti,ab,kw 

#11  MeSH descriptor: [Chromatography, Gas] explode all trees 

#12  gas near/3 chromatog*:ti,ab,kw 

#13 #8 or #9 or #10 or #11 or #12 

#14 exhal*:ti,ab,kw 

#15 expir*:ti,ab,kw 

#16 breath*:ti,ab,kw 

#17 #14 or #15 or #16 

#18 #13 and #17 

#19 MeSH descriptor: [Breath Tests] explode all trees 

#20 breath* near/2 test:ti,ab,kw 

#21 MeSH descriptor: [Electronic Nose] explode all trees 

#22 elect* near/2 nose:ti,ab,kw 

#23 breath* near/2 metab*:ti,ab,kw 

#24 breathomic*:ti,ab,kw 

#25 e?nose:ti,ab,kw 

#26 #19 or #20 or #21 or #22 or #23 or #24 or #25 

#27 #18 or #26 



#28 #7 and #27 

  



Appendix B Breath Sampling  
Author Ambient VOC Exclusion Breathing Manoeuvre for 

Breath Collection 
Breath Fraction Flow Rate Breath/VOC 

Storage 
VOC 
Extraction 

Olopade 
(1997)[1] 

Ambient Air Collected in 
Parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory not specified Tedlar bag n/a 

Paredi 
(2000)[2]  

Ambient Air Collected in 
Parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Late Expiratory 
(calculated time 
required to 
washout 
deadspace) 

10-11 L/min 
(equivalent to 
0.1-0.2 L/s) 

"collapsible 
reservoir" 

n/a 

Larstad 
(2007)[3] 

Purified Air through non-
rebreathe valve 

Various Manoevres Tested Mixed Expiratory 
and Late 
Expiratory 

various tested 
(computerised 
biofeedback) 

Tedlar bag to 
tubes 
containing 
Tenax, 
Carbopack, 
Carboxen 

Thermal 
Desorption  

Dragonieri 
(2007)[4] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Fens 
(2009)[5] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Bruce  
(2009)[6] 

not specified not specified (Single Vital 
Capacity from Maximal Deep 
Inspiration described by lion 
laboratories) 

not specified 
(late expiratory 
described by 
lionlaboratories 
manual) 

not specified 
(minimum 
required flow 
described by 
lionlaboratories 
manual) 

n/a (online 
analysis) 

n/a 



Montuschi 
(2010)[7] 

Ambient Air Collected in 
Parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

compared Mixed 
Expiratory to 
Late Expiratory 
(using 150mls as 
deadspace) 

not specified Tedlar bag Solid Phase 
Micro 
Extraction 

Lazar 
(2010)[8] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Fens 
(2011)[9] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Ibrahim  
(2011)[10] 

Inspired VOC filtered air 
through non-rebreathe 
valve 

Tidal Breathing Late Expiratory 
(respiratory 
pattern 
monitored by 
pressure 
transducer) 

not specified Directly 
adsorbed onto 
tubes 
containing 
Tenax, 
Carbotrap 

Thermal 
Desorption 

Timms 
(2012)[11] 

not specified Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory not specified Tedlar bag n/a 

van der Schee 
(2013)[12] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Nalophan bag n/a 

van der Schee 
(2013)[13] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s "inert bag" n/a 

Meyer 
(2014)[14] 

not specified No special provision not specified 
(assume Mixed 
Expiratory) 

not specified Tedlar bag to  
tubes 
containing 
Carbopack 

Thermal 
Desorption 



de Vries 
(2015)[15] 

Ambient Air Collected in 
Parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 
following 5second breath hold 

Mixed Expiratory <0.4L/s n/a (online 
data 
collection) 

n/a 

Plaza 
(2015)[16] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Fens 
(2015)[17] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Brinkman 
(2017)[18] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag to 
tubes 
containing 
Tenax 

Thermal 
Desorption 

Brinkman 
(2018)[19] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag to 
tubes 
containing 
Tenax 

Thermal 
Desorption 

Dragonieri 
(2018)[20] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag n/a 

Schleich (2019) 
[21] 

Ambient Air Collected in 
Parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 
following 5 second breath hold 

Mixed Expiratory not specified Tedlar bag to 
tubes 
containing 
Tenax 

Thermal 
Desorption 

Brinkman 
(unpublished) [22] 

Inspired VOC filtered air 
through non-rebreathe 
valve and collected 
ambient air in parallel 

Single Vital Capacity from 
Maximal Deep Inspiration 

Mixed Expiratory 0.1 -0.2L/s Tedlar bag to 
tubes 
containing 
Tenax 

Thermal 
Desorption 

Table 1 Breath Sampling and Storage Methodology. Abbreviations: VOC = Volatile Organic Compounds



Appendix C Risk of Bias Tables (QUADAS 2) 
 

