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Chapter 1: Introduction to The Thesis
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Chapter2: Instruments assessing risk of bias of randomized trials

frequently included items that are not addressing risk of bias issues
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Abstract

Objectives: To establish whether items included in instroments published in the last decade asesing risk of hias of randomized
controlled trials (RCTs) are indeed addressing risk of bias

Study Design and Setting: We searched Medline, Embase, Web of Science, and Scopus from 2000 to October 2021 for instroments
aswesang risk of hias of RCTs By extracting items and summarnizing their essential content, we generated an item list lems that two me-
viewers agreed clearly did not address risk of bias were excluded. We included the remaining items in a survey in which 13 experts judged
the ksue each item is addressing ridk of bias, applicability, random emor, reporting quality, or none of the abowe.

Results: Seventeen eligible instruments included 127 unique items, After excluding 61 items deemed as clearly not addressing risk
of bias, the item classification swvey included 66 tems, of which te majority of respondents deemed 20 items (303%) as addressing

Dedarafion of ineest: The mhars dechre #at they have na known are experis in evidence-hased medicinefrisk of hizs educators, others have

competing fimancial imerss or persoml rdationships that could have ap
peamd in influmce e work reporied in fis paper.

Author comributions: GHG and YW conceivad the siudy idee. RC oo
ducted the |iteratme search. YW, MG, OW, LIL AL CTL LY, M, and ZY
conducied smdy sdecion. YW and DZ extracied duts and summarized the
essemiial content of each iem. YW and GHG judged which iems o be
exduded from the item classi fication survey, and which ilems tobe inchded
imihe survey. SAQ, DB, MBE, LLG, PG, RY, 5K, L1, PR, KFS, DE, YW, and
GG partcipated in the itan chaxification sumvey, of which BRI, 5K, and LL

bt Vool (LLSS jelinepi 2022100018
(B95-43 55/ 2122 Elsevier Inc. All rights reserved.

expertize in rsk of bizs methodology. YW conducterd date amalysiz. YW
drafied the mamscript MG, OW, LH, DZ, AL CH, LY, MH, 7Y, RC,
54D, DR, MA, LLG, PG, BRI SKE, 1L, PR, EFS, RACS, REP, and GG re-
viewed, revised, and approved this mamscript

* Comesponding amhor Depeniment of Fealth Ressarch Methads, Evi-
dence and Impact, McMaster University, Hamilon, Ontario, Camada. Tel:
+1 289 6RO 1832,

Email address yingwwy @ 163 com (Y. Wang).
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risk of bias; the majority deemead 11 (16.7%) as not addressing ride of bias: and these proved substantial disagreement for 35 (5300

items.

Conduson: Existing risk of biss instroments frequently include iems that do not addres fisk of bias For many items, expens disagree
an whether or not they ae addressing fisk of bias. © X022 Ekevier Inc. All rights reserved.

Keywords: Risk of hias; Methadological quality; Intmument; Randomired avmralled trizk; Systematic reviews; Systematic smvey

1. Introdudion

Randomized controlled trials (RCTs) and svstematic ne-
views of RCTs provide the most tmstworthy evidence
regarding the effects of health cam interventions [1,2].
Due to flaws in design and execution, the effect estimates
presented in RCTs can, however, be biased,

Health researchers have long acknowledged the impor-
tance of assessing “guality™ of RCTs, and have developed
many mnstruments o address this issue [3—6]), However, in
2004 the Grading of Recommendations Assezsment,
Development, and Evaluation (GRADE) working group
initially chose the wond “guality” to represent a muoltidi-
mensional concept in which sk of bias is the most crit-
ical dimension [2,5]. In the last decade, rescanchers
developing instrumenis addmessing limitations of RCTs
typically described their goal as assessing risk of bias.
These risk of hias instruments have found their primary
application in systematic reviews, often as one of the five
critical domains for assessing certainty of evidence using
the GRADE approach [7].

The conceptual coherence of instmments for assessing
risk of bias of RCTs in systematic meviews depends on
whether their items are restricted to those truly addressing
risk of bias, mther than other domains of the GRADE sys-
tem or other dimensions of quality. Although a consensus
exists regarding the definition of bias—systematic devia-
tion from the truth—those creating the instruments may
not have had, as they chose items, this defimtion forefront
in their minds. Conceptual confusion between bizs and
imprecision (or random ermr) [89], and particulady be-
tween bias and applicability (extemal vahidity [10] oz in
the GRADE system, indirectness [11]) exists. Reporting
quality of trial repons is another dimension of quality that
may be confused with bias [12]. Researchers have not vet
addmssed the extent to which the items mcluded in exist-
ing RCT risk of bias instruments are truly addressing risk
of bias,

We have therefore conducted a svstematic survey of in-
stuments published between 2000 and 2021 assessng risk
of bias of RCTs itypically wsed BCT risk of bias instru-
ments were published in the last decade). Our primary
ohjective is to document all unigue items included in these
instruments, and to establish whether the ind uded items are
indeed addressing risk of bias.

2. Methods
2.1 Literarure search

Our search included Medline, Embase, Web of Science,
and Scopus, from 2000 to October 2021, We developed the
search sirategy in collabomtion with an  experienced
rescarch libmran (Appendix 1), We also scanned reference
lists of exitng systematic surveys of similar topics
[153—16] to identify other potentially eligible stdies.

2.2 Siudy selection

Pairs of reviewers independently sareened titles and ab-
strcts followed by full texts. They mesolved disagreement
by dizcussion or by consultation with an adjudicator,

Eligibl e i nstruments wenz published in or afier 2010 and
met the following critera

(1) explicitly assessed risk of biss or imernal validity of
RCTs, ar

2} assessed quality or methodological quality of RCTs
(included terms such as quality, methodological qual-
ity, critical appruizal, tial checklist, or methodolog-
ical checklist).

We did not apply any restrictions on the types of RCTs
(ndividmlly mndomized pamllel-gmoup tnals, cluster
randomized pamllel-group mals, or individually random-
1zed crossover trials) that the instuments gimed o assess.
Eligible instruments conld assess nsk of bias of both RCTs
and other study designs, but our data extraction and anal-
yuis focused only on items appropriate for RCTs We
included only instruments focusing on RCTs of health care
topics. We included both instruments that could apply to all
health care topics and instruments that sped fically targeted
a single health care topic (e.g.. psychotherapy ).

2.3 Data extraction

For each eligible mstmment, one reviewer (Y.W) ex-
tracted data using a standsrdized, predesigned data extme-
tion form, and a second reviewer (D) independently
checked the abstraction.

We abstrmcted the following information from each
instrment:
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What is new?

Key findings

« Fmm the 17 instruments published in the last
decade assessing risk of bias of RCTs, we identi-
fied 127 umgue items of which we deemed 61 as
clearly not addressing risk of bizs. OFf the remain-
ing &6 items, the majority of mespondents deemed
20 items (30.3%) as addressing risk of bias; the
majonty deemed 11 (16.7%) as not addressing risk
of bias; and there proved substantial disasresment
for 35 (53.0%) items.

What this adds to what was known?

¢ Existing RCT risk of bizs instmments include
many items that i fact address other isspes
including applicability, random ermor, and reporting
quality. The instruments include many items in
which experts disagree on the optimal character-
ization across these categories, with the most vex-
ing classification issues arising in differentiating
hetween risk of bias and applicability.

What is the implication and what should change

mow T

¢ Existing instruments may not be switable for as-
sessing nsk of bias of RCTs in systematic reviews
under the Gmding of Recommendations Aszess-
ment, Development, and Evaluation framework.
A nmew instrument specifically developed for as-
sezsing risk of bias in the context of systematic re-
views may prove valushle, Disagreement regarding
classification of risk of bias vs. other domains, in
particular applicability, remains, Thus, achieving
comsensus is likely to prove elusive, ot least in
the short term. Acknowledging the legitimacy of
alternative viewpoints may prove 4 more produoc-
tive way forwand.

¢ Mameftitle of the instrument and development
organization

¢ Target study design of the instmment (only RCTs, or
both BCTs and other study designs; all RCTs, or only
individually randomized pamllel-group trials, clster
randomized parallel-group irials, or mdividually ran-
domized cmssover trials)

¢ Target health care topic of the instrument or generic
instrument

o Ongmally developed or adapted from  another
instrument

¢ Smted objective of the instrument

o Target wser of the instrument

o Whether nsk of bias assessment is outcome specific

10
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# [tems and their response options a5 well a5 o abom-
tion or examples

24, Data synrhesiz and analvsis

Ome reviewer (YW, after reviewing all related mformation
reganding the item (the item itself, response options, elabo-
ration or examples), summarized the essential content of
each item in each instrument. A second reviewer (DZ)
mdependently checked the summuarization. They solved
dizagreement by consultation  with  an  adjudicator
(G.H.G). The process included decisions as to which simi-
larly worded items are addmessing the same underlying
concept md which are not. Resnlt of this pmeess is a list
of all uique 1tems included in these instruments.

Two reviewers (YW and GH.(G) screened the list of all
unique items included in the instruments and judged: which
itemnz ame clearly not addressing risk of bias or clearly
irrelevant—these items were excluded from a following
itemn classification survey; the mmaining items were
included in the survey.

We assembled o commintes with 8 individuals (7 with
expertise in the methodology of nsk of bias assessment
and 1 with expertise in evidence-hased medicine/nisk of
bias education). To complement the committes, we invited
12 other experis to join the panel—10 nsk of bias method-
ological experts and 2 experts in evidence-based medicineg!
risk of bias education, which wer: mndomly selected from
a list of risk of bias methodological expens and a list of
miemationally recogmzed experts in evidence-hased medi-
cine education, stratified by gender and region.

We collected the potential risk of bias methodological
experts from author lists of nsk of bias methodological pa-
pems. Methodological papers in which anthors stated explic-
itly or implicitly indicated that what they addmessed was a
risk of bins issue, were eligible. We identified nsk of bias
methodological papers from four mesources: references of
RCT risk of bins instruments; references of guidance docu-
ments describing the use of ROCT risk of biss instruments;
eligible papers that are vohmizered by the commitiee; mf-
erences of eligible papers that are identified from above
three resources . Eligible risk of biss methodological experts
should be the first or the last or the coresponding author of
at least one eligible paper and coauthor of at least two other
eligible papers.

Orvemnll the panel included 17 individuals with expertize
m the methodology of nisk of bias assessment and 3 indi-
viduals with expertise in risk of bias education. 'We invited
these panel members to participate in the item classification
survey, of whom 13 {10 experts and 3 educators)
participated.

In this survey, mspondents judged the issue addmressed by
each item: sk of bias, applicability, random error, report-
mg quality, or none of the above. For each item, we counted
the number of mspondents that chose each opbon, and
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classified items into three categories (we chose the thresh-
olds prior to moelving responscs):

Category 1: items that the majority thought are address-
ing risk of bias (i.e., > 10 respondents chose risk of bias).

Category 2: items that the majority thought are not ad-
dressing misk of bias (Le, <3 respondents chose nsk of
hias}).

Category  3: items  with substantial  disagreement
regarding whether they are addressing risk of bias (ie, 4
9 mspondents chose sk of bias).

3. Resulis
3.1 Search results

Figure 1 presents the study selection process. From data-
base searches, after removing duplicates, we screened tites
and abstracts for 14,960 records. We reviewed full texts for
162 mcomds, of which 10 [1,17—25] proved eligible. We
identi fied 7 other eligible instruments [ 26—32] from system-
atic surveys of similar topics. We ultimately included 17 in-
struments { Table 1), of wioch 11 [1,17,18,21,23,24,26, 20— 32]

explicitly azsessed risk of bins or intemal validity of RCT's, and
6 [19.20,22 25 27 28] assessed quality or methodological qual-
ity of RCT's,

3.2 Characteristics of induded instrumenis

Appendix 2 presents characteristics of the included in-
struments. OF the 17 instruments, 12 [1,19—24 27—31] ad-
dmessed only BCTs and 5 [17,18,25,26,52] addressed both
RCTs and nonmndomized studies. All instruments included
itemnz for individually randomized pamllel-group trials; 4
(17,2525, 50] addivonally included items for individually
randomized crossover toals; 2 [23 3] included items for
clustertandomized parallel-group trials; and 1 [30])
included an item for stepped-wedge RCT= Seven instru-
ments addressed one specific health care topic (pharmacist
interventions [24], drug advemse events [17]. psychotherapy
[19], epidural infusion analgesia [2(], behavioml interven-
tions [18], exercise training [22], and imerventional pain
management techniques [21]), while the other 10 were
not specific to a health care topic. Seven imstruments
[1,18-20,23,25,30] were developed independent of any

| Instrument identified |

Records identified from database searches [n=25302) |

from existing

b

systematic surveys of |
similar topics (n=7)

Records after duplicates removed (n=14960) |

Records exduded (n=14798) |

| Full text articles assessad for eligibility (n=162) |

Full text articles excluded (n=152):

Assessing the performance (e.g. reliability, validity) of

RCT ROE instruments (n=13)

ROB instruments for non-randomized study (n=21}

Systematic survey review of ROB instruments (n=33)

Instrument for reporting quality of RCTs (n=4)

Appraisal/comments on RCT ROE instruments [n=9)
—+ Discussions about RCT ROB issues (n=18)

Application of RCT ROE instruments (n=3)

Clinical studies (n=3)

Mot in health care setting (n=2)

Methodological studies (n=37}

Editorials, letters, or comments (n=1)

Conference abstracts [n=2)
' Duplicate (n=5}
T
included from database searches [n=10] |
! *
included instruments (n=17) |

Fig. 1. Study selection flos chadt.
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Table 1. Included instuments
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Study 1D Hame of instrument e lopment organization
CASP 2020 [28] CASP Randomized Contmlled Trial Standarnd Chacklist CASP
CLARITY Group tool [29] Taol to Assecz Rk of Blas in Randomized Controlled Trials CLARITY group
EPOC 2017 [26] Suggested risk of bias critenia for EPOC reviews EPOC
Faillie 2017 [17] Rizk of Bias Assecament Checklist for Studies Included in Systematic MR
Reviews of Drug Advese Events
Higgins 2011 [1] Cochrane Collaboration's risk of bias assessmeant toal Cochrane Bias Methods Group,
Cochmne Statistical Methods Group
181 2020 [30) 18I Critical Appraisal Checklist for Random zed Controlled Trialks 1BI
Kannady 2019 [15] Evidence Project risk of bas tool Ewidenos Project

Kaocsis 2010 [149] RCT-PORS American Peychiatric Association
Committes on Resaarch on
Paychiatric Treatments

Liu 2010 [20] EATC M

Manchikanti 2014 [21] MR

IF M-CRE

NICE 2012 [31] Methodology checklist: randomizsed controlled triak MICE

NIHBL 2013 [32] Cuality Assessment of Contralled Intervention Studies MIHEL

SIGN checklist [27] SIGN methodology checklist 20 random zed contralled triaks SIGN

Smart 2015 [22) TESTEX iR

Sterne 2019 [23] Revised Cocheane dsk-ofbiss tool 2.0 Cochrane goup

Stone 2021 [25] MASTER Scake MR

Tonin 2019 [24] Guide for Rigk of Bies Judgment in Pharmacy Services MR

CASP, Critical Appraisal Skills Programme; CLARITY, Clinical Advancss Through Ressanch and Information Translation; EATC, Epidural Anal-
gesia Trial Checkdist; EPOC, Coc hvane Effective Practios and Onganization of Care; IPM-QRB, Interventional Pain Managemeant Tec hndgues Qual ity
Appraizal of Reliability and Rk of Bias Assesament tool; 181, Joanna Briggs Ingtitute; MASTER, MethodaologicAl STandards for Epldemiological
Resarchy MICE, Mational Institute for Health and Care Excellence; NIHBL, National Heart, Lung, and Blood Insitute; NR, not reported; RCT-
PORS, RCT of Paychathers py Quality Rating Seale; SIGN, Soottish Intercollegiate Guidelines Network; TESTEX, Tool for the sssFsament of Study

qual Ty and repadting in EXancize.

other instrument; the other 10 were adapted from another
instrument or gudance or included items from other instru-
ments. Twelve mstruments [1,17,18,21—26,29,50,32] spec-
ified or implied that the target users am systematic
reviewer; the others did not make clear the target audience.

