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Appendix 1: Systematic review protocol

Empirical evidence of study design biases in randomized trials: systematic review protocol

Background
The randomized controlled trial (RCT) is generally considered to produce the most credible estimates of the effects of interventions (1). For this reason, RCTs are often used to inform health care and policy decisions, either directly or via their inclusion in evidence syntheses. However, intervention effect estimates in RCTs can sometimes be biased, creating the potential for ineffective and harmful interventions being implemented into practice, and effective interventions not (2). Therefore, assessment of the risk of bias in RCTs is advised when interpreting the results.

The Cochrane risk of bias tool (3) was developed to provide a standardised approach for risk of bias assessment. The most recent version (released in 2011) includes six evidence-based domains (the type of bias addressed by each domain is presented in parentheses): random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), and selective reporting (reporting bias). An “Other bias” domain is also available to record additional threats to internal validity (e.g. carryover effect in cross-over RCTs). The tool has had widespread uptake from the systematic review community; its use is mandatory in Cochrane reviews, and it was the most commonly used tool in non-Cochrane reviews of RCTs published in 2012 (4). However, the tool requires updating to address several problems identified in previous evaluations, for example, its modest inter-rater reliability (5-7). 

A revision of the Cochrane risk of bias tool should be informed by the most up-to-date empirical evidence of bias in RCTs. The most comprehensive attempt to identify such evidence is an Agency for Healthcare Research and Quality (AHRQ) report published in 2014 (8). The report summarised the results of 38 studies and concluded that there was empirical evidence of bias in relation to some aspects of trial conduct, but that estimates of the magnitude of bias were mostly imprecise. However, the AHRQ report is limited to studies published before September 2012, so a systematic review that includes more recent evidence is needed.

The aim of this systematic review was to synthesise the results of empirical studies that have investigated specific methodological characteristics that are associated with biased intervention effect estimates in RCTs.

Eligibility criteria
Types of studies: We will include meta-epidemiological studies investigating the association between specific methodological characteristics and intervention effect estimates in RCTs. We will only consider meta-epidemiological studies adopting a paired design. Pairing is most often done at the meta-analysis level, where a cohort of meta-analyses is assembled and the individual studies within each meta-analysis are classified into those with or without a particular methodological characteristic (such as adequate versus inadequate allocation concealment). Pairing can also be done at the trial level, where a cohort of trials is assembled and different measures of the same outcome in each trial, or sub-studies within each trial, are classified into those with or without a characteristic (such as blinded versus unblinded assessment of the same outcome) (9, 10). We will include meta-epidemiological studies regardless of the:
· sampling frame from which meta-analyses/trials were drawn (e.g. random sample of meta-analyses indexed in 2010 or all Cochrane reviews published in May 2012);
· clinical condition(s) investigated;
· type of intervention (e.g. pharmacological or non-pharmacological);
· type of outcome (e.g. objectively or subjectively assessed);
· type of outcome measure (e.g. dichotomous or continuous);
· type of effect measure (e.g. odds ratios (OR) or standardised mean difference (SMD));
· methods used to analyse the association between methodological characteristics and intervention effect estimates, and; 
· variables used in the adjustment of associations (e.g. sample size, other source of bias, clinical condition).

We will exclude single systematic reviews and meta-analyses of RCTs which present a subgroup or sensitivity analysis based on a particular source of bias. We will also exclude studies that used a parallel design, where a cohort of RCTs was assembled (e.g. all child health related RCTs published in 2012), and meta-regression was performed to examine the relationship between a source of bias and trial effect estimates. Such studies do not control for the different outcomes measured across the trials, and so are at a higher risk of bias due to confounding. We will also exclude meta-epidemiological studies comparing randomized versus non-randomized studies investigating the same question.

Types of methodological features: We will only include studies investigating methodological features that can lead to the biases currently addressed by the Cochrane risk of bias tool for RCTs (see Table 1). We will include studies regardless of how the sources of bias were assessed/defined by the study authors. For example, older studies may have used the Jadad scale (11) to assess allocation concealment while more recent studies may have used the Cochrane risk of bias tool (3). Further, some studies may have categorised RCTs based on whether “double” or “single” or no blinding was performed, while other studies may have assessed which parties (i.e. patients, personnel) specifically were blinded. We will exclude studies investigating only the association between other characteristics and intervention effect estimates in RCTs (e.g. industry sponsorship (12), sample size (13), single versus multi-centre status (14, 15), stopping trials early for benefit or harm (16), and country of enrolment (17)).



Table 1. Eligible sources of bias in randomized trials 
	Type of bias
	Possible methodological features that can lead to bias

	A. Bias arising from the randomisation process
	1. Inadequate generation of a random sequence
2. Inadequate allocation concealment 
3. Imbalance in baseline characteristics
4. No adjustment for confounding in the analysis

	B. Bias due to departures from intended interventions
	1. Non-blinded participants
2. Non-blinded clinician/provider 
3. Unbalanced delivery of additional interventions or co-interventions
4. Participants switching interventions within the trial and being analysed in a group different from the one to which they were randomized

	C. Bias due to missing/incomplete outcome data
	1. Missing/incomplete outcome data

	D. Bias in measurement of outcomes
	1. Non-blinded outcome assessor 
2. Non-blinded data analyst 
3. Use of faulty measurement instruments (with low validity and reliability)

	E. Bias in selection of the reported result
	1. Selective reporting of a subset of outcome domains, or of a subset of outcome measures or analyses for a particular outcome domain.




Types of outcomes: Our primary outcomes are the association between each methodological characteristic and the (1) magnitude of the trial effect estimate (average bias), (2) increase in between-trial heterogeneity, and (3) heterogeneity in average bias, overall (i.e. regardless of the type of outcome or intervention). Secondary outcomes include the three associations above stratified by type of outcome (e.g. “mortality” versus “other objective” versus “subjective”) and type of intervention (e.g. “pharmacological” versus “non-pharmacological”), however defined by the study authors. We will include studies which present at least one of these estimates.

Search strategy
We will retrieve all meta-epidemiological studies included in the AHRQ report, which searched for studies published up to September 2012 (8). To identify more recent studies, we will search Ovid MEDLINE (Jan 2012 to May 2015) and Ovid EMBASE (Jan 2012 to May 2015). We will also search the Cochrane Database of Systematic Reviews for all reviews edited by the Methodology Review Group (on 20 May 2015), and abstract books of the 2011-2014 Cochrane Colloquia (available at http://abstracts.cochrane.org/) and of the 2011 and 2013 Clinical Trials Methodology Conference (available at http://www.trialsjournal.com/supplements/12/S1/all and http://www.trialsjournal.com/supplements/14/S1/all). We will review the reference lists of all included studies to identify additional studies. We will also review the list of studies included in two other relevant reviews (18, 19).

Study selection
One reviewer will screen all titles and abstracts retrieved from the searches. Two reviewers will independently screen all full text articles retrieved. Any disagreements regarding study eligibility will be resolved via discussion

Data extraction and management
One reviewer will extract data using a form developed in Microsoft Excel. A second reviewer will verify the accuracy of all average bias and heterogeneity effect estimates and confidence limits extracted. 

The following data will be extracted:
· study characteristics, including the methodological characteristics investigated, how the characteristic was assessed (i.e. number of authors involved in assessment, inter-rater reliability of assessment), definitions of adequate/inadequate characteristics, number of included meta-analyses, number of RCTs included in the meta-analyses, sampling frame, areas of health care addressed, and range of years of publication of the meta-analyses;
· types of outcomes, interventions and comparators examined in the meta-analyses (which will be categorised using the classification systems described by Savovic et al. (20), when sufficient information about each is provided);
· effect estimates and measures of precision (e.g. ratio of odds ratio (ROR) and 95% confidence interval (95% CI);
· any confounding variables assessed by the study authors (e.g. sample size, other methodological characteristics);
· any methods used to deal with potential overlap of RCTs across the meta-analyses.

Statistical analyses
Characteristics of included studies will be summarised using frequencies and percentages for binary variables and medians and interquartile ranges (IQRs) for continuous variables.