 Risk of Bias  Concerns regarding Applicability 

AUTHOR 
PATIENT 

SELECTION 
INDEX TEST 

REFERENCE 

STANDARD 

FLOW AND 

TIMING 

 PATIENT 

SELECTION 
INDEX TEST 

REFERENCE 

STANDARD 

Olopade (1997)[1] high low low low 
 

low low low 

Paredi (2000)[2] high low unclear low 
 

low unclear low 

Larstad (2007)[3] unclear low high low 
 

low low unclear 

Dragonieri (2007)[4] high high low low 
 

low low low 

Fens (2009)[5] high high low low 
 

low low low 

Bruce  (2009)[6] low unclear low low 
 

low unclear unclear 

Montuschi (2010)[7] low high low low 
 

low low low 

Lazar (2010)[8] high high low low 
 

low low unclear 

Fens (2011)[9] low high low low 
 

low low low 



Ibrahim (2011)[10] high high high low 
 

low unclear low 

Timms (2012)[11] low high high low 
 

low low low 

van der Schee (2013)[12] high high low low 
 

low low unclear 

van der Schee (2013)[13] high high low low 
 

low low low 

Meyer (2014)[14] high high unclear low 
 

low unclear unclear 

de Vries (2015)[15] high high low low 
 

low low low 

Plaza (2015)[16] high high unclear low 
 

low low low 

Fens (2015)[17] high high low unclear 
 

low low low 

Brinkman (2017)[18] low high low low 
 

low low low 

Brinkman (2018)[19] low low unclear low 
 

low low unclear 

Dragonieri (2018)[20] low low unclear low 
 

low low low 

Shleich (2019) [21] high low low low 
 

low low unclear 



Brinkman (unpublished) [22]  low low low low 
 

low unclear unclear 

 

 



Appendix D Reasons for Full Text Exclusion 
 

Author  
(Year) 

Title Reason for 
Exclusion 

Baraldi  
(2004) 

Exhaled gas analysis and airway inflammation review 

Basanta  
(2012) 

Methodology validation, intra-subject reproducibility and 
stability of exhaled volatile organic compounds 

asthma in 
mixed group 

Bjerg and 
Lotvall  
(2013) 

Sniffing out steroid responsiveness in asthma using an 
electronic nose 

editorial 

Bogozi  
(2015) 

Fiber-enhanced Raman multi-gas spectroscopy: What is the 
potential of its application to breath analysis? 

review 

Boys  
(2012) 

An electronic nose can aid diagnosis of gastro-oesophageal 
reflux disease in COPD 

no full text 
available 

Brinkman  
(2019) 

Breathomics and treatable traits for chronic airway diseases no full text 
available 

Bukreeva  
(2017) 

[Photoacoustic spectroscopy evaluation of the impact of 
smoking on the composition of exhaled air in patients with 
bronchopulmonary diseases] 

not English 
language 

Couto  
(2017) 

Oxidative stress in asthmatic and non-asthmatic adolescent 
swimmers-A breathomics approach 

adolescent 

De Vries  
(2018) 

Clinical and inflammatory phenotyping by breathomics in 
chronic airway diseases irrespective of the diagnostic label 

asthma in 
mixed group 

Dragonieri  
(2017) 

Electronic Nose Technology in Respiratory Diseases review 

Gaugg  
(2017) 

Metabolic effects of inhaled salbutamol determined by exhaled 
breath analysis 

no exclusive 
asthma group 

Gomm  
(1991) 

The effect of salbutamol on breath alcohol testing in asthmatics no exclusive 
asthma group 

Gorham  
(2009) 

Ethane and n-pentane in exhaled breath are biomarkers of 
exposure not effect 

no exclusive 
asthma group 

Greulich  
(2011) 

An electronic nose can differentiate between patients with 
obstructive sleep apnoea syndrome and healthy controls 

no exclusive 
asthma group 

Guatura  
(2000) 

Increased exhalation of hydrogen peroxide in healthy subjects 
following cigarette consumption 

no VOC 

Guo  
(2010) 

A novel breath analysis system based on electronic olfaction review 

Ignacio 
Garcia  
(2002) 

Influence of asthma inhalers on a breath alcohol test not English 
language 

Jachau  
(2006) 

Influence of ethanol-containing medical drugs on breath alcohol 
concentration as measured by using the Alcotest 7110 
Evidential MK III 

no exclusive 
asthma group 

Kharitonov  
(2002) 

Dose-dependent onset and cessation of action of inhaled 
budesonide on exhaled nitric oxide and symptoms in mild 
asthma 

no VOC 

Kikowatz  
(2009) 

Differential ion mobility spectroscopy: non-invasive real-time 
diagnostics and therapy control in metabolic diseases 

no exclusive 
asthma group 



Machado  
(2009) 