Seven mstruments [ 1,23—236.29,31] specified that risk of
bins assessment should be outcome specific (assess nsk of
bias for each oucome, or for ohjective omoomes and sub-
Jective outcomes separately ). The Cochrane risk of bias tool
2.0 [23] further suggested o assess risk of bias for each
single effect estimate of intemnest.

3.2 Items and what the items actuwally addressed

Figum 2 presents the process mvolved in identifying and
categorizing items and its msults. From these instrument s
we identified 127 unigque items, of which we judged 61 as
clearly not addressing risk of biss je.g., the item “whether
the study addresses a clearly focused reseanch question ™) or
irrelevant (either too broad or vague) (e.g., the item “statis-
tical methodology ™) and thus wen excluded from further
comsideration (Appendix 3). The survey included the me-
maining 66 items {Appendix 4).

12

Appendix 4 presents the item classification survey re-
sults. The majonty deemed 20 items (30.3% ) as addressing
risk of bias {category 1) (e.g., the item “random sequence
generation™); 11 items (16 7%) as not addmessing risk of
bias (category 2) (e.g., the item “whether the sample size
15 big cnough™); there was substantial disagreement on
the panel as to whether the remaining 35 items (53 0% ad-
dressed risk of bias (citegory 3) (e.g., the item “whether
the co-interventions halance hetween groups"). Of the 35
ilems on which theme was substantial disagreement, the
dizsagreement was primarily between risk of bias and appli-
cability in 15; between multiple categories in 14; between
risk of bias and random ermor in 3; and between risk of bias
and none of the other lobeled categories in 3. Sixteen in-
struments [1,17—22 24— 32] included at least one item that
clearly did mot address risk of biss or had items deemed by
the majority of survey respondents as not addressing risk of
bias. Among the 11 instrument =
[L07,08,21 235,24, 26, 20—352] that explicitly assessed risk
of bias or intermal validity, 10 [1,17,18,21,24,26,20—32]
included items that clearly did not address nsk of bias or
had items deemed as not addressing risk of bias by the ma-
jonty. The same was tme of all six  instruments
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All unigue iterrs identified from 17 instruments (n=127) |

.

ftems that were deemed as dearly not
addressing risk of bizs (n=61)

Items included in the item dlassification survey {n=68]

1

Category 1: itemns that the

majority thought ane
addressing risk of bias [n=20)

Category 2: items that the:
majority thougit are niot
addressing risk of bizs [n=11)

I

Category 3 itemns with
sufficient disagreement
reparding whether they are
addreszing risk of bias (n=35)

Fig. 2. Item salection and ¢lassification prosess.

[19.20,22 25 27 28] assessing the quality or the methodo-
logical quality of RCTs. The Cochrane nisk of bias tool
2.0 [23] proved the only instrument without items that are
clearly not addressing the risk of bias.

3.4 Response options for single items

For msponsc options for single items, 3 instruments
[1,24.26) used “low risk of bias”, “high risk of bias",
and “unclear risk of bias™; 7 [17,18,27,28,30—32] used
“wves", “no”, and “‘unclearfcan’t tellfothersinot apph-
cablefnot mported”; 2 [2529] wed “definitely wes",
“prohably ves", “pmbahly no®, md “definitely no™; 5
[19—2225] used mumbers with specification of what each
number means (Appendix 50

4. Discussion

From the 17 instruments published in the last decade as-
sessing nsk of bias of RCTs, we identified 127 unigue items
of which we deemed abowt half of the items a5 clearly not
addressing risk of bias or irmelevant. A majority of a panel
of 10 experts in nsk of biss methodology and 3 experis in
risk of bias education deemed 20 {30, 3%) of the remaming
ffi items as addressing risk of bizs and 11 (16.7%) 1= not
addressing the risk of bias. The panel expressed appreciably
divergent views reganding the remaining 35 (53.050) ilems,

Although 12 instruments specified or implied that their
tArgel USeTs Are syslematic neviewers, it is unclear whether
they have had this target forefront in their minds when they
developed the instruments and chose items. Ideally to be
suitable for wse in the comtext of systematic reviews that
apply the GRADE spproach, risk of biss instruments
should include only items addressing risk of bias rather
than other GRADE domams such as imprecision [9] or
applicability {indirectness) [10]. Our results demons tmted
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that unceramty remains regarding whether issues ane best
classified as nsk of bias vs. precision or, particulard y, apphi-
cability. Varving perspective exists in differentiating risk of
bias from applicability in items related to co-inferventions,
failure in implementing the intended interventions, and
nonadhemence to the assigned intervention.

Because nsk of bias can differ between outcomes, the
risk of hias assezsment should be oucome specific. Seven
instruments specified that risk of bias assessment should
he oucome specific. Mozt mstruments did not address this
izsne sped fically.

Rizk of bins assessment involves two steps: fimt, o
determine what happened in the trial, and then to judge
the extent to which any limitation is likely to increase bias.
Instrument addressing risk of bias could involve an initial
assessment of the first step with, for instance, the second
step in which a systematic review team would decide
whether to rate down for risk of bias acmoss all swdies.
Alternatively individuals completing the instument could
muke their judgments of the magnitude of risk of bias asso-
ciated with each item for the oucome under consideration.
The 3 instruments using “low risk of bias"™, “high risk of
bins", and “unclear risk of biss" as response options for
single items [1,24,26], ssked individuals completing the in-
stument to make a judgment regarding the magminde of
risk of bias for cach item. OFf the nine mstruments using
“definitely yes”, “pmbably yes™, “prmbably no”, and
“defimitely no™ [23 29), or wsing “yes”, “oo”, and “un-
clear™ ™ can't  tedl ™/ other="/not  applicable™/"not  me-
ported”” a5 mesponse options [17, 08 27,28 30—32], 7 are
consistent in determining only what happened in the trial
[18,23.27.25,30—32]. The associated elaborations for the
other two instruments | 17,29], however, suggest the imtent
iz rating magnitude of risk of bias.

Previous authors have conducted systematic surveys of
instruments for assessing methodological quality or risk
of bias of RCTs [13—16,53]. Two studies identified exsting
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nstruments  for  assessing  methodological quality  of
different types of studies including RCTs [14,16]. One
study identified instmments evaluating methodological
quality of RCTs i health care msearch and summanzed
their content, construction, development, and psychometric
propertics [15]. None of these studies, however, addressed
details mgarding the included items.

Cme study identified instrruments evaluating methodolog-
ical quality or nsk of bias of RCTs in general health and
physical thempy research, summanzed ther psychometric
properties, and ol assified their included items as evaluating
“reporting” ve. “conduct”™ and addressing different types
of bias v imprecision [13]. In the item classification of
eviluating “reporiing” vs. ““conduct”, two reviewers clas-
sified 48% of the items included in generl health research
instruments and 33% of the items in physical therapy
research mstuments as evaluating “reporting™ rather than
“conduct”. In the item dmssification of addressing biasg
v, imprecision, they classified 3 1% of the ilems in general
health mszarch imstmments mnd 4.2% of the items in phys-
ical thempy research instruments a5 addmessing imprecizion
rather than bias. The mthors updated the work, only
forusing on the nehabilitation area [33). These amre the only
previous studies that addressed details rganding the items.
However, only two reviewers made the judgment, and they
omitted applicability—a partic ularly important domain that
needs 1o be distinguished from risk of bias.

Stengths of this study include the comprehensive
search, tmnsparent eligibility criteria, and thorough extme-
tion and summary of information regarding the items. ‘We
are the first to conduct an item classification survey which
included a systematically sssembled panel of sk of bias
methodological experts md educators. In the survey we
distinguished items addressing risk of bias from addmessing
other casily confused concepts. Motably, we are the first to
distinguish risk of bias from applicability in the item clas-
sification scheme

Our study has seveml hmutations. First, the panel mak-
ing judgments mgarding whether items mepresented risk
of bias included only 13 mdividuals, A larger group of both
experts mnd educators would have yielded 2 bmader repne-
sentation of opinion. Second, one might perceive our m-
stnction to instruments published in the last decade as a
limitation. This restriction, however, ensures that the instr-
ments benefited from relatively current thinking megamding
risk of bias assessment.

In conclusion, existing instruments that intended, at least
in par, to assess risk of bias, nclude many items that in
fact addmss other issues including applicability, random er
ror, and mporting quality. Thus, existing instruments may
not he suitahle for asseszing risk of biss in systematic -
views under the GRADE framework. A new instument
spectfically developed for assessing nsk of bias in the
comext of systematic reviews would likely prove valuable,

Another notable finding of our work is that existing in-
struments inclxde many items in which experts disagree
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on the optiimal characterizaiion acmss these categories,
with the most vexing classi fication issues arising in differ
entiating between sk of bias and applicability. Ther: are
clearly gray areas in which one might reasonably consider
an izsug as representing a nsk of bias or applicability
concern. How one deals with nonadherence to an interven-
tion, or & control group receiving the intervention of inter-
es1, represent two such areas.

Omne might reasonably argue that moving foreard in this
aren requires estahlishing a consensus on classification of
risk of hias vs issues such as applicahilitwdirecmess. Do
ing %0 may involve coming to agreement regarding the
concept of sk of bias, md differences between asseszing
risk of bias in the context of sysiematic reviews vs, single
RCT. The problem with secking such 2 consensus is that,
for several such issues, alternative positions are reasonshle,
and possibly equally reasonable. In such  situations,
achieving consensus may not be a realistic or appropriate
ohjective in the short term.

An altemative to sceking consensus is that authoms
providing methodologic guidance—be it in the formof a risk
of bias instmiment or other gui dance— highlight areas of con-
troversy, clearly state their position on the contmversy, and
acknowledge the matter remains a legiimate 1ssue of doubt
or dispute. Systematic mview authom following methodo-
logic guidance—through a specific sk of hias instument,
thmough GRADE guidance. or other guidance—will then
achieve a balmeed understanding of the “*gray ara™ prob-
lem. They can then deade what positon they find most
compelling, md conduct their reviews according y.

Appendix A
Supplementary Data

Supplementary data to this article can be found online at
hittps -/idoi. org/ 10.101 &, jclinepi. 2022, 10.01 8,
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Appendix 1. Search strategy

MEDLINE

Database: OVID Medline Epub Ahead of Print, In-Process & Other Mon-Indexed Citations, Owid
MEDLINE(R) Daily and Chvid MEDLINE(R) 1946 to Present

Search Strategy:

1 (nsk adj3 bias).mp. [mp=title, abstract, original title, name of substance word, subject heading
wiord, floating sub-heading word, keyword heading word, organism supplementary concept word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier,
synonyms]

2 methodological guality.mp.

3 internal® valid*.mp. [mp=title, abstract, original title, name of substance word, subject heading
wiord, floating sub-heading word, keyword heading word, organism supplementary concept word,
protocol supplementary concept word, rare disease supplementary concept word, unique identifier,
SYMoyms]

4 systematic error.mip.

5 ([assess* or evaluat* or apprais® or measur*) adj3 (quality or valid®)).mp. [mp=title, abstract,
original title, name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementany concept word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synomyms)

& orfl-5

7 critical* apprais*.mp. [mp=title, abstract, original title, name of substance word, subject heading
wiord, floating sub-heading word, keyword heading word, organism supplementary concept word,
protocol supplementarny concept word, rare disease supplementary concept word, unique identifier,
SYNOMYms]

& ((assess* or evaluat* or apprais* or methodolog*) adj3 (scale* or tool* or checklist* or
instrument* or criteri*)).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, organism supplementary concept
wiord, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

9 Tord

10 6&and9

11 exp Randomized Controlled Trial/

12 exp Randomized Controlled Trials as Topic/

13 [randomi®ed adj3 trial*).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, organism supplementary concept
wiord, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

14 RCT.mp.
15 orf11-14
16 10and 15

17 6&and9and15
18  limit 17 to yr="2010 -Current"

Embase
Search Strategy:
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1 (risk adj2 bias).mp. [mp=title, abstract, heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate
term word]

2  methodological guality.mp.

3 internal® valid*.mp.

4 systematic error.mp. or exp systematic error/

5 [([assess* or evaluat*® or apprais® or measur*) ad)3 (quality or valid*)).mp. [mp=title, abstract,
heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word, candidate term word)

& orfl-5

7 critical* apprais*.mp.