We will analyse the association between a methodological characteristic and the magnitude of an intervention effect estimate (average bias) using the ratio of odds ratios (ROR), ratio of hazard ratios (RHR), or difference in standardised mean differences (dSMD) effect measure, whichever is reported by the study investigators. We will analyse the association between a methodological characteristic and between-trial heterogeneity, and the variation in average bias, using the standard deviation of underlying effects (tau) or I2. Only associations for individual characteristics will be analysed (i.e. we will not consider average bias in trials with both adequate allocation concealment and double blinding, or in trials rated at “overall high risk of bias”).

We anticipate that studies will vary in both their classification of the methodological characteristics of RCTs and the analysis model used to estimate average bias. For this reason, we will combine studies in a random-effects meta-analysis. We will use DerSimonian and Laird’s method of moments estimator to estimate the between-study variance (21). Statistical inconsistency will be quantified using the I2 statistic (22). We will not perform a meta-analysis if we suspect that the studies include many overlapping meta-analyses/trials (e.g. based on the publication year and topic areas of the meta-analyses), and in cases where the definitions of methodological characteristics are non-comparable between studies. The direction of effect will be standardised so that a ROR < 1, RHR <1 and dSMD <0 denotes a larger intervention effect estimate in trials with an inadequate/unclear characteristic.
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Appendix 2: Search strategies

Database: Ovid MEDLINE(R) 1946 to 25/05/2015
Search Strategy:
--------------------------------------------------------------------------------
1 selection bias*.tw. (5287)
2 performance bias*.tw. (113)
3 detection bias*.tw. (409)
4 attrition bias*.tw. (193)
5 reporting bias*.tw. (775)
6 publication bias*.tw. (4176)
7 ((observer or intra-observer or intraobserver or inter-observer or interobserver) adj (bias* or variation*)).tw. (2515)
8 exp “bias (epidemiology)”/ (53854)
9 or/1-8 (64298)
10 meta-analysis.pt,ti,ab,sh. (72290)
11 (meta anal$ or metaanal$).ti,ab,sh. (87299)
12 ((methodol$ or systematic$ or quantitativ$) adj3 (review$ or overview$ or survey$)).ti. (37880)
13 ((methodol$ or systematic$ or quantitativ$) adj3 (review$ or overview$ or survey$)).ab. (54297)
14 ((pool$ or combined or combining) adj (data or trials or studies or results)).ti,ab. (14032)
15 or/10-14 (142784)
16 review.pt,sh. (1955779)
17 15 and 16 (75640)
18 (meta-meta-anal$ or meta-review$ or meta-epidemiologic$ or metaepidemiologic$).ti,ab. (111)
19 exp in vitro techniques/ (525592)
20 simulation/ or computer simulation/ (146068)
21 simulation.tw. (85984)
22 20 or 21 (198358)
23 exp DNA/ (661608)
24 exp Genetics/ (187780)
25 (genom* or genetic).ti. (225166)
26 or/23-25 (975488)
27 9 not (19 or 22 or 26) (61150)
28 27 and 17 (2993)
29 28 or 18 (3091)
30 limit 29 to yr="2012-2015" (1532)


Database: Embase <1974 to 2015 May 20>
Search Strategy:
--------------------------------------------------------------------------------
1 selection bias*.tw. (7910)
2 performance bias*.tw. (157)
3 detection bias*.tw. (491)
4 attrition bias*.tw. (214)
5 reporting bias*.tw. (1074)
6 publication bias*.tw. (6388)
7 ((observer or intra-observer or intraobserver or inter-observer or interobserver) adj (bias* or variation*)).tw. (3228)
8 exp “bias (epidemiology)”/ (19687)
9 or/1-8 (36730)
10 meta-analysis.pt,ti,ab,sh. (121853)
11 (meta anal$ or metaanal$).ti,ab,sh. (144341)
12 ((methodol$ or systematic$ or quantitativ$) adj3 (review$ or overview$ or survey$)).ti. (55916)
13 ((methodol$ or systematic$ or quantitativ$) adj3 (review$ or overview$ or survey$)).ab. (81094)
14 ((pool$ or combined or combining) adj (data or trials or studies or results)).ti,ab. (19743)
15 or/10-14 (226690)
16 review.pt,sh. (2150818)
17 15 and 16 (83389)
18 (meta-meta-anal$ or meta-review$ or meta-epidemiologic$ or metaepidemiologic$).ti,ab. (153)
19 exp in vitro techniques/ (4340986)
20 simulation/ or computer simulation/ (182383)
21 simulation.tw. (123005)
22 20 or 21 (240551)
23 exp DNA/ (759263)
24 exp Genetics/ (635893)
25 (genom* or genetic).ti. (279206)
26 or/23-25 (1450335)
27 9 not (19 or 22 or 26) (33529)
28 27 and 17 (1986)
29 28 or 18 (2137)
30 limit 29 to yr="2012-2015" (1108)


Cochrane Methodology Review Group reviews
Searched http://www.cochranelibrary.com/app/content/browse/page/?context=editorial-group/Methodology%20Review%20Group on 26/5/2015 (with no date restriction).
This site lists all reviews managed by the Cochrane Methodology Review Group.


Cochrane Colloquium abstracts
Searched http://abstracts.cochrane.org/ on 26/5/2015 using the following terms (with no date restriction):
1. meta-epidemiology OR meta-epidemiological


Clinical Trials Methodology Conference abstracts
Searched abstracts of the 2011 and 2013 Clinical Trials Methodology Conference (available at http://www.trialsjournal.com/supplements/12/S1/all and http://www.trialsjournal.com/supplements/14/S1/all) 

Appendix 3. Data extraction items

General characteristics
· Study ID
· Citation
· Design (e.g. collection of meta-analyses of trials with or without characteristic)
· Methodological feature(s) investigated (e.g. allocation concealment, double blinding)
· Areas of health care (% meta-analyses)
· Intervention types (% meta-analyses)
· Comparison types (% meta-analyses)
· Outcomes examined (% meta-analyses)
· Outcome types, e.g. binary (% meta-analyses)
· Sampling frame
· Publication years of meta-analyses
· Publication years of trials
· Risk of bias assessment method
· Inter-rater reliability for risk of bias assessment
· Total number of included meta-analyses
· Total number of included trials
· Median (IQR, range) sample size of meta-analyses
· Median (IQR, range) sample size of trials
· Analysis approach used (e.g. two-step meta-epidemiological (meta-meta-analytic) approach)
· Statistical analysis methods (details)
· How non-independence of data was addressed
· Supporting evidence regarding non-independence

Association between a particular methodological characteristic and average bias and heterogeneity (separate forms per characteristic)
· Study ID
· Definition of adequate (or low risk) characteristic
· Definition of unclear (or unclear risk) characteristic
· Definition of inadequate (or high risk) characteristic
· Comparison (e.g. High/unclear risk of bias versus low risk)
· Adjustment variables
· Outcome category (e.g. all, subjective)
· Binary, Continuous, Other outcome?
· Number of included meta-analyses
· Number of included trials
· Effect measure for average bias (e.g. ratio of odds ratios, difference of standardised mean differences)
· Direction of effect for average bias (e.g. ROR <1 = larger effect in high risk trials)
· Estimate of average bias 
· Standard error of average bias 
· Lower 95% confidence limit for average bias
· Upper 95% confidence limit for average bias
· Effect measure for increase in between-trial heterogeneity (e.g. increase in between-trial standard deviation)
· Estimate of increase in between-trial heterogeneity 
· Standard error of increase in between-trial heterogeneity 
· Lower 95% confidence limit for increase in between-trial heterogeneity
· Upper 95% confidence limit for increase in between-trial heterogeneity 
· Effect measure for heterogeneity in average bias (e.g. between-meta-analysis standard deviation)
· Estimate of heterogeneity in average bias 
· Standard error of heterogeneity in average bias
· Lower 95% confidence limit for heterogeneity in average bias
· Upper 95% confidence limit for heterogeneity in average bias
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Appendix 4. List of excluded studies
	Study ID
	Reason for exclusion

	Ainsworth 2015 (1)
	Not a meta-epidemiological study: case study of blinded versus unblinded assessment of the same outcome in a single RCT

	Als-Nielsen 2003 (2)
	Ineligible study design/conduct feature: association between funding/sponsorship and trial effect estimates