Identifying chronic obstructive pulmonary disease and asthma 
by exhaled breath analysis: Does the (e)Nose know? 

editorial 

Maniscalco  
(2017) 

Coexistence of obesity and asthma determines a distinct 
respiratory metabolic phenotype 

no VOC 

O’Connell  
(2006) 

Asthmatics: Too drunk to drive? The time curve of exhaled 
ethanol levels after use of Salamol in normal subjects 

no exclusive 
asthma group 

Paredi  
(2002) 

Analysis of expired air for oxidation products review 

Prabhu  
(1991) 

Airflow obstruction and roadside breath alcohol testing asthma in 
mixed group 

Reti  
(2005) 

Salamol asthma inhaler fails roadside alcohol breath testing case report 

Scaglione  
(2009) 

Salbutamol and false-positive breath-alcohol test not English 
language 

Schivo  
(2013) 

A mobile instrumentation platform to distinguish airway 
disorders 

no VOC 

Self  
(2017) 

False-positive breathalyser tests and use of metered-dose 
inhalers: Does inhalation technique affect test results? 

case report 

Shehada  
(2016) 

Silicon Nanowire Sensors Enable Diagnosis of Patients via 
Exhaled Breath 

no exclusive 
asthma group 

Shin  
(2015) 

Quantification of Aerosol Hydrofluoroalkane HFA-134a 
Elimination in the Exhaled Human Breath Following Inhaled 
Corticosteroids Administration 

no exclusive 
asthma group 

Siblia  
(2014) 

Identification of airway bacterial colonization by an electronic 
nose in Chronic Obstructive Pulmonary Disease 

no exclusive 
asthma group 

Smith and 
Spanel  
(2017) 

On the importance of accurate quantification of individual 
volatile metabolites in exhaled breath 

review 

Suzuki  
(2000) 

Difference in urinary LTE4 and 11-dehydro-TXB2 excretion in 
asthmatic patients 

no VOC 

Tan  
(2015) 

To validate standard measurements of lung function in a user-
friendly novel spirometer and investigate the accuracy of an 
exhaled breath gas sensor in asthmatics and non-asthmatics 

no VOC 

Timms  
(2011) 

Diagnosing GORD in respiratory medicine review 

Tirzite  
(2017) 

Detection of lung cancer in exhaled breath with an electronic 
nose using support vector machine analysis 

no exclusive 
asthma group  

Westenbrink  
(1991) 

The effect of asthma inhalers on the A.L.E.R.T. J3A, Breathalyzer 
900A and Mark IV G.C. Intoximeter 

no exclusive 
asthma group  

Xi  
(2013) 

Diagnosing obstructive respiratory diseases using exhaled 
aerosol fingerprints: A feasibility study 

no exclusive 
asthma group  

Xi  
(2015) 

Detecting obstructive lung diseases with aerosol breath test: A 
non-invasive diagnostic method using fractal analysis and SVM 
classification 

no exclusive 
asthma group  

Xi  
(2014) 

Exhaled aerosol pattern discloses lung structural abnormality: a 
sensitivity study using computational modeling and fractal 
analysis 

no exclusive 
asthma group  

Xi  
(2015) 

Detecting Lung Diseases from Exhaled Aerosols: Non-Invasive 
Lung Diagnosis Using Fractal Analysis and SVM Classification 

no exclusive 
asthma group  



Yoon  
(2017) 

Toward breath analysis on a chip for disease diagnosis using 
semiconductor-based chemiresistors: recent progress and 
future perspectives 

review 

 

 

  



Appendix E PRISMA Checklist 
 

Section/topic  # Checklist item  Reported on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study 
eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  3-4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

5 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 
provide registration information including registration number.  

5 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 

considered, language, publication status) used as criteria for eligibility, giving rationale.  
5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 
identify additional studies) in the search and date last searched.  

5 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it 
could be repeated.  

Supplementary 
Material  

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 

applicable, included in the meta-analysis).  
5 



Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators.  

5 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made.  

5 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether 
this was done at the study or outcome level), and how this information is to be used in any data synthesis.  

6 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  n/a 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 

consistency (e.g., I2) for each meta-analysis.  
n/a 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, 
selective reporting within studies).  

n/a 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if 
done, indicating which were pre-specified.  

n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 
exclusions at each stage, ideally with a flow diagram.  

8 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up 
period) and provide the citations.  

9,10,13,14,15,16,17, 

Supplementary 
Material 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  18, Supplementary 

Material 

Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for 
each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

n/a 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  n/a 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  18 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see 
Item 16]).  

n/a 



DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their 
relevance to key groups (e.g., healthcare providers, users, and policy makers).  

19-23 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete 
retrieval of identified research, reporting bias).  

22 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future 
research.  

23 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 
funders for the systematic review.  

Declarations 
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