8 ([assess* or evaluat* or apprais® or methodolog*) adj3 (scale* or tool® or chedklist* or
instrument* or criteri*)).mp. [mp=title, abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word,
candidate term word]

9 TorB

10 6Gand9

11  exp randomized controlled trial/

12 (randomi?ed adj3 trial*).mp. [mp=title, abstract, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word,
candidate term word]

13 RCT.mp.

14 orf11-13

15 10and 14

16 6and9and

17 limit 16 to yr="2010 -Current"

Web of Scence (Clarivate)

#17 #l6 Edit
Indexes=5CI-EXPANDED, 55C1, A&HCI, CPCI-5, CPCI-55H, ESCI
Timespan=2010-2021

#1o  #14 AND #9 AND 86 Edit
Indexes=5CI-EXPANDED, 55C1, A&HCI, CPCI-5, CPCI-55H, ESCI
Timespan=1976-2021

#15  #14 AND #10 Edit ) [
Indexes=SCI-EXPANDED, S5CI, A&HCI, CPCI-5, CPCI-S5H, ESCI
Timespan=1976-2021

#14  H130R#12 OR #11 Edit
Indexes=5CI-EXPANDED, 55C1, A&HCI, CPCI-5, CPCI-55H, ESCI
Timespan=1976-2021

#13  TS=RCT Edit
Indexes=5CI-EXPANDED, 55C1, A&HCI, CPCI-5, CPCI-55H, ESCI
Timespan=1976-2021

£12 TS=Randomized Controlled Trial Edit
Indexes=5CI-EXPANDED, S5CI, A&HCI, CPCI-5, CPCI-SSH, ESCI
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Timespan=1976-2021

#11  TS=(randomi?ed near/3 trial*) Edit | [ ]
Indexes=5CI-EXPANDED, S5CI, A&HCI, CPCI-5, CPCI-SSH, ESCI
Timespan=1976-2021

10 9 AND #6 Edit | [ ]
Indexes=SCI-EXPANDED, 5501, A&HCI, CPCI-5, CPCI-SS5H, ESCT
Timespan=1976-2021

#9 H2 OR &7 Edit | [ ]
Indexes=SCI-EXPANDED, 55C1, A&HCI, CPCI-S, CPCI-55H, ESCI
Timespan=1976-2021

#8  T5=([assess* or evaluat® or apprais® or methodolog*) near/3 (scale*  Edit [ [ ]
or tool* or checklist® or instrument® or criteri®]} )
Indexes=SCI-EXPANDED, 5501, A&HCI, CPCI-S, CPCI-SSH, ESCI
Timespan=1976-2021

#7  TS=critical* apprais® Edit | [ ]
Indexes=SCI-EXPANDED, 55C1, A&HCI, CPCI-S, CPCI-SSH, ESCI
Timespan=1976-2021

#6 BSOR#IORE3IORA20OREL Edit | [ ]
Indexes=5CI-EXPANDED, S5CI, A&HCI, CPCI-S, CPCIHSSH, ESCH
Timespan=1976-2021

#5 T5=((assess* or evaluat* or apprais* or measur*) Mear/3 (quality or Edit | [ ]
valid*) )
Indexes=SCI-EXPANDED, 5501, A&HCI, CPCI-5, CPCI-SS5H, ESCT
Timespan=1976-2021

#4  TS=systematic ermor Edit | [ ]
Indexes=5CI-EXPANDED, S5CI, A&HCI, CPCI-5, CPCI-SSH, ESCI
Timespan=1976-2021

#3 TS=internal* valid* Edit | [ ]
Indexes=5CI-EXPANDED, 5501, A&HCI, CPCI-S, CPCI-5SH, ESCT
Timespan=1976-2021

#2 TS5=methodological quality Edit | [ ]
Indexes=SCI-EXPANDED, S5C1, A&HCI, CPCI-S, CPCIHSSH, ESC
Timespan=1976-2021

#1 ts={risk near/3 bias) Edit
Indexes=SCI-EXPANDED, 5501, A&HCI, CPCI-S, CPCI-SSH, ESCI
Timespan=1976-2021

Scopus

{ { "randomised controlled trial™ ) OR (rct) ) AND ([ ( “critical appraizal® OR "critically appraise™ )
QR ( TITLE [ | assess* OR evaluat* OR apprais* OR methodolog* ) W)/3 (scale* OR tool* OR
checklist* OR instrument* OR criteri* )} ) ) AND ([ risk W/3 bias) OR [ "methodological
quality" ) OR ([ "internal validiy” OR "internally valid™ ) OR [ "systematic error” ) OR { TITLE
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[ | assess* OR evaluat* OR apprais* OR measur* ) W3 ([ quality OR walid* ))) )] AND | LIMIT-
TO [ PUBYEAR, 2021) OR UIMIT-TO [ PUBYEAR , 2020 ) OR UMIT-TO | PUBYEAR, 2019) OR
LIMIT-TO | PUBYEAR , 2018 ) OR LIMIT-TO { PUBYEAR, 2017) OR LIMIT-TO [ PUBYEAR, 2016 )

OR UMIT-TO | PUBYEAR , 2015 ) OR LIMIT-TO [ PUBYEAR, 2014 ) OR LIMIT-TO [ PUBYEAR, 2013 )
OR LIMIT-TO [ PUBYEAR, 2012 ) OR LIMIT-TO { PUBYEAR , 2011 ) OR LIMIT-TO | PUBYEAR ,
20101
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Appendix 2. Characteristics of included instruments

Target health care

Originally developed or adapted from

another instrument

Whether risk of
Target user of

Study ID Target study design i Objective of the instrument . bias assessment is
topic 1=originally developed the instrument .
outcome specific
2=adapted from another instrument
2 (The CASP RCT checklist was originally
based on JAMA Users’ guides to the
CASP 2020 medical literature 1994, and piloted "11 questions to help you make
RCTs Comprehensive . . . NR NR
[1] with healthcare practitioners. This sense of a RCT"
version has been updated taking into
account the CONSORT 2010 guideline)
CLARITY
. 2 (Modified from Cochrane risk of bias _ . Systematic
Group tool RCTs Comprehensive Assess risk of bias of RCTs Yes
tool 1.0) reviewers
[2]
EPOC 2017 RCTs, non-randomized trials, . 2 (Further information can be obtained Systematic
Comprehensive NR Yes
3] controlled before-after studies from the Cochrane handbook) reviewers
2 (In the pilot version of the checklist,
the items and domains were derived
RCTs, cohort studies, case- from previous quality assessment "The developed checklist aims to
Faillie 2017  control studies, nested case- instruments (Downs and Black scale, assess the risk of bias for the Systematic
Drug adverse events NR
[4] control studies, systematic Cochrane risk of bias tool, and AMSTAR), different types of study used to reviewers
reviews reviews of the literature, and assess drug safety”
recommendations from the Agency for
Healthcare Research and Quality)
Higgins
2011 “Assess the potential for bias in
Systematic
(Cochrane RCTs Comprehensive 1 RCTs included in systematic reviews . Yes
reviewers
risk of bias or meta-analyses”
tool 1.0) [5]
Individual participants parallel “Assess the methodological quality
groups RCTs, crossover RCTs, of a study and determine the extent Systematic
1B1 2020 [6] Comprehensive 1 NR
cluster RCTs, stepped-wedge to which a study has addressed the  reviewers

RCTs

possibility of bias in its design,
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conduct and analysis”

"A tool for assessing risk of bias in

Kennedy RCTs, non-randomized Behavioral Systematic
. . . . . 1 both randomized and non- . No
2019 [7] intervention studies interventions reviewers
randomized intervention studies”
"A rating scale designed to assess
Kocsis 2010 )
. RCTs Psychotherapy 1 the quality of RCTs of NR NR
8
psychotherapy"”
"It is a grading tool for pain studies
that was designed to be specific for
3 Postoperative i . .
Liu 2010[2] RCTs 1 RCTs that have epidural infusion MR No
epidural analgesia i . . .
analgesia as a primary intervention
for randomization.”
"Our objective was to develop an
. . i _ . . instrument specifically for
Interventional pain 2 (The final list of items included 9 of 12
Manchikanti . . o interventional pain management, to  Systematic
RCTs management items from Cochrane review criteria and i ) i NR
2014 [10] assess the methodological quality reviewers
techniques 13 new items)
of randomized trials of
interventional technigques”
"This checklist is designed to assess
the internal validity of the study;
NICE 2012
[11] RCTs Comprehensive NR that is, whether the study provides  NR Yes
11
an unbiased estimate of what it
claims to show"
2 (The tools were based on guality
assessment methods, concepts, and .
"The guestions on the assessment
other tools developed by researchers in
tool were designed to help .
MNIHBL 2013 the Agency for Healthcare Research and Systematic
Controlled intervention studies  Comprehensive . . . reviewers focus on the key concepts . NR
[12] Quality’s Evidence-based Practice reviewers
for evaluating a study's internal
Centers, the Cochrane Collaborative, the
_ . validity"”
USPSTF, the National Health Service
Centre for Reviews and Dissemination)
SIGN
RCTs Comprehensive NR NR NR NR
checklist
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[13]
"We have developed the TESTEX
scale as an exercise sciences-
2 (The group used the PEDro scale as a
Smart 2015 _ o _ specific scale, designed...to assess Systematic
Exercise training trials  template for the development of a new NR
[14] le) the study gquality and reporting of reviewers
scale
randomized controlled trials of
exercise training"
Sterne 2019  Individually-randomized . .
Yes (risk of bias
(Cochrane parallel-group trials, cluster-
Systematic should be done for
risk of bias randomized parallel-group Comprehensive 1 NR
reviewers each effect
tool 2.0) trials, individually randomized .
i estimate)
[15] crossover trials
“The MASTER scale presents a
unified framework for assessment
of methodological quality/bias
assessment of multiple analytic
Stone 2021
All analytic study designs of study designs within a systematic Systematic
[MASTER . A Comprehensive 1 . . Yes
exposures or interventions review"; “The MASTER scale reviewers
scale) [16]
contains a list of major
methodological safeguards that
should be present in
epidemiological studies”
“# Guide for risk of bias Judgment
in Pharmacy Services will help in
Tonin 2019 Pharmacist 2 (Adapted from the Cochrane the interpretation and judgment of  Systematic
RCTs Yes
[17] interventions Handbook) bias criteria in randomized reviewers

controlled trials of clinical

pharmacy interventions”

CASP=Critical Appraisal Skills Programme; RCT=randomized contrelled trial; JAMA=Journal of the American Medical Association; CONSORT=Consolidated Standards of Reperting Trials; NR=not

reported; NA=not applicable; CLARITY=Clinical Advances Through Research and Information Translation; EPOC=Cochrane Effective Practice and Organisation of Care; AMSTAR=Assessing the

Methodological Quality of Systematic Reviews; JBl=loanna Briggs Institute; NICE=National Institute for Health and Care Excellence; NIHBL=National Heart, Lung, and Blood Institute; USPSTF=United

States Preventive Services Task Force; SIGN=Scottish Intercollegiate Guidelines Network; PEDro=FPhysiotherapy Evidence Database; TESTEX=Tool for the assEssment of Study qualiTy and reporting

in Exercise; MASTER=MethodologicAl STandards for Epidemioclogical Research.
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Appendix 3. Items that were deemed as clearly not addressing risk of bias or irrelevant, thus were excluded from the item classification survey (61 items)

Other bias

Whether the study addresses a clearly focused research question

Whether the effects of intervention are reported comprehensively

Whether the precision of the estimate of the intervention or treatment effect is reported

Do the benefits of the experimental intervention outweigh the harms and costs

Can the results be applied to your local population/in your context

Whether study objective is clearly specified and appropriate

Whether the number of participants is clearly reported throughout the study

Whether the number of drop-outs/withdrawals due to drug safety outcome clearly stated for each treatment arm
Whether the definition of the drug safety outcome is clearly stated

Whether the severity of the drug safety outcome clearly stated

Whether the method for ascertaining the drug safety outcome is adequately constructed and equal for all participants
Whether the number of drug adverse events and the number of patients with a drug adverse event is reported in both treatment arms
Whether the time frequency of drug safety outcome assessment during the follow-up period is appropriate
Whether the time between the exposure to a drug and the onset of the adverse event is reported

Whether the process of determining that the adverse event is linked to the drug is appropriate

Blinding of the process of determining the adverse event is linked to the drug

Whether the statistical methods used to analyze the drug safety outcome appropriate

Whether a survival analysis performed when there are individual differences in length of follow-up

Whether the composite outcome of drug safety adequately constructed

Whether the results are consistent in primary and secondary analyses

Reliability of diagnostic methodology

Description of relevant comerbidities

Description of numbers of subjects screened, included, and excluded

Treatments (including control/comparison groups) are sufficiently described or referenced to allow for replication
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Treatment being studied is treatment being delivered

Therapist training and level of experience in the treatment(s) under investigation

Therapist supervision while treatment is being provided

Description of concurrent treatments

Discussion of safety and adverse events during study treatment(s)

Assessment of long-term post-termination outcome

Appropriate consideration of therapist and site effects

A priori relevant hypotheses that justify comparison group(s)

Comparison groups from same population and time frame as experimental group

Balance of allegiance to types of treatment by practitioners

Conclusions of study justified by sample, measures, and data analysis, as presented

Precise definition of outcome

Confirmed presence of functioning catheter (e.g. injection of LA for sensory level)

Epidural catheter inserted at location congruent to surgical incision (e.g. thoracic placement for thoracic or abdominal surgery)
Assessment of VAS pain at rest and with activity

Proper presentation of VAS pain scores (i.e., mean T SD for continuous VAS and median/95% confidence interval for numeric rating scale or categorical data)
Appropriate duration of epidural analgesia (e.g. postoperative day 92 [per JAMA meta-analysis] for postoperative pain studies)
Appropriate description and mention of adverse effects (opioids: postoperative nausea and vomiting, pruritus, respiratory depression, urinary retention, sedation; local
anesthetic: hypotension, motor block, urinary retention)

Eligibility criteria specified

Between-group statistical comparisons reported

Point measures and measures of variability for all reported outcome measures

Activity monitoring in control groups

Relative exercise intensity remained constant

Exercise volume and energy expenditure

Trial design guidance and reporting
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Type and design of trial

Setting/physician

Imaging

Statistical methodology

Inclusiveness of population - 7a. For epidural procedures:

Inclusiveness of population - 7b. For facet or sacroiliac joint interventions:

Duration of pain

Previous treatments conservative management including drug therapy, exercise therapy, physical therapy, etc.
Duration of follow-up with appropriate interventions

Computation errors or contradictions were absent

Dose of intervention/ exposure was sufficient to influence the outcome
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Appendix 4. Item classification survey results

Category 1: items that the majority thought are addressing risk of bias (i.e. 210 respondents chose risk of bias)

Number of respondents that chose each option

Classification Items included in the survey . . o Random Reporting None of the
Risk of bias  Applicability
error quality above
Randomization Random sequence generation 13 0 0 0
Allocation concealment 13 0 0 0
Baseline Whether baseline differences between groups suggest a problem with the randomization process
differences (i.e. baseline differences that are not compatible with chance) H 0 2 0 0
Blinding of health care providers 13 0 0 0 0
Blinding of participants 13 0 0 0 0
Blinding Blinding of data collectors 13 0 0 0 0
Blinding of outcome assessors 13 0 0 0 0
Blinding of data analysts 13 0 0 0 0
If unblinding of outcome assessors, whether the outcome assessment is likely to be influenced
by outcomes assessors' knowledge of intervention status (it depends on the observers’ 12 1 0 0 0
zi;c:un:eement precenceptions and degree of judgement involved in assessing an outcome)
Whether the outcome measurement (data collection) differs between groups 11 1 0 0 1
Whether the follow-up time similar between groups 12 1 0 0
Whether the proportion of participants with missing outcome data is large enough to influence " 5 0 o o
results
Missing Whether the reasons for missing outcome data provide evidence that missingness in the " 1 0 o N
outcome data outcome relates to its true value
Whether the proportion of missing outcome data is similar between groups 11 1 0 0
Whether the reasons for missing outcome data differ between groups 12 1 0 0
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Selective

reporting

Whether the data that produce this result analyzed in accordance with a pre-specified analysis

plan that is finalized before unblinded outcome data are available for analysis

10

Analysis

For estimating effect of assignment to intervention, whether an appropriate analysis is used
(appropriate analysis is intention-to-treat analysis; inappropriate analyses include as-treated

analysis, per-protocol analysis, etc.)