	Armijo-Olivo 2015 (3)
	Not a meta-epidemiological study: comparison of effect estimates of trials rated at high quality using different criteria (PEDro and Cochrane risk of bias tool) rather than comparison of low and high quality trials

	Avni 2014 (4)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Bafeta 2012 (5)
	Ineligible study design/conduct feature: association between single versus multi-centre status and trial effect estimates

	Bausell 2004 (6)
	Not a meta-epidemiological study: comparison of trial with largest and smallest effect estimate in each meta-analysis

	Bes-Rastrollo 2013 (7)
	Ineligible study design/conduct feature: association between funding/sponsorship and trial effect estimates

	Bohlius 2014 (8)
	Not a meta-epidemiological study: single systematic review that included both published and unpublished trials; no bias assessment

	Chan 2004 (9)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Chan 2004 (10)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Ciani 2013 (11)
	Ineligible study design/conduct feature: association between surrogate versus final patient relevant outcomes and trial effect estimates

	Clifford 2002 (12)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Derry 2006 (13)
	Not a meta-epidemiological study: sensitivity analysis of 35 acupuncture systematic reviews by removing trials without randomisation or double blinding

	Døssing 2014a (14)
	Awaiting assessment: data presented in a conference abstract 

	Døssing 2014b (15)
	Awaiting assessment: data presented in a conference abstract

	Dossing 2014c (16)
	Awaiting assessment: data presented in a conference abstract

	Dwan 2010 (17)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Egan 2012 (18)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Eriksen 2014 (19)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Fenwick 2008 (20)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Furlan 2008 (21)
	Not a meta-epidemiological study: comparison of RCTs and non-randomized studies for the same question

	Furukawa 2007 (22)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Gellatly 2007 (23)
	Not a meta-epidemiological study: meta-regression in a single systematic of RCTs 

	[bookmark: RANGE!A29:A57]Goto 2013 (24)
	Not a meta-epidemiological study: sensitivity analyses based on risk of bias criteria in a single meta-analysis

	Grimm 2013 (25)
	Not a meta-epidemiological study: sensitivity analyses based on risk of bias criteria in a single meta-analysis

	Hamm 2010 (26)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Hartling 2011 (27)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Hartling 2012 (28)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Hartling 2009 (29)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Hebert-Davies 2012 (30)
	Not a meta-epidemiological study: systematic review of hip fracture trials and analysis of whether dementia patients were systematically excluded from the trials

	Hempel 2012 (31)
	Not a meta-epidemiological study: combination of 4 previous studies, analysed using meta-regression

	Hempel 2013 (32)
	Not a meta-epidemiological study: simulation study of power to detect trial quality moderator effects in meta-analyses (for use when planning meta-regressions)

	Hempel 2011 (33)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Herbison 2006 (34)
	Not a meta-epidemiological study: comparison of different quality scales in terms of overlap of “high” versus “low” quality studies detected across the scales

	Inaba 2009 (35)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Jacobs 2011 (36)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design). Also systematic reviews included RCTs and non-randomized studies (secondary publication of Jacobs 2012)

	Jacobs 2012 (37)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design). Also systematic reviews included both RCTs and non-randomized studies

	Jacobs 2013 (38)
	Not a meta-epidemiological study: systematic review and meta-analysis of studies investigating the association between study design characteristics and trial effect estimates

	Jauhar 2014 (39)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Juni 1999 (40)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Kirkham 2010 (41)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Koletsi 2015 (42)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Koretz 2014 (43)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Kyzas 2005 (44)
	Not a meta-epidemiological study and examines bias in prognostic studies

	Lega 2013 (45)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Linde 1999 (46)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Liu 2011 (47)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Lonjon 2014 (48)
	Ineligible study design/conduct feature: meta-epidemiological study comparing RCTs versus non-randomized studies with propensity analysis

	MacLehose 2000 (49)
	Ineligible study design/conduct feature: comparison of RCTs and non-randomized studies for the same question

	Maldini 2014 (50)
	Not a meta-epidemiological study: comparison of prevalence studies using different recruitment methods

	McKenzie 2011 (51)
	Ineligible study design/conduct feature: association between final versus change from baseline values and trial effect estimates

	McMahon 2008 (52)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Mhaskar 2012 (53)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Mohammed 2007 (54)
	Not a meta-epidemiological study: single systematic review of RCTs

	Moroz 2013 (55)
	Not a meta-epidemiological study: systematic review of acupuncture trials that assessed how effective blinding was (by asking patients which treatment they believed they received)

	Moustgaard 2014 (56)
	Not a meta-epidemiological study: systematic review of methodology papers that provide definitions of “subjective” and “objective” outcomes, and audit of the use of these terms in clinical trial reports

	Munder 2013 (57)
	Ineligible study design/conduct feature: systematic review of empirical studies investigating “researcher allegiance bias” in psychotherapy research

	Naci 2013 (58)
	Not a meta-epidemiological study: single systematic review and meta-analysis of exercise versus drug trials

	Nankervis 2012 (59)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Nuesch 2011 (60)
	Ineligible study design/conduct feature: association between single- versus multi-centre status and trial effect estimates

	Onishi 2014 (61)
	Not a meta-epidemiological study: examination of how often statistically significant publication bias is present in reviews that do not assess for publication bias

	Oomens 2013 (62)
	Not a meta-epidemiological study: audit of the risk of bias in oral surgery trials

	Panagiotou 2013 (63)
	Ineligible study design/conduct feature: meta-epidemiological study of trials in less versus more developed countries

	Papageorgiou 2014 (64)
	Ineligible study design/conduct feature: meta-epidemiological study of studies indexed vs not in MEDLINE; English vs non-English studies; randomized vs non-randomized studies; small vs large RCTs; and trials with equal versus unequal arms

	Papageorgiou 2015 (65)
	Ineligible study design/conduct feature: comparison of statistical significance and heterogeneity of meta-analyses of binary outcomes when analysed using risk ratio, odds ratio or risk difference effect measure

	Peura 2012 (66)
	Ineligible study design/conduct feature: association between funding/sponsorship and trial effect estimates

	Saini 2014 (67)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Saquib 2013 (68)
	Ineligible study design/conduct feature: meta-epidemiological study comparing adjusted versus unadjusted effect estimates in RCTs

	Savović 2010 (69)
	Not a meta-epidemiological study: related publication of Savovic 2012 (methods used to develop the combined database; no results presented)

	Seegers 2013 (70)
	Ineligible study design/conduct feature: meta-epidemiological study comparing RCTs enrolling older adults only versus adults

	Shang 2005 (71)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Sichieri 2014 (72)
	Ineligible study design/conduct feature: audit of how often cluster RCTs for obesity prevention adjust for baseline BMI in analyses

	Smail-Faugeron 2014 (73)
	Ineligible study design/conduct feature: meta-epidemiological study comparing split-mouth versus parallel-arm RCTs

	Sterne 2002 (74)
	Not a meta-epidemiological study: methodological paper describing the development of statistical methods for meta-epidemiological studies

	Tarp 2013 (75)
	Awaiting assessment: data presented in a conference abstract

	Tierney 2005 (76)
	Not a meta-epidemiological study: sensitivity analyses based on attrition in trials included in 14 IPD meta-analyses

	Tonia 2013 (77)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Treadwell 2012 (78)
	Not a meta-epidemiological study: AHRQ guidance for assessing equivalence and noninferiority

	van Nieuwenhoven 2001 (79)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	van Tulder 2009 (80)
	Not a meta-epidemiological study: bias assessment in a cohort of trials (parallel design)

	Verhagen 2008 (81)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Watzlawick 2014 (82)
	Not a meta-epidemiological study: meta-regression in a single systematic review of RCTs 

	Wiedermann 2014 (83)
	Not a meta-epidemiological study: investigation of selective non-reporting of outcomes in a cohort of trials

	Worthen 2012 (84)
	Not a meta-epidemiological study: single systematic review of RCTs with in-depth discussion of sources of risk of bias

	Zhang 2012 (85)
	Ineligible study design/conduct feature: meta-epidemiological study comparing small versus large RCTs
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Appendix 5: Supplementary tables

Table S1: Clinical characteristics of included studies
	Study ID
	Sampling frame 
	Areas of health care (% meta-analyses)
	Interventions (% meta-analyses)
	Comparators (% meta-analyses) 
	Outcomes (% meta-analyses)
	No. meta-analyses (trials)
	Publication years of meta-analyses
	Publication years of trials