10

Cluster
randomized

controlled trials

Whether those identifying actual/ potential participants, those recruiting participants, and

potential participants are aware of cluster allocation at recruitment

10

If those identifying actual/ potential participants, those recruiting participants, or potential
participants are aware of cluster allocation at recruitment, whether the selection of individual

participants is likely to be affected by knowledge of the intervention assigned to the cluster

12

Whether baseline imbalances suggest differential identification or recruitment of individual

participants between intervention groups

12

28



Ph.D. Thesis Ying Wang McMaster University Health Research Methodology

Category 2: items that the majority thought are not addressing risk of bias (i.e. £3 respondents chose risk of bias)

Number of respondents that chose each option

Classification Items included in the survey . . o Random Reporting MNone of the
Risk of bias Applicability .
quality above
Non-adherence
to the assigned Whether there is crossover to the comparator intervention 3 6 0 0 4
intervention
Outcome Reliability of outcome measurement 3 7 0 0
measurement Whether the length of follow-up is adequate to identify the outcome of interest 8 0 0 3
Selecti All of the study’s prespecified outcomes have been reported 0 8 1
elective
. The study report failed to include results for a key outcome that would be expected to have been
reporting 1 4 0 4 4
reported for such a study
Early
o Stop early for other reasons (e.g., lack of funds, ethical issues) 1 4 2 0 6
termination
Whether the sample size is big enough 1 1 9 0 2
Funding 3 1 0 2 7
Others Whether the results are comparable for all sites where the study is carried out 1 8 1 0 3
Is the study design free of run-in/lead-in period before inclusion/randomization of participants 1 B 1 0 3
Appropriateness of the inclusion and exclusion criteria 1 11 0 0 1
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Category 3: items with sufficient disagreement regarding whether they are addressing risk of bias (i.e. 4-9 respondents chose risk of bias)

Number of respondents that chose each option

Classification Items included in the survey . . o Random Reporting MNone of the
Risk of bias Applicability
error quality above
Baseline Whether the baseline prognostic factors balance between groups 9 4 0 0
differences Whether the baseline outcome measurements balance between groups 8 5 0 0
Whether the co-interventions balance between groups 8 1 3 0 1
For estimating effect of assignment to intervention, if unblinding of participants or health care
providers, whether there is occurrence of co-interventions that are inconsistent with the trial 8 2 0 0 3
protocol which affects outcome that arise because of the trial context
Co- For estimating effect of assignment to intervention, if unblinding of participants or health care
interventions providers, whether the co-interventions that are inconsistent with the trial protocol which affects 9 4 0 0 0
outcome that arise because of the trial context balance between groups
For estimating effect of adhering to intervention, if unblinding of participants or health care
providers, whether the co-interventions that are inconsistent with the trial protocol which affects 7 5 0 0 1
outcome balance between groups
For estimating effect of assignment to intervention, if unblinding of participants or health care
. ) providers, whether there is failure in implementing the intervention as intended in the protocol 5 7 0 0 1
Failure n which affects outcome that arise because of the trial context
implementing
the For estimating effect of assignment to intervention, if unblinding of participants or health care
tervention as providers, whether the failure in implementing the intervention as intended in the protocol 5 B 0 0 2
. which affects outcome that arise because of the trial context balance between groups
ntended For estimating effect of adhering to intervention, whether there is failure in implementing the
intervention as intended in the protocol which affects outcome N 8 0 0 !
Mon-adherence For estimating the effect of assignment to intervention, if unblinding of participants er health s s 0 0 o

to the assigned

care providers, whether there is non-adherence to their assigned intervention by trial
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intervention

participants (imperfect compliance with a sustained intervention, cessation of intervention,
crossover to the comparator intervention and switch to another active intervention) which

affects outcome that arise because of the trial context

For estimating the effect of assignment to intervention, if unblinding of participants or health
care providers, whether the non-adherence to their assigned intervention by trial participants
(imperfect compliance with a sustained intervention, cessation of intervention, crossover to the
comparator intervention and switch to another active intervention) which affects outcome that

arise because of the trial context balance between groups

For estimating effect of adhering to intervention, whether there is non-adherence to their
assigned intervention by trial participants (imperfect compliance with a sustained intervention,
cessation of intervention, crossover to the comparator intervention and switch to another active

intervention) which affects outcome

Whether the rate of non-adherence to the assigned intervention is high

Qutcome

measurement

Validity of outcome measurement

Non-differential measurement error of outcome measurement

Whether the method of outcome measurement (data collection) is sensitive to plausible
intervention effects (e.g. important ranges of outcome values fall inside levels that are detectable

using the measurement method)

Missing

outcome data

Whether the sensitivity analysis shows that results are little changed under a range of plausible
assumptions about the relationship between missingness in the outcome and its true value, or

whether the analysis that corrects for bias for missing outcome data suggests no bias in result

Whether missing data have been imputed using appropriate methods

Whether the analysis that accounts for participant characteristics explains the relationship

between missingness and the true value of the outcome

Selective

reporting

The outcome of interest has been reported but it was not prespecified

Whether there is selective reporting of a particular outcome measurement from multiple
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measurements assessed within an outcome domain

Whether there is selective reporting of a particular analysis from multiple analyses of a specific

outcome measurement ? 2 0 2 0
For estimating effect of assignment to intervention, if an inappropriate analysis is used
(appropriate analysis is intention-to-treat analysis; inappropriate analyses include as-treated
analysis, per-protocol analysis, etc.), whether the proportion of participants who are analyzedin 9 2 0 1 1
the wrong group or excluded from the analysis (deviation from intention-to-treat analysis) is big
Analysis enough to influence result
For estimating effect of adhering to intervention, if deviations from intended intervention occur,
whether an appropriate analysis is used (appropriate analyses include instrumental variable B s 0 1 3
analyses and inverse probability weighting; inappropriate analyses include intention-to-treat
analysis, per-protocel analysis, as treated analysis, etc.)
Stop early for benefit 8 2 2 0 1
Early
termination Stop early for harm 5 3 2 0 3
Stop early for futility 4 3 2 0 4
Others Conflicts of interest 4 1 0 2 6
Chronic stable condition 6 4 0 0 3
Whether there is sufficient time (i.e. long washout period) for any carryover effects to have 9 5 0 0 5
disappeared before outcome assessment in the second period
Crossover Period effect (i.e. systematic differences between responses in the second compared with the
randomized first period that are not due to the interventions being compared): 1. whether the number of
controlled trials  participants allocated to each of the two sequences equal or nearly equal; 2. whether the analysis 8 : 0 0 2
accounts for period effect
Is a result based on data from both periods sought, but unavailable on the basis of carryover 5 5 0 5 4
having been identified
Custer Unit-of-analysis issue (i.e. whether the analysis accounts for cluster design) 4 0 5 1 3
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randomized
Whether all the individual participants identified and recruited before randomization of clusters 6 1
controlled trials
Stepped-wedge
randomized Whether the analysis accounts for the effects of time trends 9 1

controlled trials
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Appendix 5. Response options

Study ID Response options for SINGLE item Response options for OVERALL risk of bias assessment
CASP 2020 yes, no, can't tell NR
CLARITY Group

definitely yes, probably yes, probably no, definitely no NR

tool

EPOQC 2017 low risk, unclear risk, high risk low risk, unclear risk, high risk
Faillie 2017 yes, no, unclear, NA low, unclear, high
Higgins 2011

. low risk, unclear risk (either lack of information or uncertainty over the potential for . _ ) .
(Cochrane risk of ) X ] low risk, unclear risk, high risk

bias), high risk

bias tool 1.0)
1Bl 2020 yes, no, unclear, NA include, exclude, seek further information

Kennedy 2019

yes, no, NA, NR

"we decided to stop reporting the overall summary score and instead leave the

tool as a simple checklist"

0 (poor execution or description and an inappropriate element of the study's design), 1

(a moderately described and executed study element, a poorly described but well

1 (exceptionally poor), 2 (very poor), 3 (moderately poor), 4 (average), 5

Koesls 2010 executed element, or a well-described but poorly executed element), 2 (a well-described  (moderately good), 6 (very good), 7 (exceptionally good)
and executed design element, which, if nonstandard, is also well justified)

Liu 2010 yes=1 point, no=0 point 0-8 point

Manchikanti

5014 numerical scoring total maximum 48
yes (always indicates that the study has been designed/conducted in such a way as to

NICE 2012 minimize the risk of bias for that item), no, unclear (the item is not reported or not low risk of bias, unclear/unknown risk, high risk of bias (not for overall
clearly reported), NA (randomized controlled trial cannot give an answer of “yes” no assessment for a study, but for each potential type of bias)
matter how well it has been done)

NIHBL 2013 yes, no, other (CD, NR, NA) good, fair, poor

SIGN checklist yes, no, can’t tell, does not apply high quality, acceptable, low quality, unacceptable

Smart 2015 1 point, 0 point 0-15 points

Sterne 2019
(Cochrane risk of
bias tool 2.0)

yes, probably yes, probably no, no, no information (“yes” and “no” typically imply that
firm evidence is available; the “probably” responses typically imply that a judgment has
been made. The “no infermation” response should be used only when insufficient details
are available to allow a different response, and when, in the absence of these details, it

would be unreasonable to respond “probably yes” or “probably no”)

low risk of bias, some concerns, high risk of bias
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Stone 2021

1 = Safeguard present, 0 = Safeguard absent 0-36 points
(MASTER scale)

Tonin 2019 low risk, high risk, unclear risk low risk, high risk, unclear risk

CASP=Critical Appraisal Skills Programme; NR=not reported; CLARITY=Clinical Advances Through Research and Information Translation; EPOC=Cochrane Effective Practice and Organisation of
Care; NA=not applicable; JBl=Joanna Briggs Institute; NICE=National Institute for Health and Care Excellence; NIHBL=National Heart, Lung, and Blood Institute; CD=cannot determine;
SIGN=Scottish Intercollegiate Guidelines Network; MASTER=MethodologicAl STandards for Epidemiological Research.
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Chapter3: Compelling evidence frormeta-epidemiological studies
demonstratesoverestimation of effects in randomized trials that fail to

optimize randomization and blind patients and outcome assessors
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Albstract

Dhjectves: To investgate the impact of potential risk of bigs elements on effect estimates in randomized trials,

Study Design and Setting: We conducted a systematic survey of metaepidemiological studies examining the influence of potential
risk of bias elements on effect estimates in randomized rials We included mly meta-epidemiological smdies tat either preserved the clus-
tering of trials within mets-analyses (compared effect estimates between trials with and without the potential risk of bias element within
each meta-analysiz, hen combined acroas mets-analyses; betwesn-trial comparisons), of preserved the clistering of substudies within trials
{oompared effect estimates between subaudies with and without the element, then combined acnoss trials;, within-trial comparisons). Sepa-
rately for sudies hased on between- and within-trial comparisons, we extracted ratios of odds matios (ROR=) from each study and combined
them using a random-effects model. We made overall inferences and assessed oenainty of evidence based on Grading of Recomme ndations,
Acsessment, development, and Evaluation and Instrument to assess the Credibility of Effect Modification Analyses.

Results: Fory-one meta-epidemiclogical smdies (34 of batween-, 7 of within-trial comparizons) proved eligible. Inadequate random
sequence generation (ROR 094, 95% confidence inerval [CT] 090=097) and allocation concealment (ROR 0092, 95% C1 Q88097
probably lead vo effect overestimaton (modersie cemainty). Lack of patents blinding probably overegimates effects for patient-
reported ouwicomes (ROR 0036, 95% CT 028048 moderate certainty). Lack of blinding of ouvicome assescors nesults in effect overesti-
maton for subjective outcomes (ROR 0L69, 95% CI0.51-0.93; high cenainty). The impact of patients or owtcome asseisors blinding on
other outoomes, and the impact of blinding of health-cae providers, data collectors, or data analysi, remainuncenain. Triak sopped early
for benefit prohably ovenestimate effects (moderate cenainty). Trials with imbalanced cointe rventions may overestimaie effects, while trials
with missing owicome data may underestimaie effects (low cerminy). Influence of baseline imbalance, compiance, selective reponting, and
intention-to-treat analysis emain wnoentain.

Condusdon: Failure o ensure random sequence generation or adequate allocation concealment poobably resulis in modest overesti-
maies of effects. Lack of patents blinding probably leads to substantial overestimates of effects for patientreporied outoomes. Lack of

* Comesponding author. Department of Health Research Methods, Evi- E-mail addrese yingwwy @ 163 com (Y. Wang)
dence and Impact, Mchaster University, 1 280 Main Street West, Flamilion,
Omiasio LES 418, Camada. Tel fax: +1-28%6501 §32.

hitpsMdoiorg] 0.1 0164 jclinepi. 2023.1 1001
0FA5A3568 N3 Flsevier Inc. All rights reserved.
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blinding of cutcome ssessoms realts in substantal effect ovenstimation for subjective outcomes. For other elements, though e vidence for
consstent sysematic ovenestimate of effect remains limited, failure to implement these safeguards may still introduce important bias, ©

2023 Elsevier Inc. All rights reserved.

Keywonds: Risk of his; Met-epidemiological studies; Empirical evidenog Randomired trizks; Systematic smvey; Sysiematic neview

1. Introdudion

Randomized comrolled trials (RCTs) mepresent the
optimal study design for assessing effects of health care in-
terventions [ 1]. Mevertheless, flaws in design and execution
of BCTs mav lead to oversstimation or underestimation of
treatment effects: ie., bias [2]. Investigators have devel-
oped 2 mumber of rsk of bias instruments for BCTs
[2—5]). These instruments vary in the items they include,
raising concems of which ilems are most important—or
even appropriaste—to include [6].

Meta-epidemiological stadies provide evidence of how
potential risk of bias elements influence effect estimates
in RCTs; themefore, potentially informing the choice of
items for nsk of bias instruments. Meta-epidemiological
studies typically collect met -analyses of RCTs and, within
each meta-anulysis compare effect estimates between trials
with and without methodological safeguards against bias,
and then combine across mets-analyses (e, based on
between-tial comparisons) [7,8]. Another type of meta-
epidemiological stdy collects trials with multiple arms
some of which include nisk of bias safeguards and other that
do not, within cach mal compares effect estimates between
compansons with and without risk of bizs safeguards, and
then combines acmss trials (Le, based on within-trial
COMPATSOnE).

Bemuse meta-epideminlogical studies hased on betwesn-
trial comparnzsons ane limited by the possibility of study-level
confmmding, meta-epidemiological studies based on within-
trial comparisons provide more credible evidence [9].