	Abraha 2015 
	Random selection of 5% of intervention reviews published 2006-2010 with a meta-analysis that included at least one trial that deviated from the standard intention to treat approach
	Varied (includes neoplasms, injections, mental health, CVD, pregnancy, neurological conditions)
	Pharmacologic (100%)
	Placebo (68%); Standard care (32%)
	Objective (38%); Subjective (62%)
	50 (322)
	Range 2006-2010
	Range 1970-2009

	Als-Nielsen 2004
	Random sample of Cochrane reviews published in Issue 2, 2001 that included ≥5 trials with binary outcomes
	Varied (NR)
	Pharmacologic; Procedural; Behavioural (% NR)
	No treatment; Placebo; Active treatment (% NR)
	NR
	48 (523)
	2001
	NR

	Armijo-Olivo 2015
	Random sample of Cochrane meta-analyses of continuous outcomes published from 2005-2011, that included ≥3 RCTs where ≥1 of the interventions was physical therapy
	Musculoskeletal (51%); Cardio-respiratory (21%); Neurological (14%); Other (14%)
	Non-pharmacologic (physical therapy) (100%)
	Placebo or standard care (100%)
	Objective (60%); Subjective (40%)
	43 (393)
	Range 2008-2011
	NR

	Balk 2002
	Meta-analyses in 4 areas (CVD, infectious disease, pediatrics, surgery) indexed in MEDLINE (1966-2000) and CDSR (issue 4, 2000), which included at least 6 RCTs, examined binary outcomes and demonstrated significant between-trial heterogeneity
	CVD (31%); Infectious disease (23%); Pediatrics (19%); Surgery (27%)
	Pharmacologic; Surgery (% not reported)
	Not reported
	Mortality; Infections; Complications of surgery; Other (% NR)
	26 (276)
	Range 1983-2000
	NR

	Bialy 2014 
	All reviews of surfactant, corticosteroids, indomethacin, ibuprofen, nitric oxide and head/total body cooling for infants in CDSR up to May 2010, with a meta-analysis of a binary outcome
	Neonatal health (100%)
	Pharmacologic (96%); Procedural (4%)
	Active (30%); Inactive (61%); Both (9%)
	Mortality (60%); Other (40%)
	23 (207)
	Median 2007 (range 1997-2011)
	Median 1997 (range 1972-2009)

	BRANDO (Savović 2012)
	Seven previously published meta-epidemiological studies (Als-Nielsen 2004, Balk 2004, Contopoulos-Ioannidis 2005, Egger 2003, Kjaergard 2001, Pildal 2007, Schulz 1995)
	Pregnancy and childbirth (24%); Mental and behavioural (11%); Circulatory system (13%); Digestive system (7%); Respiratory system (6%); Other (39%)
	Pharmacologic (69%); Surgical (6%); Psychosocial, behavioural or educational (6%); Other (19%)
	Placebo or no treatment (74%); Standard care (7%); Active comparison (19%); Mixture (1%)
	All-cause mortality (19%); Other objective (15%); Objectively measured but potentially influenced by clinician judgement (18%); Subjective (42%); Mixture (6%)
	234 (1973)
	Median 2000 (IQR 2000-2001, range 1983-2005)
	Median 1989 (IQR 1983-1994, range 1948-2002)

	Chaimani 2013 
	PubMed-indexed meta-analyses of RCTs published by the end of March 2011, in which ≥3 treatments were included and the data had been analysed with a valid statistical method for indirect comparisons or network meta-analysis
	Varied (NR)
	Varied (NR)
	Placebo, no treatment or standard care (100%)
	Mortality (33%); Other (67%)
	20 (377)
	Range 1999-2011
	NR

	Contopoulos-Ioannidis 2005
	Mental health-related interventions identified from the Mental Health Library, 2002 (Issue 1)
	Mental health (100%)
	Pharmacologic (31%); Non-pharmacologic (69%)
	NR
	Psychological symptoms (50%); Smoking cessation (44%); Dropouts (6%)
	16 (133)
	Median 1997 (range 1995-2002)
	NR

	Egger 2003 
	Meta-analyses published in the CDSR (Issue 1, 1998) that that had performed comprehensive literature searches and included ≥5 trials with binary outcomes

	Infectious diseases; Neonatology; Neurology; Obstetrics & gynaecology; Psychiatry; Other (% NR)
	Pharmacologic (82%); Non-pharmacologic (18%)
	NR
	NR
	45 (399)
	1998
	Range 1950-1998

	Hartling 2014 
	Child-relevant intervention reviews in the CDSR, which included ≥5 RCTs involving only pediatric patients (ages 0 to 17 years).
	Child health (100%)
	Pharmacologic (41%); Non-pharmacologic (59%)
	Placebo (41%); No intervention (12%); Active comparison (12%); Mixed (35%)
	Objective (65%); Subjective (35%)
	17 (287)
	NR
	Median 1995 (range 1965-2010)

	Herbison 2011 
	Systematic reviews in the CDSR (issue 1, 2001) that included ≥10 trials with binary outcomes, at least one of which had >500 people randomized to each arm
	Pregnancy and childbirth (50%); CVD (17%); Smoking cessation (11%); Other (22%)
	Pharmacologic (78%); Procedural (22%)
	NR
	Objective (95%); Subjective (5%)
	65 (389)
	2001
	Not reported

	Hrobjartsson 2012
	RCTs with blinded and non-blinded assessment of the same binary outcome, published up to Jan 2010
	General surgery (19%); Cosmetic surgery (19%); Orthopaedic surgery (14%); Other (48%)
	Surgery or procedure (67%); Pharmacologic (24%); Other (9%)
	Standard care (86%); Placebo (14%)
	Subjective (100%)
	(21)*
	NA*
	Range 1991-2011

	Hrobjartsson 2013
	RCTs with blinded and non-blinded assessment of the same binary outcome, published up to Jan 2010
	Neurology (25%); Cosmetic surgery (19%); CVD or Psychiatry or Otolaryngology (13% each); Other (19%)
	Surgery or procedure (69%); Pharmacologic (31%)
	Standard care (75%); No treatment or placebo (25%)
	Subjective (100%)
	(16)*
	NA*
	Range 1983-2010

	Hrobjartsson 2014a
	RCTs with blinded and non-blinded assessment of the same binary outcome, published up to Sept 2013
	Opthamology (50%); Orthopaedic surgery (22%); Other (28%)
	Pharmacologic (78%); Procedural (22%)
	Standard care/active control (83%); No treatment or placebo (27%)
	Subjective (100%)
	(18)*
	NA*
	Range 1991-2011

	Hrobjartsson 2014b
	Four- or three-armed clinical trials that randomized patients to a blinded sub-study and an otherwise identical nonblind sub-study, published up to March 2013
	Rheumatology (50%); Neurology (17%); Other (33%)
	CAM pharmacologic (8%); CAM non-pharmacologic (92%)
	Placebo or no treatment (100%)
	Subjective (100%); Objective (17%)
	(12)*
	NA*
	Range 2000-2011

	Kjaergard 2001 
	Meta-analyses identified from CDSR or MEDLINE that included at least one large trial (≥1000 participants)
	CVD (45%); Pregnancy and childbirth (36%); Other (18%)
	Varied (NR)
	NR
	Mortality (36%); Other objective (64%)
	14 (190)
	Median 1998 (range 1990-1998)
	IQR 1986-1992, range 1960-1998

	Moher 1998 
	Random sample of meta-analyses with binary outcomes, with no formal incorporation of quality scores in the quantitative analysis
	Circulatory diseases (36%); Digestive diseases (27%); Mental health (27%); Pregnancy and childbirth (9%)
	Varied (NR)
	NR
	Objective (68%); Subjective (32%)
	11 (127)
	Range 1988-1995
	Range 1960-1995

	Nuesch 2009a 
	Meta-analyses of controlled trials for osteoarthritis pain indexed in CDSR, MEDLINE, EMBASE or CINAHL up to Nov 2007
	Osteoarthritis of the knee or hip (100%)
	Pharmacologic (69%); Non-pharmacologic (31%) 
	Placebo, sham intervention or no intervention control (100%)
	Subjective (patient-reported pain) (100%)
	16 (175)
	Range 2003-2007
	Range 1980-2007