Conducting a systematic survey of meta-epidemiolog-
ical smdies is likely to optimal ly inform risk of bias assess-
ment, particulady if it includes appropriste statistical
pooling of results across studies. Indeed, investigators have
conducted seveml systematic surveys of meta-epidemiolog-
ical studies [10—13). These systematic surveys, however,
suffer from limitations, including failume to differentiote
within- frmom between-trial comparisons, a crucial issue in
determining credi bility of estimates of dsk of bizs el ements
on actual bias [U] Moreover, only one of these systematic
surveys has conducted statistical pooling of results, and that
survey [11] — along with the others conducted to date—did
not include new meta-epidemiological studies that have ap-
peared in recent years [14—18], including the MetaBLIND
study [17]. which is the largest meta-epidemiological study
examining impact of blinding on effect estimates in RCT=,
In addition to systematically summarizing evidence, assess-
ing the certmnty of evidence 15 crucial in mterpretation and
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application of results [19). Failure to address the cerinty
of evidence represents another limitation of systematic sur-
veys of meta-epidemiological studies conducted thus far

Themfore, to optimally summanze evidence reganding
risk of bizs assessment in RCTs, we conducted an updated
systematic survey of meta-epidemiological swdies, and as-
sessed the associated certainty of evidence,

2. Methods
2.1, Literature search

This systematic survey followed the Prefermed Reporting
ltems for Svstematic Reviews and Meta-Analvses (PRIS-
MA) (Appendix 1), Appendix 2 is the pmtocol of this sys-
tematic  survey. Owr  sudy  team  meviewed  meta-
epidermiological studies included in the three existing sys-
tematic surveys that searched through 2005 [10,11,13]
and assessed their eligibility. In addition, in collaboration
with a research libmrian, we conducted an electronic li ter-
ature search of Medline, Embase, Web of Science, and the
Cochrane Database of Systematic RBeviews from 2005 until
January 20, 2023 { Appendix 3). The team also mviewed the
reference lists of eligible meta-epidemiological studies to
identify other potentially eligible sndies.

22, Situdy selection

Two revicwers (YW, QW) independently screened ab-
stracts followed by full texts. They resolved discrepancies
by comsensus or, if necessary, imvolved a third meviewer
(GG, 5F).

We included metacpidermiological studies imvestigating
the influence of potential risk of biss elaments on effect es-
timates in ECTs of any health care topic. For studies using
between-trial companzons, we included only those that pre-
served the clustering of trials within meta-analyses in
which compansons were made only between trials within
meta-analyses (all studies had similar population, interven-
tion and outcome). For studies based on within-rial com-
parsons, only those preserving  the  clustering  of
substudies within tnals (the compansons were made only
betwesn substudies within trals which have same popula-
tion, intervention and outcome), were eligible.

Eligible met-epidemiological studies analyzed the in-
fluence of potential nsk of biss elements quantitatively as
a difference in effect estimates and combined across the
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What is new?

Key findings

o On average, failure to ensure mndom sequence
generation or adequate allocation concealment
probably mesult in modest overestimates of treat-
ment effects. Lack of patients blinding probably
leads to substantial overestimates of effects for
patient-reported outcomes. Lack of bhinding of
outcome assessors results in substamtial effect over-
estimation for subjective oulcomes.

What this adds o what was known?

o Our esults are consistent with previous systematic
surveys of meta-epidemiological smdies in that all
concluded evidence supports oversstimation as a
mrsult of inadequate random sequence generation
or allocation conceal ment.

# (Cur results are similar to one prior systematic sur-
wvey in the conclusion of possible effect oversstima-
tion with lack offunclear blinding of patients or
lack offunclear blinding of omcome assessors for
subjective outcomes.

o Our results also suggested possible effect overesti-
mation in trigls with imbalanced cointerventions
and trials stopped early for benefit, and possible ef-
fect underestimation in trials with missing outcome
data.

¢ We provided an explicit rating of certainty of evi-
dence mganding these inferences hased on explicit
criteria developed from the Instrument to assess the
Creddibility of Effect Modification Analyses and the
Grading of Recommendations, Assessment, devel-
opment, and Evaluation approach.

What is the implication and what shoold change

o

# Our empirical evidence, together with theoretical
considerations, trial meporting practice, and the
ease with which reviewers can make the requined
Judgements, can inform the choice of items for risk
af hins instiments,

meta-malysesirials 1o obtain a single result. Authors wsed
the following effect measums.

¢ Ratio of odds mtios (RORs) = ORgancacagicany ise-
l'.ﬁ'IIGRﬂl]ﬂ'.ﬂ:

« Ratio of hazard mtios (RHRs) = HR eavaniogicanly ise-
:'I'.il'rH Rﬁl.l].l:li'.\:
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« Ratio of risk ratios (RERs) = BRaes castagicaty wfesio
R'Rﬂqdﬁ

¢ Difference  in standandized  mean  differences
(dsMD) = SMD,,.,u.;uuh@'.mJ}- i,d’ui:\.—sr"ﬂ:'s.qnhs

This smdy focused on potential risk of bias elements.
Another paper presented the details of how we chose the
potential risk of bizs elements [6). Briefly, we collected
items that were ncluded in risk of biss instrumems, and
classified them im0 three categories: items the majority
thought address risk of bias {category 1): items the majority
thought do not address risk of bias (category 2): and items
with substantial disagreement reganding whether they are
addressing risk of bias (category 3.

Items in category 1 and 3 were the elements on which
we focused in this systematic survey.

¢ Random szquence penemtion

¢ Allocation concealment

¢ Haseline imbalance

¢ Blinding of health-care providers

« Blinding of paticnts

o Blinding of data collectors

¢ Blinding of oulcome assessors

¢ Blinding of data anal ysts

¢ [Double blinding (as reported by the authorms)

¢ [mbalance in cointerventions

o Comphiance/adherence with intervention

o Missing outcome data

¢ Selective meporting

¢ Intention-to-treat analysis

¢ Eary termination: stop eady for benefit, stop early for
harm, stop early for futility

We excluded single systematic reviews and meta-
analyses that presented meta-regression, subgroup or sensi-
tivity analyses hased on risk of bias elements; meta-epide-
minlogical studies examining the impact of only overall
risk of hizs mther than individual risk of bias elements:
studies addressing non-health care topics (e.g. animal
studies), and protocols or conference ahstracts.

2.3 Data extraction

Pairzd mviewers (YW, QW) independently extracted data,
resnlving disagreement by consensus or if necessary involving
a senior reviewer (GG, SP). Reviewers extructed the following
information from each met-epidemiological study.

¢ Based on between or within-trial comparisons

# NMumber of included systematic meviews, meta-
analyses, tnals, and participants

¢ ldentification of systematic reviews or trials; sounce,
eligibility criteria, topic area, sampling frame

# Choice of meta-analyses within svstematic reviews (a
systematic review may inclode several meta-analvses
with different interventions or outcomes, how authors
decided which to include in their analysis)
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¢ Statistical approach or model (common models that
preserve  clustering  include:  meta-meta-analy tic
approach (Le., twoestep approach) [7], multivanable
multilevel model [20], Bavesian hizrarchical model
[21]. linear or logistic regression model preserving
clustering [22], and label-invariant model [23])

¢ Focusing on only undesirable outcomes (e.g.. death),
desimble outcomes (e.g., recovery ), or both

o Approach to distinguizshing between mtervention and
control groups

¢ Approach to dealing with overlap of trials across
mieta-ana vees

¢ Potential risk of bias elements considered

¢ Type of comparison {e.g., highfunclear va. low risk of
bias, high va low, unclear va. low, high s low/un-
clear, definitely/prmbably no vz definitely/probably
yes, et )

¢ Type of outcome, control, and intervention

¢ Adjustment or no adjustment for other nsk of bias el-
ements or confounders

¢ Average bias: ROR, RHR, KRR, or dSMD, and 95%
confidence or credible interval

2.4 Dara synthesis and analysis

We analyzed data such that 2 RORBRHE/RRE <1 or
d5SMD <0 indicates methodologically inferor trials
yielded a larger effect estimate (more beneficial or less
hammiful effect of the experimental intervention) compared
to methodological superior trials. For meta-epideminlogical
studies that present effects in the opposite direction (the
orginal study compared methodological superor trals vs,
inferior tnals, or focused on desimble outcomes), we recal-
culated the effect measures as the inverse of the reported
ROR/RHR/RRE. or O - reponed dSMD.

To synthesize the avemge bias for binary and contnuous
outcomes, we converted dSMDs o log(ROEs) by multiplying
by 3 = 1 814 [24]. We combined the ROEs from different
mets-epidemiological studies uwsing the DerSimonian and
Lard with Hartun g-Enapp adpstment mndom-of fects model
[25]. The analysis included the 17 statistic as a measure of
inconsistency. Wi sepamtely conducted analyses for between-
and within4nal comparizons. To assess the magnitsde of
overlap between meta-epidemiological smdies, we compared
the source and topic ares of mcuded met-malyses among
meta-epidemiological studies. All analyses were performed
in B {version 4 2.2, B Foundation for Statistical Computing ),
using the mew and metafor packages.

Meta-epidemiological studies reported different compar-
isons hased on how they assessed risk of bias and dealt with
trigls with unclear reporting: high/unclear vs. low nsk of
bias, high vs. low, unclear vs. low, high vs low/imclear,
definitely/probably no vs. definitely/probably yes, etc. We
conducted separate analyses for each comparison,
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Metz-epideminlogical sudies reported resulis  for
different types of oulcomes, controls, or inlerventions.
Chur team set rules a prion for selection of results into
our primary analyses (Appendix 4).

The influence of risk of bias element may be confounded
by other risk of hias elements, and stdies sometimes pro-
vided both adjusted and imadjusted estimates. Appendix 4
presents the basis for our choices of which estimates to
inclode i our analyses, Briefly, we selocted adjusted results
in preference of unadjusted results, and selected results
adjusted for mome other sk of bias elements in preference
of results adjusted for less elements.

For blinding elements, metr-epidemiological studies may
compare tals based on risk of bizs judgment (eg., high v
low risk of bias, in which unblinded studics may stll be
conzidered low risk of bias), or compan: trals hased on
whether blinding has been implemented (e.g., unblinded s,
hlinded). If a study mzported both, we seleated the comparison
hased on blinding status rmather than risk of bias judgment

We conducted a number of subgroup analyses. Appendix
5 presents the detailed methods, We applied the Instrument
to msess the Credibility of Effect Modificanon Analyses
(ICEMAN) to assess credibility of subgrounp effect [9].

25, Inferences and certainty of inferences

Systematic review authors frequently use the Grading of
Recommendations, Assessment, development, and Evalua-
tion (GRADE) approach [19] to assess certainty of evi-
dence in systematic reviews of clinical topics, suggesting
its possible use for assessing cerainty of evidence in sys-
tematic surveys of meta-epidemiological studies. ICEMAN
[9]. which is increasingly used to assess credibility of sub-
group effect in systematic reviews or RCTs, is also relevant
here, because when meta-epidemiological studies address
whether effects differ between studies with or without risk
of bias elements, they are conceptually addressing the pres-
ence or ahsence of risk of biss elements as an effect mod-
ifier or subgroup effect. In addressing the cerainty of
evidence regarding the impact of risk of bias elements on
magnitude of effedt, we developed an approach that
consider both GRADE and ICEMAN ariteria.

Following the GRADE approach [19], we first made in-
ferences, for each companson (e.g., high vs. low risk of
hias for random sequence generation), regarding whether
each risk of bias element hinses the effect (ROR was less
than (195 or greater than 1.05) or, mther, has little or no bias
({ROR was betareen 0095 and 1.05).

For each comparison, we then mted the certainty of the
inference using a strategy bhased on principles from the
GRADE approach [19]. Our approach to mting certainty wsad
GRADE categories of high, modemte, low and very low cer-
tainty, and considered criteria to assess credibility of subgroup
cffects within met-analyses from the KCEMAN [9],

In accondance with ICEMAN [9], cenainty ratings based
on hetween-trial comparniszons started a5 modemte certainty,
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and those based on with-trial comparisons started as high
certamty. For other ICEMAN cnitena, we presumed that
study authors had made a priori hypotheses sped fying o di-
rection (risk of bias leads to larger effects); noted that au-
thors  typically used rmmdom  effect models;  and
acknowledge that there were typically a large number of ef-
fect modifiers considersd, but did not typically rate down
overall cortainty for this limitation,

Repamding precision of estimates, when ROR wis less
than (.95 (ie, effect oversstimation) or mone than 105
(i.z., effect underestimation ), we mted down once for impre-
cizion if the 95% confidence interval (95% CI) crossed 1.00
(serious imprecision); twice if the 95% CI crossed the
theshold on the opposite side (e.g., ROR <095 and 95%
Clincludes 105, very serious imprecision); and thrice if it
crossed 125 or 0080 (e.g., ROR <2095 and 95% C1 included
125, extremely serious imprecision). When 0L95< ROR
< L0S {ie., little or no bias), we rated down once for impre-
cision if 95% CI crossed 095 or 1.05; svice if crossed 0.4990
or 1.1k and thrice if crossed 080 or 1.25,

We reasoned that when there were only 2 small number
of comparisons (e.g., 8 small mumber of metaanalyses),
even if arisk of bias was convincingly demonstrated, pener-
alization to the entire body of mndomized tmals was
tenuous. Thus, following GRADE terminology, we mted
down for indirectness. We rated down once if meta-cpide-
minlogical studies included 10—20 companzons; teice if
less than 10 compansons. For inconsistency ratings, we
used GRADE cnteria of similanty of point estimates,
extent of overlap of 95% C1 acmss studies, and I°,

We made final inferences mganding the impact of each
risk of bias element with consideration of all compansons
and the conzistency of the results across oomparisons,
When all comparisons repored results that supported the
same inference (for instance, all reported pooled estimates
of 195 or less, supporting a conclusion of overestimat ed of-
fects in methodological inferor trials), we mted certainty
on the hasis of the hghest cenamty comparison. When
comparisons weme inconsistent - that is, they sugpested
different inferences - we made inferences hased primarily
on the comparisons with higher certainty. When different
compar sons with high certainty suggested different infer-
ences, we concluded there remains high uncertainty
regarding the mmpact of the nsk of bias element. When
all comparisons proved of very low certainty, we concluded
that we are very uncertain of the impact the element.

3. Resulis
F.{. Search resuiis

Cur search identified 3484 mcomds from databases
(Fig. 1). After removing duplicates, of 1,987 remaning,
we screened 321 full texts, of which 24 proved eligible.
Onr team identi fied 17 other eligible studies from exi sting
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syslematic surveys of similar topics or meference lists of
cligible studies, resulting in a total of 41 eligible meta-
epidemialogical studies [14—18,20,22,26—60].

Two meta-epidemiological studies developed databases
by comhining data from other meta-epidemiological
studies, mmoved overlapping meta-analyses and trials,
and then conducted their oam analyses [40,61). Wood
et al. [61) combined data from three meta-cpidemiological
stsdies, while the Bias in Randomized and Observational
studies (BRANDND) project [40] combined the same three
along with another four meta-epidemiological sudies. We
mclded the BRANDO study and excluded the Wood
et al. since it did not meport any additional risk of bias
clement, comparison, or subgroup. Reganding the seven
meta-epidemiological studies included in the BRANDO
stody, we included three [20,22 42] that examined addi-
tional elements, comparisons, or subgroups of interest.

3.2 Characteristics af indwdad studies

Of the 41 meta-epidemiological studies, 34 were hased
on  mets-analyses  (Le.,  belween-tnal  comparisons)
[14—1820,22 26— 33 35—45 47 48 53—5557—60), and 7
were based on trials (e, withindral comparisons)
[34,4649—52 56) (Table 1).

The 3 sidies based on between-nal compansons
included a total of 1,740 meta-analyses with 17,259 mals
(Appendix 6). The median mumber of meta-analyses
included per study was 27.

The seven studies based on within-trial compansons
included 238 trals ( Appendiz 6). Five studies incd uded tri-
als with blinded and unblinded assessment of the same
outcome (two binary outcomes [50,56), two tme-to-event
outcomes [46,52), and one messurement scals outcomes
[51]1 thus examining the influence of blinding of outcome
assessors, One study included four- or threc-armed tnals
that can he divided as a patiem-blinded substudy and a
patient-unblinded substudy, thus assessing blinding of pa-
tients [49]. One study examined influence of imtention-to-
treat analyzis by including trials that mported bath an effect
estimate based on intention-to-reat and an effect estimate
based on per-protocol analysis [34]). Appendix 7 shows
definition of the potential nsk of bizs elements,

3.3 Random sequence gensrafion

Mineteen meta-epidemiological smdies |14, 16,1822,
2R,30,31,37 39—41 A4,45,48,55—55,57.59,60] asscssed in-
fluence of mndom sequence genemtion on effect estimates,
all of which were based on between-nal compansons,
Fifteen studies [16,1828 30,31 37 30—41, 44,45 48 53 601
suggested on avemge, trials with inadequate or unclear
random sequence generation probably overestimate effects
comparzed to trials with adequate random scquence genera-
ton (ROR 094, 95% C1 0.90—0.97; moderate certainty)
{Tahle 2). Two stodies [28,40] suggested trals with unclear
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Fig. 1. Flow disgram of selection of studies. (For interpretation of the references to oolor in this figure legend, the reader k& refered to the Web

wargan of this article.)

random sequence generation probably overestimate effects
(ROR 089, 95% O 083097, moderate certinty)
{Tablz 2). Appendix ¥ presents the forest plots.

1.4 Allocarion concealment

Twenty-two studies based on between-trial compansons
assessed the influence of allocation concealment [14,
16— 182228 30—3235 3941 44 45 48 53—55,57—60].
Sixteen studies [16—18,28,30—32 35 30—41 44,45,
5357,60] suggested madequate or unclear allocation
concealment pmbably leads to an effect overestimation
compared 0 adequate concealment (ROR 092, 95% CI
0.88—0.97; moderate certainty) (Tahle 2). Three studies
[28,40 48] suggested unclear allocation concealment prob-
ably results im an effect overestimation compared to
adequate concealment (ROBE 085, 95% CI 0.74—0.98;
modemte certainty) (Table 2). The effedt was also ohserved
in studies that amthors desoribed a5 double-blind, and trials
with both adequate random sequence generation and blind-
ing {moderate or low certainty) { Appendix 9).

42

Ome study compared differemt methods of allocation
concealment [32]. Compared o centml randomization, tri-
als using sealed envelopes with no further elabomtion (1ow
certainty ) and trials simply reported a5 “mndomized” with
no funher details (modemte cerainty) likely overestimate
effects {Appendix 9).

35 Baseline imbalance

Four studies of between-trial compansons examined the
influznce of baseline imbalance [31,3942,57). Although me-
sults sugpgested trials with imbalanced baseline chamcteris-
tics may report larger effect estimates, the ceainty of
evidence is very low (Table 2). Thus, we memain very umcer-
tain of the impact of baseline imbalance.

3.6, Blinding of health-care providers

Five studies of hetween-trial comparisons sssessed the
effect  of  blinding of  health-care  providers
[14,17,3842,44]). Comparison of high vz, low risk of bias
suggested an effect overestimation associated with unblind-
ing of health-care providers with wvery low certainty,
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Table 1. Summary of characterstics of incleded meta-epldemiological studies
Characteristies of meta-epidemiolgical studies based an betwean-trial comparisons
Tapic area of systematic reviews

Any 26.5% (9/34)
Speacific Dpies T3.5% (26/34)
Choice of meta-analyses within systematic reviess
Meta-analyses with primany outcome (o most clinkzally important outcome) 17.6% (6/34)
Meta-analyses with langes number of trials B.8% (334)
Meta-analyses with primary outoome with |arngest number of trials 11.8% (4/34)
Meta-analyses with primary outoome or outcome with langest number of trials 20.6% (7/34)
Meta-analyses with specific outcome (mortality, paind BAE% (3734)
Meta-analyses with mast homogensous group of intessentions 2.9% (1/34)
Randomly chose ane 29% (1/34)
Analyzed for different outcomes saparataly 5.0% (2734)
Mat ra parted 20.6% (7/34)
Liatistical approach
Meta-meta-analytic approach BB.B% (20/34)
Multivariable multilevel madel 17.6% (&/34)
Bayesian hierarchical model 11.8% (4/34)
Regression model prasanving clustaring 11.8% (4r34)
Type af auicomes
Binagy ouicomes 50.0% (17/34)
Continuous outosmes 26.5% (934}
Buath - analyzed separately B (334)
Bath - cambined together 14.7% (534)
Type of guicomes
Undesirable outonmes 6F6% (2334)
Desirable outoomes B.B% (3734)
Buth 240% (1/34)
Mot reported 20.6% (7734)
Approach to distinguishing betwean intervention and control groups
Included anly meta-analyses with placsba, no treatment or standard care as control grous 20.6% (7r34)
Follywed classification inoriginal sEtematic reviess 14. 7% (534)
Excluded meta-analysss if intervantion and control cannot be ascestained B.8% (334)
Followed descriptions in trial repasts 2.9% (1/34)
Others G.O% (234)
Mat reparted 47.1% (16/34)

Characteristics of meta-apidemiological studies besed an within-trial comparisons
Tapic area of triak

Any B5. 7% (6N

Oncology 14.3% (1)
Choice of outcome included in analysis

Primany autcome (or maa clinically important ouleome) T1LA% (5T

Specific outcome 14.3% (/7

Mot reported 14.3% (/)
Statietical appeoach

Random effects mets-analysis 100 (7Fn
Type of oulcomes

Binagy outcomes 2BE% (2T

Mezzurament scale autoomes 2B.6% (2T

Time-to-asent outonmes 2RE% (2T

Baoth binary and continwous outcomes - combined together 14.3% (1r7)

{Continued)
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Table 1. Continued

Type of autcames
Undesirable outcomes

Mot re ported
Characteristics assessed

Blinding of outcome asessos
Blinding of participant
Intention-to-trest analysk
Approach to distinguishing between infervention and control groups

Emcluwded if wnelaar
Mot e paorted

57.1% ()
42 9% (37

Tlawm (57
14.3% (17
14.3% (17

42.9% (3T
5T1% (4

regardless of the type of outcome (Table 2). Other three
compansons reported hittle or no impact of blinding of
health-care providers on effect estimates with very low cer-
tainty evidence (Table Z). Our overall inference is, then-
fore, that we remain very umcertain of the impact of
blinding of health-care providers on estmates of interven-
tion effects.

3.7 Rlinding of patients

Ten studies examined influence of blinding of patients,
nime  of  which were  based on between-
[14,17,27,29,30,35 38 42 44] and one within-trial COMmpar-
ison [49]. The within-trial companson provided moderate
certainty evidence of overmstimates of treatment effects
with unblinding of patients in trizls measuring patient-
reported  outcomes (ROR 036, 95% C1 0.28—0.48)
{Table 23, but not in trials when outcomes were measomed
by observers (very low certainty § { Table 2}, with moderate
credibility of the difference betwesn the two {(interaction
P 000001) {Appendix 10). Between-rial comparisons
provided only very low certainty evidence (Table 2).

Ovenll inference is that we have moderate certainty ev-
idence that failure to blind patients probably overestimates
reatment effeas for patientreported outcomes, while we
are wvery uncertain of its influmnce on other type of
OULCOTES .

3.8 Rlinding of data collectors

Ome study [14] of between-trial comparisons raised the
possibility that trials with unblinding of data collectors
may oversstimate effect; however, the certainty of evidence
is very low (Table 23 We, therefore, conclude we remain
very uncertnin of the influence of blinding of data
collectors,

3.9 Rlinding of owcome assessars

Sixteen studies (eleven were based on between-trial
comparsons  [14,16—1827,30,31384260]) and five on
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within-trial comparizsons [46,50—52 56]) assessed the influ-
ence of blinding of outcome assessors,

Within-irial compansons showed high certainty ewi-
dence of effect overestimation with unblinded outcome
assessment for subjective outcomes (Table 2) (Appendix
6 shows the defimtion of types of outcomes).

Betwesn-trial compansons provided only very low cer-
tainty evidence of the impact of blinding of outcome asses-
5075 on amy types of oucomes, objective omcomes and
subjective outcomes (Table 23 Subgroup analysis raised
the possibility that unblinded oulcome assessment overesti-
mated effects more for subjective oucomes than for objec-
tive oumcomes with moderate credibility { Appendix 10).

We conclude that we have high certainty evidence that
failure to blind outcome assessors oversstimates reatment
effects when omonme measums amre subjective. In other =it-
wations, the evidence 15 very unoertain.

3.1 Hlinding of data analysis

Ome swdy [27] of between-trial comparisons provided
only very low certainty evidence regarding blinding of data
analvsts (Table 2). Thus, we mmam very uncenain of the
effect of blinding of data analysts.

311 Double blinding

Seventeen studies hased on between-rial comparisons
assessed influence of double blinding (a5 reported by the
authoms ar blinding of o EToups)
[14,06—18,22 31 33 35 40 41,4548 53—55 57 58.60].
Seven studies comparng high vs. low risk of biag
[14,18 3 1,40,48,54.55,58)] suggested lack of donble blind-
ing probably leads to an effect overestimation for subjedive
outcomes with moderate certainty (ROR (.70, 95% Ol
053—0.89) (Table 2), and any outcomes with low certamnty
(ROR 0.89, 95% CI0.77—-1.04).

Twelve studies comparing hightunclear vs. low nsk of
bias [16—183 133,38 40,41,45,53 57,60] provided moder-
ate cenanty evidence of overestimates of effect with lack
of double blinding for any outcomes (ROR 0.93, 95% CI
(EE—0.5%9), objective ouwcomes (ROR 0.9, 95% CI
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0. 88—0.99), and subjective outcomes (ROR (.90, 95% 1
0. E3—0.96). Other comparisons provided only very low cer-
tainty evidence,

We conclude that we have modemte certainty evidence
that trials not meported as double blind are probably associ-
ated with overestimates of treatment effects, regardless of
the type of oulcomes.

312, Imbalance in coimterventions

One study [47] of between-<rial comparisons suggested
that trials with imbalanced or unclear cointerventions
may estimate a larger effect compared to mals with no or
balanced coimerventions (ROR 086, 95% CI 073099,
lowr certaimty ) (Table 2.

3.2, Compliance with interveniion

Two sudies [4760] of between-trial comparison pro-
vided only very low cenainty evidence regarding compli-
ance with imtervention { Table 2.

3.4, Missing owtcome data

Six  stmdies  bhased on between4rial comparsons
compared trials with a higher vs. trials with a lower propor-
ton of missing outcome data wsing different thresholds
[15,22,36040,42,55). Tnals with mom: than 5% of missing
outcome data may inderestimate effects companed to trials
with less than 5% of missing data (ROR 146, 95% Cl
1.16—1.85; low cerainty) (Table Z). Stdies using other
missing proportion thresholds provided only very low cer-
twmty evidence (Teble 21 Ten studies comparing trials
based on nsk of bias assessment for the missing outcome
data item [15,16,18,31,41,44,4557,59,60], provided only
very low certainty evidence (Table 2.

We conclude that we have low cemainty evidence that
missing outcome dats may leads to underestimates of
effects,

315 Zelective reporting

Five studies of between-trial comparisons asse ssed influ-
ence of selective mporting [31,44,57 549.60]. Although me-
sults sugpested that trials with selective reporting may
overestimate effects, the certanty of evidence is very low
(Table 2). Thus, the evidence for selective reponing is
unCertain.

2.16. Intention-to-treat analvsis

Four studies of between-trial compansons [15,20,26,42)
and one study of within-rial comparisons [34] examined
the impact of intenton-to-treat analysis on effect estimates.
The study of within-trial comparisons found [34], for trials
with significant difference between imtervention and contml
groups, per-protoco] analysis produced a larger effect est-
mate compared o intenton-to-reat or modified intention-
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to-treat analysis (in which patients were excluded if a
certain minimum dose of intervention was not received)
(ROR 093, 95% CI 090—098; high certainty) (Tablz 2).
However, for trials with no significant difference between
mtervention and contrml gmups, per-protocol analysis and
intention-to-treat o modified intention-to-treat analysis
produced similar effect estimates (ROR 0.9, 95% I
0.497—1.01; high certainty) {Tablz 2). Between-rial com-
parsons also sugpested different inferences.

Since comparisons with high cerainty evidence sug-
gested  different inferences, our overall inference iz we
remain very uncertain of the impact of intention-to-treat
analvsis on effect estimates,

317, Stopping early for benefit

Ome study of between-trial companzsons suggested trials
that stopped early for benefit probably repon larger effect
cstimates compared to trials without eady termination
(RRR 0.71, 95% 1 0.65—0.77, moderate certainty)
{Table 2) [43).

4. Discussion

Metp-epidemiological smdies provide modemte cer-
wminty evidence that inadequate random sequence penem-
ton or allocation concealment probably leads o modest
effect overestimation. They also provide modemte certainty
evidence that lack of patients blinding probably overest-
mates effects for patient-reported outcomes; we are, howey-
er, very uncertwin of its mfleence on other types of
oucomes. Stdies provide high cerainty evidence that un-
blinded outcome assessment overestimates effects for sub-
jective outcomes: we remain, however, very uncertain of its
impact on other outcomes. We remain very uncertain of the
impact of blinding of health-care providers, data collectors,
or data analvsts on cffect estimates,

Missing outcome data may lead to underestimates of ef-
fects, and trials with imbalanced or unclear comterventions
may overssimate treatment effects (both low cenamty).
One study provides moderate certainty evidence that trials
that stopped eardy for benefit probably overestimate effects,

We remain very uncertnin of the impact of baseline
imhalance, compliance, selective reporting and intention-
to-treat analysis on effect estimates,

Ome strength is we included only metz-epidemiological
studies that preserved the clustering of trials within meta-
analyses or the clustering of subsiudics within nals, snce
they are much more credible than stedies  without
clustering.