	Nuesch 2009b 
	Meta-analyses of controlled trials for osteoarthritis pain indexed in CDSR, MEDLINE, EMBASE or CINAHL up to Nov 2007
	Osteoarthritis of the knee or hip (100%)
	Pharmacologic (57%); Non-pharmacologic (43%)
	Placebo, sham intervention or no intervention control (100%)
	Subjective (patient-reported pain) (100%)
	14 (167)
	Range 2003-2007
	Range 1980-2007

	Papageorgiou 2015 
	Systematic reviews in the field of oral medicine, with ≥1 meta-analysis of interventional studies with different designs, indexed up to July 2014
	Oral medicine (100%)
	Procedural (100%)
	No treatment or standard care (100%)
	Objective (96%); Subjective (4%)
	25 (75)
	Range 2010-2014
	NR

	Pildal 2007 
	Systematic reviews in the CDSR (Issue 2, 2003) or PubMed (2001-2002), with a binary outcome from a meta-analysis presented as the first statistically significant result that supported a conclusion in favour of one of the interventions
	Varied (NR)
	Varied (NR)
	NR
	NR
	29 (284)
	Range 2001-2002
	NR

	Schulz 1995 
	Meta-analyses published by the Pregnancy and Childbirth Group of the Cochrane Collaboration, which included ≥5 trials with ≥1 with adequate allocation concealment and one without.
	Pregnancy and childbirth (100%)
	Varied (NR)
	NR
	NR
	33 (250)
	Range 1989-1993
	Range 1955-1992

	Unverzagt 2013 
	Systematic reviews in the CDSR (issue 11, 2011) on patients with cardiogenic shock, severe sepsis, and septic shock, with a meta-analysis of all-cause mortality including ≥3 RCTs
	Critical care medicine (100%)
	Pharmacologic (83%); Procedural (17%)
	Placebo or standard care (83%); Other active intervention (17%)
	Mortality (100%)
	12 (82)
	Range 2002-2011
	Range 1956-2010

	Wood 2008 
	Three previously published meta-epidemiological studies (Egger 2003, Kjaergard 2001, Schulz 1995)
	Varied (NR)
	Pharmacologic (61%); Prevention or screening (15%); Other (24%)
	NR
	Objective (53%); Subjective (47%)
	146 (1346)
	Median 1998 (range 1990-2000)
	Median (1987 (range 1962-1998)


*No meta-analyses because outcomes or sub-studies within trials (rather than trials within meta-analyses) were compared. CAM = complementary and alternative medicine; CDSR = Cochrane Database of Systematic Reviews; CVD = cardiovascular disease; IQR = interquartile range; NA = not applicable; NR = not reported



Table S2: Methodological characteristics of included studies
	Study ID
	Type of comparison
	Assessment of study design characteristics
	Analysis approach used
	How non-independence of data was addressed

	Abraha 2015 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Multivariable, multilevel model and meta-meta-analytic approach
	Dependent trials included, but analysis adjusted to account for this

	Als-Nielsen 2004 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Multilevel logistic regression model
	No comment (dependent trials could have been included)

	Armijo-Olivo 2015
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials excluded

	Balk 2002 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Bayesian hierarchical bias model
	No comment (dependent trials could have been included)

	Bialy 2014
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials excluded

	BRANDO (Savović 2012)
	Trials with versus without characteristic (within meta-analyses)
	Reliance on assessments by authors of included meta-epidemiological studies
	Bayesian hierarchical bias model and meta-meta-analytic approach
	Dependent trials excluded

	Chaimani 2013 
	Trials with versus without characteristic (within meta-analyses)
	Reliance on risk of bias assessments by authors of included meta-analyses, or two reviewers independently assessed studies for which risk of bias data were not available.
	Bayesian network meta-regression models
	Dependent trials excluded

	Contopoulos-Ioannidis 2005 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	No modelling
	No comment (dependent trials could have been included)

	Egger 2003 
	Trials with versus without characteristic (within meta-analyses)
	Reliance on quality assessments by authors of included Cochrane reviews
	Meta-meta-analytic approach
	No comment (dependent trials could have been included)

	Hartling 2014
	Trials with versus without characteristic (within meta-analyses)
	One reviewer assessed all studies, with verification by another
	Meta-meta-analytic approach
	Dependent trials excluded

	Herbison 2011 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials included, but analysis adjusted to account for this

	Hrobjartsson 2012 
	Outcomes with versus without characteristic (within trials)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent outcomes within trials included, but analysis adjusted to account for this (in sensitivity analysis)

	Hrobjartsson 2013 
	Outcomes with versus without characteristic (within trials)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent outcomes within trials included, but analysis adjusted to account for this (in sensitivity analysis)

	Hrobjartsson 2014a 
	Outcomes with versus without characteristic (within trials)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent outcomes within trials included, but analysis adjusted to account for this (in sensitivity analysis)

	Hrobjartsson 2014b 
	Sub-studies with versus without characteristic (within trials)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Not applicable

	Kjaergard 2001 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Logistic regression
	Dependent trials excluded

	Moher 1998 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Logistic regression
	Dependent trials probably excluded

	Nuesch 2009a 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials excluded

	Nuesch 2009b
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials included, but analysis adjusted to account for this

	Papageorgiou 2015 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	Dependent trials excluded

	Pildal 2007 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Meta-meta-analytic approach
	No comment (dependent trials could have been included)

	Schulz 1995
	Trials with versus without characteristic (within meta-analyses)
	One reviewer assessed all studies
	Logistic regression
	Dependent trials excluded

	Unverzagt 2013 
	Trials with versus without characteristic (within meta-analyses)
	Two reviewers independently assessed all trials
	Multivariable, multilevel model and meta-meta-analytic approach
	Dependent trials included, no analysis to adjust for this

	Wood 2008 
	Trials with versus without characteristic (within meta-analyses)
	Reliance on assessments by authors of included meta-epidemiological studies
	Logistic regression and meta-meta-analytic approach
	Dependent trials excluded




Table S3. Study design characteristics examined in included studies
	Study ID
	SeqGen
	AllocCon
	Baseline
	BlindPt
	BlindPers
	BlindOA
	BlindDA
	DblBlind
	Attrition
	SelReport
	Other

	Abraha 2015
	
	
	
	
	
	
	
	
	X
	
	

	Als-Nielsen 2004 
	X
	X
	
	
	
	
	
	X
	X
	
	

	Armijo-Olivo 2015
	X
	X
	
	
	
	
	
	
	
	
	

	Balk 2002 
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	X

	Bialy 2014 
	X
	X
	
	X
	X
	X
	
	
	X
	X
	X

	BRANDO 
	X
	X
	
	
	
	
	
	X
	X
	
	

	Chaimani 2013 
	X
	X
	
	X
	
	X
	
	
	
	
	

	Contopoulos-Ioannidis 2005 
	X
	X
	
	
	
	
	
	X
	
	
	

	Egger 2003 
	X
	X
	
	
	
	
	
	X
	
	
	

	Hartling 2014 
	X
	X
	X
	X
	X
	X
	
	
	X
	X
	X

	Herbison 2011 
	
	X
	
	
	
	
	
	
	
	
	

	Hrobjartsson 2012 
	
	
	
	
	
	X
	
	
	
	
	

	Hrobjartsson 2013 
	
	
	
	
	
	X
	
	
	
	
	

	Hrobjartsson 2014a 
	
	
	
	
	
	X
	
	
	
	
	

	Hrobjartsson 2014b 
	
	
	
	X
	
	
	
	
	
	
	

	Kjaergard 2001 
	X
	X
	
	
	
	
	
	X
	X
	
	

	Moher 1998 
	X
	X
	
	
	
	
	
	X
	
	
	

	Nuesch 2009a 
	
	X
	
	X
	
	
	
	
	
	
	

	Nuesch 2009b 
	
	
	
	
	
	
	
	
	X
	
	

	Papageorgiou 2015 
	X
	
	
	
	
	
	
	
	
	
	

	Pildal 2007 
	X
	X
	
	
	
	
	