Similar to systematc reviews of health cars imterven-
tionz, statistical pooling enhances predsion of effea est-
mates, allows statistical sssessment of wanability in
effects, and simplifies imerpretation of mesults from
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Table 2. Impact of potential risk of bas elemens on effect estimates in random Fed tria ks

Humber of ME siudies [birection of bias
{between- or within-irial {ceriinty of  Owerall inference for
Comipa rison [L T Average bizs (95% C1) &iden oa ) the fem
Random seguence generation Oreeresdim ation
High vs. low risk of bias 7 {bebwean-trial) ROR 0.93 (0.75—1.16) Orwerestimation  (Moderate cenainty)
{very low=)
Highs'umc bear ws. low risk of bas 15 {betwee n-tdal) ROR 094 (090097 Orwerestimation
{Maoderate)
High ws. low/unc lear risk of bas 2 {betwean-triall ROR 091 (076109 Orwerestimation
Dery low™)
Unclear vs. low risk of bias 2 [betwesn-trial) ROR 089 (0B30497 Owerestimation
{Moderats)
Allocation conceal ment Orwenesd im 3t on
High ws. low rigk of bias 9 {bstwean-trial) ROR .95 (0.69—1 29) Little or no bigs  (Moderste cerntsiny)
(very low®)
Highy/ume bear wa. low risk of bias 16 {betwes n-tdal) ROR 082 (088047 Orerestimation
{Moderate)
High ws. low/unclear risk of bas 2 [betwean-trial ROR 082 (0.80-107 Oerestimation
ey low=)
Unclaar ws, low risk of bias 3 [bebwean-triall ROR 085 (0. 740 9E8) Owarasti miation
i Moderatey
Definitelyprabably wnoonees led v 1 {betwesan-trial) ROR 0BT (O.66-1.14) Ozt mation
definite lipro bably concealed (very low™")
Basmling imbalance Vary uncerain
Imbalance vs. balance 1 {between-trial ROR 0.78 (0.47-129) UOwerestimation
Tery kow?)
Imbalancefunclear «. balance 4 {babween-trialy ROR 0.93 (0.80-1.09) UOrwerestimation
very low™)
Imbalance v balanca'une lkar 1 {betwean-triall ROR 086 (0521 44) Owerestimation
ey bow™)
Blinding of health-care providers Wery uncertain
High ws. Ivw risk of bias 1 {betwesn-trial) Health-care provider decision Orwerestimation
autcomes: ROR 0.51 (0.24 (very low™")
—1.06}
Obeerver-reported outcomes: ROROwenestimation
0.7 (061-0.958) (vary kow™)
Patient-repasted outcomes: ROR  Overestimation
0.55 (0.12-2.62) (very low™")
Highyume bear wa. low risk of bas 3 (betwesan-trial) Any outcomes: ROR 098 (0.89 Litle o no blas
—1.08) (very bow™)
Definite ' probably unblinded vs. 1 {between-trial) Any outcomes: ROR 097 (0.80 Litlke o no blas
diefinite lyfprabably blinded -1.17) (very low®)
Health-care provider decision Little or no bias
autocomes: ROR 097 (077 (very low")
—1.18)
Blindad patient- o e nde- Litthe o mo bias
reported outcomes: ROR 096 (very kw™)
(0.64—1.45)
Definiey/prabably unblinded or unelear 1 (bebwesn-trial) Any autcomes: ROR 101 (0.86 Littke o na bias
ws. definitely/probably biinded —1.19) (Mery low™)
Health-care provider dacision Little or na bias
autcomes: ROR 1.03 (0.84 (very low™")
—-1.23)
Blindad patient- o obsendes- Litthe o mo bias
reported outcomes: ROR 103 ey kow®)
(067—1.54)
(Contnued)
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Table 2. Continusad

Humber of ME shudies [birection of biss
(betwean- or within-1rial (cerzinty of  Owerall inderence lor
Comparison Comparisons) Mverage biss (95% CI) ewidenca ) the ilem
Blinding af patients Any outcomes:
High vs. low risk of blas 1 {betwesn-trial) Patient-rapasted autcomes: ROR Owanestimatian Viry unc enain
0.458 (0.12—1.92) (Very low™=)  Fatient-reported
Oihsenver-reparted auieomes: ROROvensst] mation ;:mm".
0.76 (0.61-0.93) Wery low'y "“"‘I ur:rtﬂ
Hightunc lear vs. low risk of bias T {betwesn-trialy Any cutcomes: ROR 0.92 (0.80 Owerestimation  mpcerver repoted
-107 (Very low") or objective
Patient-reposted outcomes: ROR  Owenesti mation CuitCOmes:
0.86 (0.14-5.38) (Very low™) Very unc ertain
Objective aucomes: ROR 0.8F  Owenestimation
0.43-1.77) {Vary low™)
Deefiini e/ pan bably unblindad vs. 1 {betwesn-trial) Any outcomes ROR 1.04 (0,79 Little o no blas
definita yfprobably blinded —-137 {Wery low™)
Patient-repaded outcomes: ROR  Undarestimation
1.10 (0.72-1.649) {Veary low™"
Blinded o bearver-raparted Little o no bizs
outcomes: ROR 1.00 (0.70 {Wery low™)
—1.44)
Deefini e ly/pobably unblinded or inclear 1 {betwesn-trial) Any outcomes ROR 094 (074 Owvenesti mation
wa. definitel W probably blinded —1.19) {Wery low™)
Patient-repoded outcomes: ROR  Owenestimation
0491 (061-1.35) {Very low™")
Blinded o bearver-raparted Linedesre st mia tan
outcomes: ROR 1.07 (0.74 {Wary bow™"
—1.56)
High v=. low risk of bias [in adequataly 1 within 12 trials) Patient-reposted outcomes: ROR  Owenst] mati on
concea led triaks) 0.36 (0 28—-0.48F {Modemte”)
1 {within 1 trial) Blinded obsenver-repoarted Little or mo bias
outcomes: ROR 096 [0.67 {Very low™")
—1.39¢
Blinding of data collectors Wery unc enain
High ws. low risk of blas 1 {betwesn-trial) Any outcomes ROR 081 (0.58 Owerestimation
—1.13) (Wery bow™")
Blinding of outoome asessons Any outcomes:
High ve. low rigk of bias 3 {etwss n-trialy Any outcomes ROR 100 (0,56 Little or no bizs  VENy Uncensin
-1.79) (Very low")  Objective
Objective ouiomes: ROR 0.82  Overestimation .H_";':;":'"EI :
0.63-1.07¢ {Very low™") Subjective
Subjective outcomes: ROR 007 Owerestimation OPCOmeS:
0.02-0.33¢ {Very low™) Orverestim ation
Highfune lear ws. low risk of bas 9 {betwesn-trial) Any outcomes ROR 097 (0.89 Little or no blas  (High cenainty)
—1.06) {Very low™)
Objective autcomes: ROR 093  Owenessti mation
0.73—1.19) {Wary low™)
Subjective outcomes: ROR 091 Owvenssti mation
0.64—1.249) {Wary low™)
High w=. lowune lear risk of bias 1 {b=tween-trial) Any outcomes ROR 124 (0.64 Underestimation
—2A48) (Very low™)
Dresfini ey pen bably. unblinded wvs. 1 {betwesn-trial) Subjective obsener reported Little o mo bias
definiteyiprobalbly biinded outcomes: ROR 1.01 {0.85 {Very low™)
—1 20)
Deefiind i hy/poo bably unblinded or unclear 1 {between-trial) Any outcomes ROR 101 (0.89 Litle or no blas
we. diefini tel yprabably blindad —1.14) (Wary bow™)
Objective aucomes: ROR 0.94  Owvenesti mation
{Continued)

47



Ph.D.

12

Table 2. Cantinuad

¥ Wang eral / foumal of Clinical Epidemiolagy 165 (2004) 111211

Thesis Ying Wang McMaster University Health Research Methodology

Number of ME studies
(betae en- o with in-Lrial

Direction of hias
(certainy of  Owerall interence for

Comparison COmp arisons) Mwersge biss (25% CI) ewidence ) the ilem
(0.61-1.26) (very low™=")
Subjective observer reported Little or mo blas
outosmes: ROR 1.04 (0.89 ey low™}
—1.23)
High v=. low risk of bias (binagy outcomes)? (within 23 trials) Subjective outcomes: RO 069 Owerestimation
(0.51-0.93) {High}
1 {within 17 trials) Clearly subjective outcomes: ROROvenestimation
0.55 (0.32-0.95) {Moderate™)
1 [within 5 triak) Maderately subjective outcomeas: Owensstimation
ROR 0.93 (0.56—1.54) (very low™"}
High w=. low risk of blas (messwrement 1 (within 16 trials) Subjective outcomes: RO 066 Owerestimation
arala autoomes) (0. AB-0.90) [ Miodarate™)
1 {within 13 trials) Clearly subjective outcomes: ROROvenestimation
0.5 (0.40-0.86) {Moderata™)
1 [within 3 triak) Maderately subjective outeomeas: Owensstimation
ROR 0.93 (0.56—1.57) (very low™="}
High v=. low risk of blas (time-to-event 2 (within 31 trials) Any outcomes: RHR 0.97 (061 Little o no bias
outcomes) —1.56) {very low)
1 {within 11 trials) Clearly subjective outcomes R HR Ovenesti mation
0.88 (069-1.12) [vary low™")
Blinding of data analysts Wery uncerain
Highfunclear wvs. low risk of bias 1 {betwesn-trial) ROR 093 (0.61-1.39) Oreerectimation
(very low™")
Duyistsle bl machi g Any outcomes:
High vs. low risk of blas 7 {betwesn-trial) Any outcomes: ROR 089 (0.77 Overestimation  Overestimation
~1.04) (Low?) mﬂx certainty)
Objective outcomes: ROR 0,93 Oversstimation - =
{ﬂﬁﬂ.—].ﬂﬁ} l“!l]'.l'.'ﬂ':j} o -
Subjective outcomes: ROR 0.70 Overestimation  mpderate certainty)
(0.53-0.89) {Moderate) Subjective
High/unclear ws. low risk of bias 12 {betwes n-tial § Any outoomes: ROR 093 (088  Owerestimation Cuton s
—0.99) [ Maodesata) (Dreerest im ation
Objective oucomes: ROR 094  Overestimation  (Moderate certainty)
(0BE—0.99) {Moderats)
Subjective outcomes: RO 090 Overestimation
(083-0.96) {Maderate)
High ws. lowfunc lear risk of bias 2 {betwesn-trial) Any outcomes: ROR 1.06 (063  Underestimation
—1.78) (very ow™")
Unclear vs. low risk of bias 1 [batwean-trial) Any auteomes: ROR 090 (069 Owenestimation
—1.15} {very low™)
Objective outcomes: ROR 1.11  Underestimstion
(0.73-1.70) ey low™""
Sublctive outcomes: ROR OLT5 Owerestimation
0.51-1.09) (very low™")
Deefind i lyfpro bably wnblinded ws. 1 {betwean-trial) Objective oubcomes: ROR 1.12  Underegimation
definite yiprabably blinded (0.93-1.33) {vary low™>")
Imbalance in colntenventions IOrwerersdim 2t on
Imbalancainclear . balance 1 {batween-trial) ROR 086 (0.73-0.99) Overestimation LW cemalmy)
{Low™)
Compliance with intervention Wery uncerain
Unaccepia blefunclear noncompliance ws, 2 (betwean-trial) ROR 100 {0.65—1.54) Litthe or no bias
nafascceptable noncompliance ey boa™")
[Contnued)
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Humber of ME studies Direction of bias
(between- or within-irial {certainty of  Owerall inference lor
Comipea ris.on COmp Arisone) Hversge bizs (95% Gy evidenca”) the ilem
Missing outcome data Linde re stimation
Missing vs. no missing 2 {betwes n-trial) ROR 092 (0.66—1 28) (wersstimation  [LOW censimy)
[Viery low™)
Mizzing =5% v <% 1 (betwesn-trial) ROR146({1.16—1 85} Underestimation
{ Lova")
Mizzing >10% va < 10% 2 (batwea n-trial) ROR 1.14 (0.68-1 90) Underastimation
{(Very low™)
Missing =15% wa < 15% 1 (betwesn-trial) ROR 1.16 (1.00-1.34) Undesastimation
{Vary low™')
Mizsing =20% va <20% 2 (betwesn-trial) ROR 1.16 {0.40-3 38) Unsdesrestimation
[Very low™")
Mizsing >=25% va <25% 1 {bebwesn-trial) ROR 1.09(0.90-1.34) Unsderestimation
[Very low™")
Mizzing =30% va < 30% 1 (betwesn-trial) ROR 108 [(0.83-1.39) Underestimatiaon
[Vary low™")
Miszing =35% wa < 35% 1 (betwesn-trial) ROR1.11 (0.68-1.8:2) Undesastimation
[Very kow™")
Mizsing =40% va <40% 1 {betwesn-trial) ROR 091 10.50-1 66) Oweresti matian
[Vary low™)
Per 1% point increase in missing 1 {betwesn-trial) ROR 1.0210.84-1.12) Little o o bias
(Very low™")
High ws. Iow risk of bias 3 (botwesn-trial) ROR 064 (0.04-11.28) Oeresti miati on
{Very low")
High/une lear v, low risk of bias 9 | betwes n-triald ROR 099 (0.90-1.10p Little o no bias
[Viery low™)
High ws. |owfunclear risk of bias 2 (betwes n-trial) ROR 102090115 Little or no bias
[Very kw=)
Selective raporting Very unceriain
High vs. low risk of bias 2 (betwean-trial) ROR 082 (0.19-3.56) Oreeresti mat on
{Very low}
Highyunc bear vs. low risk of bias A {betwesn-triall ROR 083 (0.55-123) Owerestimation
(Very low™)
High w=. |owfunclear risk of bias 1 (betwesan-trial) ROROB5{0.71-1.04) Oweresti mati on
(Very low™")
Intention-to-treat analysis Very uncenain
Mat ITT ws. ITT 1 (betwesan-trial) ROR 080 (0.60-044) Oweresti miati an
{Miodemte)
Mot ITT/unclkear ws. ITT 3 (bebwesn-trial) ROR 1.05 (0.85—1.31) Little or no blas
{Very low")
Mot ITT ws. ITT unclear 1 {be=bwesn-trial) ROR 090 (0. 78-1.02) Owerestimation
| Lowad ™)
Mot ITT ws. unclear 1 {bebwesn-trial) ROR D92 (0. 70-123) Owerestimatian
[Very low™)
PPws ITT 1 (within 133 triaks) ROR QAT (0951 00y Little or no bias
{Modemte™)
PP w=. mITT 1 {within 24 trials) ROR 099 (0.95-1.03) Little or no blas
{Mindemte™)
PP s ITTEmITT 1 {within 157 triak) ROR 098 (0.96—1 000 Little or no blas
{High)
PPws. MTAmITT {posithes trials: significant] (within 52 trials) ROR 0.93 (0,900 98) Oweresti matian
diffesemte bahsaan intensembion and {High}
oantml)
| Contnued)
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Table 2. Continued

¥ Wang et al / Joumal of Clinical Epidemislogy 165 (2004) 111217

Number of ME studies
(between- or within-1rial

Direction of bias
{cerziny of  Owerall inference far

(Comparison comparisons) Awerage bias (95% CI) evidence ) the item
PP wa. ITT/mITT (negative tdals: no 1 (within 105 trialk) ROR 099 (0.97-1.01) Little or no blas
significant difference bebwean {High)
intervention and contral)
Early termination (Oreeress i &t on
Stop early for benefit vs. nat 1 {betwesn-trial) RRR 0.71{0.65—-0.77) Overestimation  (Moderste
{Maderate) certainty

Abtrevistions: ME, meta-epldemiological studies; ROR, ratio of odds ratios Cl, confidence intersal; ITT, intention-to-trest analysis; PP, per-

protaen ] analysis: miTT, madified inention-to-trest analysis.