	X
	
	
	

	Schulz 1995 
	X
	X
	
	
	
	
	
	X
	X
	
	

	Unverzagt 2013 
	X
	X
	X
	
	
	
	
	X
	X
	X
	X

	Wood 2008 
	
	X
	
	
	
	
	
	X
	
	
	

	TOTAL n (%)
	14 (58)
	17 (71)
	3 (13)
	6 (25)
	3 (13)
	7 (29)
	1 (4)
	11 (46)
	10 (42)
	3 (13)
	4 (17)


SeqGen = random sequence generation; AllocCon = allocation concealment; Baseline = baseline imbalance; BlindPt = blinding of participants; BlindPers = blinding of personnel; BlindOA = blinding of outcome assessors; DblBlind = double blinding; Attrition = incomplete outcome data, withdrawals, losses to follow-up; SelReport = selective reporting; Other = adjusting for confounders in the analyses, block randomisation in unblinded trials, switching (crossing over to other) intervention, and ineligible characteristics including early stopping and sponsorship

Table S4. Definitions of adequate, unclear and inadequate sequence generation

	Study ID
	Adequate
	Unclear
	Inadequate

	Als-Nielsen 2004
	Computer-generated, random number table, coin toss, drawing cards or lots, or similar stochastic method
	No description
	Quasi-randomized (dates, alternation or similar)

	Armijo-Olivo 2015
	Adequate randomisation (e.g. use of a computer software, random number table and minimisation), or acceptable methods of randomisation, but less efficient than the previous category (e.g. drawing lots, envelopes, shuffling cards,
throwing a dice)
	Unclear or not reported
	Inappropriate methods of sequence generation (e.g. date of birth, day of admission, hospital record number)

	Bialy 2014
	“Low risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)

	BRANDO (Savović 2012)
	Varied across 7 included studies, but generally included computer-generated random-number, random-number table, coin toss, shuffling, other random process
	No description
	Varied across 7 included studies, but generally included non-randomized, quasi-randomized (dates, alternation, case records), or open random number table

	Chaimani 2013
	Use of a random number table, a computer random number generator, coin tossing, throwing dice, restricted randomization methods such as random permuted blocks, minimization technique or similar
	When there was insufficient information about the random sequence generation to permit judgement of “Low risk” or “High risk”
	No description

	Contopoulos-Ioannidis 2005
	Computer-generated, random-number table, coin or dice toss, or other method that ensures random order
	No description
	Alternation, case records, dates, or similar non-random method

	Egger 2003
	Computer-generated, random-number table, or other method that ensures random order
	No description
	Reported as alternation or open random-number table

	Hartling 2014
	“Low risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for random sequence generation according to Cochrane risk of bias tool (criteria not stated)

	Kjaergard 2001
	Computer-generated or similar
	Not applicable
	No description

	Moher 1998
	Clinical trials that reported the following methods for generation of their allocation sequence: computer, random numbers table, shuffled cards or tossed coins, and minimisation
	No description
	Clinical trials that reported the following methods for generation of the allocation sequence: alternate assignment and assignment by odd/even birth date or hospital number

	Papageorgiou 2015
	Adequate according to Cochrane Collaboration criteria
	No description
	Quasi-RCT or other inadequate random sequence generation method according to Cochrane Collaboration criteria

	Pildal 2007
	Computer-generated sequence, random-number tables, drawing lots or envelopes, or coin toss
	No description
	Alternation, case record numbers, or date of birth

	Schulz 1995
	Computer-generated random-number, random-number table, coin toss, shuffling, other random process, or minimization
	No description
	Non-random

	Unverzagt 2013
	Use of random number table or generator; minimization
	No description
	Sequence generation based on a date or number; allocation by judgment of the clinician or preference of the participant, on the results of a laboratory test, a series of tests, or availability of the intervention





Table S5. Definitions of adequate, unclear and inadequate allocation concealment

	Study ID
	Adequate
	Unclear
	Inadequate

	Als-Nielsen 2004
	Central randomization (including pharmacy-controlled), coded identical drug boxes, envelopes that were sealed, opaque and sequentially numbered, on-site locked computer system, or similar
	No description
	Open allocation sequence

	Armijo-Olivo 2015
	Any type of central randomisation (e.g. a remote telephone service or a central office), or sequentially numbered, opaque and sealed envelopes
	Sealed envelopes without reporting any further details, or concealment of allocation was not reported or unclear
	Allocation was clearly not hidden (e.g. being based on an open list, odd or even days of the week, participant’s birth date or the team on duty at enrolment)

	Balk 2002
	Central randomization; blinded code; coded drug containers; drugs prepared by pharmacy; or serially numbered, opaque, sealed envelopes
	No description
	Random-number table, cards, or method using year of birth or registration numbers

	Bialy 2014
	“Low risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)

	BRANDO (Savović 2012)
	Varied across 7 included studies, but generally included central randomization, numbered or coded bottles or containers, drugs prepared by pharmacy, serially numbered, opaque, sealed envelopes, or other convincing description implying concealment
	No description
	Varied across 7 included studies, but generally included any method where it was obvious which treatment the next patient would be allocated (alternation, case record numbers, or dates of birth)

	Chaimani 2013
	Participants and investigators enrolling participants could not foresee assignment because one of the following, or an equivalent method, was used to conceal allocation: central allocation, sequentially numbered drug containers of identical appearance or sequentially numbered, opaque, sealed envelopes were used
	When there was insufficient information about the allocation concealment to permit judgement of “Low risk” or “High risk”
	No description

	Contopoulos-Ioannidis 2005
	Central facility, central pharmacy, or with sealed and opaque envelopes
	No description
	Any other method that could not be classified as adequate

	Egger 2003
	Central randomization; numbered or coded bottles or containers; drugs prepared by pharmacy; serially numbered, opaque, sealed envelopes; or other convincing description implying concealment
	No description
	Alternation or open random number table

	Hartling 2014
	“Low risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for allocation concealment according to Cochrane risk of bias tool (criteria not stated)

	Herbison 2011
	Trials used some form of central randomization that clearly should hide the allocation, such as a remote telephone service or randomization by a pharmacy, or trials used sealed envelopes with some form of security enhancement, such as ensuring that envelopes were opaque and numbered
	Trials used sealed envelopes without any further details, or that were reported as randomized without details, and also as “double blind”, or that simply said they were randomized with no further details
	Trials where the allocation was clearly not hidden, for example, being based on an open list, odd or even days of the week, participant’s birth date, or the team on duty at enrolment

	Kjaergard 2001
	Central independent unit, sealed envelopes, or similar
	Not applicable
	Open random number tables or similar

	Moher 1998
	Adequate concealment was that up to the point of treatment (e.g. central randomisation)
	Trials in which allocation concealment was not reported
	Trials in which allocation concealment was inadequate (e.g. alternation)

	Nuesch 2009a
	The investigators responsible for patient selection and inclusion were unable to know before allocation which treatment was next, e.g. central randomization; the use of sequentially numbered, sealed, and opaque assignment envelopes; or coded drug packs
	Concealment of allocation of trials, which lacked a specific statement
	No description 

	Pildal 2007
	Central randomization; coded drug containers; drugs prepared by central pharmacy; serially numbered, opaque, sealed envelopes; or other convincing description implying concealment
	Approach not falling into other categories
	Obvious which treatment the next patient would be allocated (alternation, case record numbers, or dates of birth)

	Schulz 1995
	Central randomization; numbered or coded bottles or containers; drugs prepared by pharmacy; serially numbered, opaque, sealed envelopes; or other convincing description implying concealment
	Approach not falling into other categories
	Alternation or allocation by case record number or date of birth

	Unverzagt 2013
	Central allocation including telephonic, web-based, and pharmacy-controlled randomization; sequentially numbered drug containers of identical appearance and opaque and sealed envelopes
	No description
	Open random allocation schedule; assignment of envelopes without appropriate safeguards; alternation or rotation; date of birth and case record number; any other explicitly unconcealed procedure

	Wood 2008
	Varied across 3 included studies, but generally included central randomization, numbered or coded bottles or containers, drugs prepared by pharmacy, serially numbered, opaque, sealed envelopes, or other convincing description implying concealment
	No description
	Varied across 3 included studies, but generally included any method where it was obvious which treatment the next patient would be allocated (alternation, case record numbers, or dates of birth)





Table S6. Definitions of adequate, unclear and inadequate baseline imbalance
	Study ID
	Adequate
	Unclear
	Inadequate

	Balk 2004
	Treatment and control groups were similar in the characteristics reported
	Not applicable
	Treatment and control groups were not similar in the characteristics reported

	Hartling 2014
	“Low risk of bias” rating for baseline imbalance according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for baseline imbalance according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias rating” for baseline imbalance according to Cochrane risk of bias tool (criteria not stated)

	Unverzagt 2013
	Groups are comparable in factors strongly related to mortality
	No description 
	Groups non-comparable in more than one factor strongly related to mortality (differences <10%), such as age, gender, acute physiology, and chronic health evaluation scores; hemodynamics, infectious profile, underlying disease, main comorbidities, information describing multiple organ dysfunction score, and inflammation


 

Table S7. Definitions of adequate, unclear and inadequate blinding of participants
	Study ID
	Adequate
	Unclear
	Inadequate

	Balk 2004
	Patients were reported to have been blinded. If not stated explicitly, infants and patients receiving identical-appearing treatments (active or placebo) were considered to have been blinded
	Not applicable
	Patients were not reported to have been blinded

	Bialy 2014
	“Low risk of bias” rating for blinding of participants (i.e. parents) according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for blinding of participants (i.e. parents) according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias rating” for blinding of participants (i.e. parents) according to Cochrane risk of bias tool (criteria not stated)

	Chaimani 2013
	The authors described the study as double dummy and used identical containers or identical pills
	The authors stated that the study was double-blind but there was no adequate description in the text
	No description

	Hrobjartsson 2014b
	Patients were regarded as blinded when this was explicitly reported or when blinding was indicated by use of a placebo treatment (and if there was no indication of unblinding of patients)
	Not applicable
	Patients were regarded as nonblinded when explicitly reported to be so, or when lack of blinding was indicated by use of an untreated control group

	Nuesch 2009a
	A placebo or sham control intervention was used and experimental and control interventions were described as indistinguishable or the use of a double dummy technique was reported
	No description
	No description 






Table S8. Definitions of adequate, unclear and inadequate blinding of personnel
	Study ID
	Adequate
	Unclear
	Inadequate

	Balk 2004
	Caregivers were reported to have been blinded. Caregivers included physicians, nurses and other health practitioners in direct patient care or parents (or equivalent) of outpatient infants
	Not applicable
	Caregivers were not reported to have been blinded

	Bialy 2014
	“Low risk of bias” rating for blinding of personnel according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for blinding of personnel according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for blinding of personnel according to Cochrane risk of bias tool (criteria not stated)






Table S9. Definitions of adequate, unclear and inadequate blinding of outcome assessors
	Study ID
	Adequate
	Unclear
	Inadequate

	Balk 2004
	Outcome assessors were reported to have been blinded. Outcome assessors included physicians or other health care practitioners or researchers who evaluated either patients, their records, or their laboratory or radiology tests to determine study outcomes
	Not applicable
	Outcome assessors were not reported to have been blinded

	Bialy 2014
	“Low risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)

	Chaimani 2013
	For hard outcomes (e.g. death) blinding of outcome assessors was evaluated as “Low risk”. When outcomes were not hard, outcome assessment was judged according to the details reported. Lab outcomes were considered as “objective” and blinding of outcome assessors was judged as adequate.
	The authors stated that the study was double-blind but there was no adequate description in the text
	No description

	Hartling 2014
	“Low risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for blinding of outcome assessor according to Cochrane risk of bias tool (criteria not stated)

	Hrobjartsson 2012
	Outcome assessors were reported to have been blinded
	Not applicable
	Outcome assessors were not reported to have been blinded.

	Hrobjartsson 2013
	Outcome assessors were reported to have been blinded
	Not applicable
	Outcome assessors were not reported to have been blinded.

	Hrobjartsson 2014a
	Outcome assessors were reported to have been blinded
	Not applicable
	Outcome assessors were not reported to have been blinded.






Table S10. Definitions of adequate, unclear and inadequate double blinding 

	Study ID
	Adequate
	Unclear
	Inadequate

	Als-Nielsen 2004
	Described as double-blind or ≥2 key groups (patient, physician, assessor, or analyst) were blinded
	No description
	Single-blind or not blinded

	Balk 2002
	Patients and either caregivers or outcome assessors were blinded
	Not applicable
	Any other description not classified as adequate or unclear

	BRANDO (Savović 2012)
	Varied across 7 included studies but generally described as double-blind or patients and either outcome assessor or caregiver were blinded
	No description
	Varied across 7 included studies but generally included single blind or not blinded

	Contopoulos-Ioannidis 2005
	Described as double-blind or patients and either outcome assessor or caregiver were blinded
	Not applicable
	Not blinded, single-blind, blinding not feasible, or unclear

	Egger 2003
	Study described as double blind
	No description
	Described as open or similar

	Kjaergard 2001
	Described as double-blind and used identical placebo tablets or similar
	Not applicable
	Open (not blind) or described as single-blind

	Moher 1998
	Study described as double blind
	No description
	Study not described as double blind, or the method of masking was described and it was inappropriate (e.g. comparison of tablet versus injection with no double dummy).

	Pildal 2007
	Described as double-blind or patients and caregivers were reported as blinded, placebo-controlled without indication that treatments were distinguishable or investigators unblended. Patient and assessor blinding was not categorized as double-blind in this study
	No description
	Not blinded, single-blind, or did not fit the definition of double-blind. Patient and assessor blinding was not categorized as double-blind in this study

	Schulz 1995
	Participants, caregivers, and outcome assessors all described as blinded
	Not applicable
	Descriptions not consistent with definition of double-blind, blinding not feasible, or unclear

	Unverzagt 2013
	Blinding of participants and health-care providers, unlikely that the blinding could have been broken; nonblinding unlikely to introduce bias; method with placebo(s) or dummy technique
	No description
	No blinding, incomplete blinding, or absence of placebo; blinding could have been broken

	Wood 2008
	Varied across 3 included studies but generally described as double-blind or patients and either outcome assessor or caregiver were blinded
	No description
	Varied across 3 included studies but generally included single blind or not blinded





Table S11. Definitions of adequate, unclear and inadequate attrition
	Study ID
	Adequate
	Unclear
	Inadequate

	Abraha 2015
	Intention-to-treat (ITT) analysis reported: trials reported the phrase “intention to treat” with no apparent deviation in the description or trials that correctly described the intention to treat principle. If a trial did not use the phrase but intended to analyse the patient data according to the original allocation of the patients, then it was classified in this category. A trial that reported analysis based on both standard and deviated approaches was classified in this category.
	Trials that did not refer any intention to treat approach and did not fall into the other categories
	Modified intention-to-treat (mITT) analysis reported: trialists explicitly used the term “modified intention to treat” or reported a deviation from the intention to treat approach. The number and type of deviations were retrieved and deviations were classified as treatment related deviation, baseline assessment related deviation, target condition related deviation, and post-baseline assessment related deviation.

	Bialy 2014
	“Low risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool (criteria not stated)

	BRANDO (Savović 2012)
	<=20% of patients with missing outcome data
	Not applicable
	>20% of patients with missing outcome data

	Hartling 2014
	“Low risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool  (criteria not stated)
	“Unclear risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for incomplete outcome data according to Cochrane risk of bias tool (criteria not stated)

	Nuesch 2009b
	No exclusions: there was an explicit statement that all randomized patients were included in the analysis of the outcome extracted or if the reported numbers of patients randomized and analysed on this outcome were identical
	It was unclear whether exclusions from the analysis had occurred 
	Any exclusions: trialists explicitly reported exclusions from the analysis, or the number of patients analysed was lower than the number of patients randomized

	Unverzagt 2013
	Reasons for missing outcome data unlikely to be related to true outcome and ineligibility was detected blinded to assignment and outcome; number and reasons of missing outcome data balanced across intervention groups; small proportion of missing outcomes (< 10%); imputation with appropriate methods
	No description
	Outcome-related reasons for missing outcome data; clinically relevant proportion of missing outcomes; only disease-related mortality or ‘‘as-treated’’ analysis




Table S12. Definitions of adequate, unclear and inadequate (selective) reporting
	Study ID
	Adequate
	Unclear
	Inadequate

	Bialy 2014
	“Low risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool. To receive an assessment of low risk of bias, trial publications needed to report all primary and secondary outcomes in methods and results sections, and new outcomes could
not be introduced within the results section of the trial. If the primary outcome, as stated in each RCT, was not included in the results section, the domain was rated as high risk of bias.
	“Unclear risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool
	“High risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool

	Hartling 2014
	“Low risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool. Reviewers compared the presented results with the outcomes mentioned in the methods section of the same article.
	“Unclear risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool. Reviewers compared the presented results with the outcomes mentioned in the methods section of the same article.
	“High risk of bias” rating for selective outcome reporting according to Cochrane risk of bias tool. Reviewers compared the presented results with the outcomes mentioned in the methods section of the same article.

	Unverzagt 2013
	All pre-specified outcomes reported in a pre-specified way as described in the protocol, methods, or objectives.
	No description
	Missing pre-specified outcomes; incomplete reporting of measurements, analysis methods, subsets, or time points of the data; missing information to patient-relevant outcomes in critically ill patients as mortality or adverse events.





Table S13. Definitions of adequate, unclear and inadequate study design characteristics not classified elsewhere
	Study ID
	Adequate
	Unclear
	Inadequate

	ADJUSTING FOR CONFOUNDERS IN THE ANALYSIS
	
	

	Balk 2004
	If there were baseline differences between groups that could be confounders, these were examined
	Not applicable
	If there were baseline differences between groups that could be confounders, these were not examined

	
	
	

	BLINDING OF PARTICIPANTS/PERSONNEL
	
	

	Hartling 2014
	“Low risk of bias” rating for blinding of participants/personnel according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for blinding of participants/personnel according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for blinding of participants/personnel according to Cochrane risk of bias tool (criteria not stated)

	
	
	

	BLINDING OF DATA ANALYST
	
	

	Balk 2004
	Studies that explicitly reported that the analysis of data was performed by individuals who were unaware of the treatment assignment
	Not applicable
	Data analyst was not reported to have been blinded

	
	

	BLOCK RANDOMISATION IN UNBLINDED TRIALS
	

	Hartling 2014
	“Low risk of bias” rating for block randomisation in unblinded trials according to Cochrane risk of bias tool (criteria not stated)
	“Unclear risk of bias” rating for block randomisation in unblinded trials according to Cochrane risk of bias tool (criteria not stated)
	“High risk of bias” rating for block randomisation in unblinded trials according to Cochrane risk of bias tool (criteria not stated)

	

	SWITCHING (CROSSING OVER TO OTHER) INTERVENTION

	Unverzagt 2013
	No crossover or low proportion (<10%); reasons for crossover unlikely to be related to true outcome (decision of the patient not related to health-care provider because of protocol violation); crossover balanced in numbers across intervention groups, with similar reasons across groups
	No description
	Reason for cross-over data likely to be related to true outcome (e.g., decision of health-care providers) with imbalance in either numbers or reasons between intervention groups (differences of proportions >10%); as-treated analysis done with substantial departure of the intervention received from that assigned at randomization



Table S14. Average bias and heterogeneity associated with methodological characteristics, sub-grouped by type of intervention
	Study design characteristic
	Average bias (95% CI)
	Increase in between-trial heterogeneity (95% CI)
	Variance in average bias               
(95% CI)

	Inadequate/unclear sequence generation (versus adequate)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD -0.07 (-0.22, 0.08)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD 0.07 (-0.14, 0.29)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD -0.16 (-0.38, 0.05)
	NR
	NR

	
	
	
	

	Inadequate/unclear allocation concealment (versus adequate)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD 0.09 (-0.15, 0.33)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD 0.03 (-0.31, 0.37)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD 0.17 (-0.20, 0.53)
	NR
	NR

	Nuesch 2009a: Subjective outcomes (all trials)
	dSMD -0.15 (-0.31, 0.02)
	NR
	tau 0.24

	Nuesch 2009a: Subjective outcomes (drug trials)
	dSMD -0.24 (-0.53, 0.04)
	NR
	tau 0.35

	Nuesch 2009a: Subjective outcomes (non-drug trials)
	dSMD -0.05 (-0.22, 0.12)
	NR
	tau 0.14

	Nuesch 2009a: Subjective outcomes (CAM trials)
	dSMD -0.52 (-0.93, -0.10)
	NR
	tau 0.39

	Nuesch 2009a: Subjective outcomes (non-CAM trials)
	dSMD -0.01 (-0.10, 0.07)
	NR
	tau 0.00

	
	
	
	

	Inadequate/unclear baseline imbalance (versus adequate)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD -0.07 (-0.28, 0.14)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD 0.23 (-0.37, 0.83)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD -0.12 (-0.28, 0.03)
	NR
	NR

	
	
	
	

	Lack of or unclear blinding of participants (versus blinded)
	
	
	

	Hrobjartsson 2014b: Subjective outcomes (all trials)
	dSMD -0.56 (-0.71, -0.41)
	NA
	I2 60%

	Hrobjartsson 2014b: Subjective outcomes (acupuncture trials)
	dSMD -0.63 (-0.77, -0.49)
	NA
	I2 43%

	Hrobjartsson 2014b: Subjective outcomes (non-acupuncture trials)
	dSMD -0.17 (-0.41, 0.07)
	NA
	I2 0%

	Nuesch 2009a: Subjective outcomes (all trials)
	dSMD -0.15 (-0.39, 0.09)
	NR
	tau 0.26 

	Nuesch 2009a: Subjective outcomes (drug trials)
	dSMD 0.04 (-0.12, 0.19)
	NR
	tau 0.10

	Nuesch 2009a: Subjective outcomes (non-drug trials)
	dSMD -0.67 (-1.04, -0.29)
	NR
	tau 0.10

	Nuesch 2009a: Subjective outcomes (CAM trials)
	dSMD -0.44 (-0.94, 0.07)
	NR
	tau 0.50

	Nuesch 2009a: Subjective outcomes (non-CAM trials)
	dSMD 0.04 (-0.10, 0.18)
	NR
	tau 0.00

	
	
	
	

	Lack of or unclear blinding of outcome assessors (versus blinded)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD 0.00 (-0.11, 0.11)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD 0.15 (-0.10, 0.41)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD -0.06 (-0.14, 0.03)
	NR
	NR

	
	
	
	

	Attrition (versus no or minimal attrition)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD -0.09 (-0.26, 0.07)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD 0.02 (-0.20, 0.23)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD -0.17 (-0.42, 0.07)
	NR
	NR

	Nuesch 2009b: Subjective outcomes (all trials)
	dSMD -0.11 (-0.28, 0.05)
	NR
	tau 0.28

	Nuesch 2009b: Subjective outcomes (drug trials)
	dSMD -0.16 (-0.41, 0.09)
	NR
	tau 0.33

	Nuesch 2009b: Subjective outcomes (non-drug trials)
	dSMD -0.05 (-0.17, 0.07)
	NR
	tau 0.00

	Nuesch 2009b: Subjective outcomes (CAM trials)
	dSMD -0.59 (-0.87, -0.31)
	NR
	tau 0.17 

	Nuesch 2009b: Subjective outcomes (non-CAM trials)
	dSMD -0.01 (-0.14, 0.12)
	NR
	tau 0.14

	
	
	
	

	High/unclear risk of bias due to selective reporting (versus low risk)
	
	
	

	Hartling 2014: All outcomes (all trials)
	dSMD -0.06 (-0.15, 0.04)
	NR
	NR

	Hartling 2014: All outcomes (drug trials)
	dSMD -0.13 (-0.35, 0.10)
	NR
	NR

	Hartling 2014: All outcomes (non-drug trials)
	dSMD -0.04 (-0.15, 0.07)
	NR
	NR

	
	
	
	


CAM = complementary and alternative medicine, CI = confidence interval; dSMD = difference in standardised mean differences; NA = not applicable; NR = not reported; dSMD < 0 = larger effect in trials with inadequate characteristic (or at high/unclear risk of bias)