Bold indicates the averall inference for each potential risk of bias elements. Ialics are wad o distinguish different types of oubcomes.
* Studies basing an betwesn-trial comparisans started from moderate certainty; studies basing on with-trial comparisons started from high

certainty.
® Rated down twice for imprecision.
® Rated down three levels for imprec slon.
® Rated down once for indirectness (e, 10—20 compadsons).
-

Rated down twice for indirectness {i.2., less than 10 comparisons).
" Rated down because the result was inconsistent with hypothesized direction [risk of bias leads to affect overestimation).
B Subgroup analyss suggested modesate credibility subgroup effect.

" Rated down once for impeec sion,

multiple studies. Thus, our conduct of meta-analysis of ne-
sults represents 4 major strength,

We developed a carefully thought-out, detailed analysis
plan. We separately conducted analyses for stodies based
on between- and within-inal companisons. To ublize as
much data as possible, we sepamtely conducted malyses
for different comparisons. To reduce confounding, we
selected adjusted results in preference of unadjusted, and
developed explicit, detsiled rules for selection of results
into anal yses {Appendix 4).

We are the fimt to differentisle meta-epidemiological
stndies using within- and between-tnal comparisons, a
crucial issue in determining aedibility of subgroup effeas
based om risk of bias.

We are the first to assess the certainty of evidence from
meta-epidemiological studies. Our approach applies well-
established prnciples of GRADE [19] and ICEMAN [4].

This systematic survey has limitations., Overlap of meta-
anilyses or tials acmss meta-epidemiological snidies leads
to possible double counting in our survey, which may influ-
ence our results, possibly by resulting in narmower Cls than
would otherwize be the case. We did not quantify the
extent of overlap in this survey: however, the BEANDO
project, which combined data from seven meta-epidemio-
logical stdies, identified that 21% meta-analyses (16% tri-
als) wene included in more than one meta-epidemiological
study [40].

Conducting separate analyses for different compansons
avoids possibly inappropriate pooling, the decision comes
at the expense of a possible loss of predsion. However,
our appmach to making overall inference has taken into ac-
count the situation in which all comparisons reported -
sults supporting the same inference, in which we mted

50

certainty for overall inference on the basis of the highest
CETLINY COMmpATison.

A fundamental limitation of all meta-epidemiological
studics is that they do not address whether particular meth-
odological imitations case bias, but rather whether they
consistently cause bias in the same direction. Were it the
case that a paricular limitation resulted in overestimates
of effects approximately half the time and underestimates
the other half, a mets-epidemiological smdy would
conclude hittle or no bias. The conclusions of meta-cpide-
minlogical studies are always limited in this regand.

Another limitation is that the approach we used for as-
sessing cenainty of evidence is not developed specifically
or vilidaed for meta-epidemiological smdies, but rather
it wis an adaptation of existing approaches which are
developed for other contexts.

Studying heterogeneity of treatment effect estimates is
one approach to address the above-described limitation of
examining avemge biases. Such hetemgeneity would
emanate from biases vacillating from effect overestimation
to underestimation. However, most meta-epidemiological
studies have not stadied heterogeneity.

The definition of double blinding and intention-to-treat
analysis differs in meta-epidemiological studies. Although
the term double-blinding is very widely used, the varying
definitions limit the value of this comparison. For missing
outcome data, the compansons used arbitrary missing pro-
portion thresholds, and no mets-epidemiol ogical study
distinguished differential vs. nondifferential missing data.
Another limitation is we did not register this systematic sur-
vew in advance,

Four previous surveys of meta-cpidemiological studics
have investigated impact of risk of biss elements
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[10—13]. Our results are consistent with them in that all
concluded evidence supports overestimation as a result of
madequate mndom sequence  generation or  allocation
conceslment. Our msults am: also similar to the one survey
that genemated a pooled estimate [11] in the conclusion of
possible effect overestimation with lack of or unclear blind-
ing of patients or outcome assessor for subjective out-
comes. Our results, however, also sugpested possible
effect ovemstimation in trials with imbalanced cointerven-
tions and trials stopped early for benefit, and possible effect
undemzstimation in trials with missing outcome data. Mome-
over, we provided an explicit rating of certmnty of
infemnces.

Evidence from meta-cpidemiological studies has estab-
lizhed the likely average impact of random sequence pener
ation and allocation concealment in reducing biss. Blinding
of patients 15 cleardy mmportant for patient-reported out-
comes and blinding of outcome assessors is crucial for sub-
Jective outcomes . Impact of blinding of patients or outcome
assessom on other outcomes, and impact of blinding of
other grmups (health-care providers, data collectors, data
analysts), remain uncertain. Trals that stopped eady for
benefit, and tmals with imbalanced cointerventions likely
exaggenle treatment effects. Missing outcome data may
lead to effect undemstimation. Impact of baseline imbal-
ance, compliance, selective reporting, and  intention-to-
treat analysis remains ueertain.

Our rezults have clear and important implications for the
conduct and interpretation of clinical trals. All trials can
and should appropnately generate random sequence and
ensurz concealment thmugh centml mndomization wher-
ever possible and mumbered, sealed envelopes when impos-
zible. When outcomes are subjective, investigators should
ensumre wherever possible patients and outcome assessors
are blinded, and acknowledge in their study limitations that
overestimation of effects iz likely, Trialists should docu-
ment cointervention, and ackmowledge the likelihood of
bias if coimerventions are mot halanced. Trials should not
stop for benefit until a large number of events, ideally more
than 500, have accroed [43].

Our empirical evidence, together with theoretical con-
siderations, trial reporting practice, and the ease with which
reviewers can make the required judgements, can inform
the choice of items for risk of bias instruments.
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n PRISMA 2020 Checklist

Section and

Topic Checklist item
TITLE
Title 1 [ Identify the report as a systematic review. P1
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. P34
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. P5-6
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. P&
METHODS
Eligibility critenia Specify the inclusion and exclusion cnteria for the review and how studies were grouped for the syntheses. P7-9
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the | P7
sources date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. P7,
appendix 1
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | P7
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked P9-10
process independently, any processes for abtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each P9-10
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any P9-10
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | NA
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. P10
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and P10-11
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data P10-11
CONVErsions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. P10-11
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the P10-11
model(s), method|s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). P11-12
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. NA
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). NA
assassment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. P12-14
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n PRISMA 2020 Checklist

Section and Ao r
Topic Checklist item
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | P14, Figure
the review, ideally using a flow diagram. 1
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. P14
Study 17 | Cite each included study and present its characteristics. P15,
characteristics Appendix 5
Risk of bias in 18 | Present assessments of risk of bias for each included study. NA
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision P15-20
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.

Results of 20a | For each synthesis, briefly summanise the characteristics and risk of bias among confributing studies. P15-20
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. P15-20
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.

20c | Present results of all investigations of possible causes of heterogeneity among study results. P15-20
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. P15-20
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. NA
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. P15-20,
evidence Table 2
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. P21
23b | Discuss any limitations of the evidence included in the review. P23-24
23c | Discuss any limitations of the review processes used. P23-24
23d | Discuss implications of the results for practice, policy, and future research. P25-26
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. P24
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. NA
24c | Describe and explain any amendments to information provided at registration or in the protocol. NA
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. P36
Competing 26 | Declare any competing interests of review authors. P36
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included P36
data, code and studies; data used for all analyses; analytic code; any other materials used in the review.
other materials

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021:372:n71. doi:
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Empirical Evidence of Potential Risk of Bias Issues in Randomized Trials: Protocol

for a Systematic Survey of Meta-Epidemiological Studies

1. Introduction

Researchers generally agree that randomized controlled trials [RCTs) represent the
best study design for assessing effects of health care interventions [1]. Nevertheless,
flaws in design and execution of RCTs may lead to overestimation or underestimation

of the treatment effects; that is, biased [2].

Empirical evidence of how risk of bias influences effect estimates in RCTs comes
primarily from meta-epidemiological studies [3]. Meta-epidemioclogical studies
typically collect large numbers of meta-analyses of RCTs and, within meta-analyses,
compare effect estimates between trials with and without a methodological safeguard
against risk of bias [4,5]. Another type of meta-epidemiclogical study collects a large
number of BCTs, and within trials, compares effect estimates between sub-studies
without the characteristic and sub-studies with the characteristic [&]. The latter type
using within-trial comparisons provides more credible evidence than the former type
using between-trial comparisons. An important concern with between-trial
comparisons is study-level confounding: an association cbserved between a risk of

bias issue and effect estimate may be confounded by other differences between trials

[71.

Meta-epidemiological studies can be collected and pooled together in a systematic
survey which, if conducted optimally, could provide best available empirical evidence
regarding risk of bias. Investigators have conducted three systematic surveys of meta-
epidemiclogical studies: one published in 2014 [8] and two in 2016 [3,9], two of which
did not pool results from meta-epidemioclogical studies [8,9]. The study that generated
a pooled estimate from meta-epidemiological studies selected the comparison
high/unclear versus low risk of bias ahead of other comparisons (e.g., high versus low

risk of bias), and thus failed to utilize all the existing evidence; it also failed to
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differentiate  within-trial studies and between-trial studies comparisons [3].
Furthermore, several new meta-epidemiclogical studies have been published inrecent
years [10-14]. Thus, our aim is to update the systematic survey of meta-

epidemiclogical studies related to potential risk of bias issues in RCTs.

2. Methods

2.1. Data sources and searches

We will review the meta-epidemiclogical studies included in the 3 existing surveys
[3,8,9] and assess their eligibility, and in addition, conduct an electronic literature
search of Medline, Embase, Web of Science, and the Cochrane Database of Systematic
Reviews from 2015 until the present (the two latest existing systematic surveys
searched up to 2015). Our study team will review the reference lists of all eligible meta-

epidemiclogical studies to identify other potential eligible studies.

2.2, Inclusion criteria
Two reviewers will independently screen abstracts followed by full texts in Covidence.

They will resolve disagreement by consensus or invalving a third reviewer.

We will include meta-epidemiological studies investigating the influence of potential
risk of bias issues on effect estimates in RCTs of any health care topic. Meta-
epidemiclogical studies can be based on a collection of systematic reviews and meta-
analyses of RCTs [i.e., between-trial comparisons), or based on a collection of RCTs (i.e,
within-trial comparisons). We will include only meta-epidemiclogical studies that
preserved the clustering of RCTs within meta-analyses (for between-trial comparisons)
or the clustering of sub-studies within trials [for within-trial comparisons). For meta-
epidemiclogical studies preserving the clustering of RCTs within meta-analyses, the
comparisons are only made between RCTs within meta-analyses which hawve
same,similar population, comparison and outcome. For meta-epidemiclogical studies
preserving the clustering of sub-studies within trials, the comparisons are only made

between sub-studies within trials which have same population, comparison and
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OutCome.

Eligible meta-epidemiological studies should analyze the influence of risk of bias issues
guantitatively as a difference in effect estimates and combine across the collection to
obtain a single result. Most commeonly used effect measures (i.e., difference in effect
estimates or average bias) include:

* Ratio of odds ratios (ROR) = ORmatnossiogicaily interice /' ORsuperior

* Ratio of hazard ratios (RHR) = HRmethooowgicany interior | HRzuperior

= Ratio of risk ratios (RRR) = RRmethcasiogicaiyinserior | RRzuperior

= Difference in standardized mean differences (d3MD) = SMDmetnocaiogicany inferior =

SM D:uperi-:\r

We collected potential risk of bias issues from three resources: items of existing RCT
risk of bias instruments (a systematic survey), items regarded as "other bias" in
systematic reviews [15], and comments on Cochrane risk of bias tool 1.0 [16]. Through
a survey of experts, we classified the items into three categories: items that the
majority thought are addressing risk of bias (category 1); items that the majority
thought are not addressing risk of bias (category 2); items with substantial

disagreement regarding whether they are addressing risk of bias (category 3).

ltems in category 1 and category 3 are the potentizal risk of bias issues on which we will
focus in this systematic survey:

+ Random sequence generation (category 1)

* Allocation concealment (category 1)

* Baseline imbalance (category 3)

+  Blinding of health care providers {category 1)

*  Blinding of participants (category 1)

*  Blinding of data collectors (category 1)

#  Blinding of outcome assessors (category 1)
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Blinding of data analysts (category 1)

Double blinding (including some typically unspecified combination of the blinding
categories above) (category 1)

Imbalance in co-interventions (category 3)

Failure in implementing the intervention as intended or non-adherence to the
assigned intervention [category 3)

Outcome measurement differs between groups (category 1)

Follow-up time differs between groups (category 1)

Missing outcome data (category 1)

Selective outcome reporting (category 1 and 3)

Imtention-to-treat analysis (category 1 and 3)

Early termination: stop early for benefit, stop early for harm, stop early for futility)

(category 3)

Exclusion criteria

We will exclude:

Single systematic reviews and meta-analyses that presented meta-regression,
subgroup or sensitivity analyses based on risk of bias issues;
Meta-epidemiclogical studies that did not preserve the clustering of RCTs within
meta-analyses or the clustering of sub-studies within trials (e_g., we excluded the
studies that collected a large number of RCTs and compared effect estimates
between trials with a characteristic and trials without a characteristic. These
studies provide much less credible results because of the substantial difference
between trials, compared with studies preserving clustering);
Meta-epidemiclogical studies examining only the association between quality or
risk of bias scores or overall risk of bias and effect estimates;
Meta-epidemiclogical studies examining association between non-risk of bias
characteristics and effect estimates;

Meta-epidemiclogical studies comparing effect estimates between RCTs and

observational studies;
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+ Meta-epidemiclogical studies addressing non-health care topics (e.g. animal
experimental studies);

+  Protocols or conference abstracts.

2.4, Dato extraction
Paired reviewers will independently extract data using a standardized, pre-designed
data extraction form. They will resolve disagreement by consensus or by involving a

third reviewer.

We will extract the following information from each meta-epidemiological study:

* RBased on meta-analyses (between-trial comparisons) or trials (within-trial
comparisons)

&  MNumber of included systematic reviews, meta-analyses, trials, and participants

» |dentification of systematic reviews/trials: source (database and year), eligibility
criteria, topic area, sampling frame

* Choice of meta-analyses within systematic reviews (a systematic review may
include several meta-analyses with different interventions or outcomes, how
authars chose including which meta-analysis in their analysis)

*  Statistical approach/model ([common models that preserve clustering include:
meta-meta-analytic approach (ie. two-step approach) [4], multivariable
multilewel model [17], Bayesian hierarchical model [18], linear or logistic
regression model preserving clustering [19], label-invariant model [20])

* Fpcusing on only undesirable cutcomes (e.g. death), desirable ocutcomes [e_g.
survival), or both

s  Approach to distinguishing between intervention and control groups

+  Approach to dealing with overlap of RCTs across meta-analyses

+ Risk of bias issues and assessment: risk of bias instrument used, source [assess
themselves, or use assessment from existing systematic reviews)

» Type of comparison (e.g., highfunclear versus low risk of bias, high versus low,

unclear versus low, high wversus low/unclear, definitely/probably no wversus
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definitely/probably yes, etc.) and definition of each category
* Type of outcome, control, intervention
»  Adjustment or no adjustment for other risk of bias issues or confounders
» Difference in effect estimates (i.e., average bias): ROR, RHR, RRR, or d5MD, and

45% confidence or credible interval

2.5, Data synthesis and analysis

We will analyze our data such that a ROR/RHR/RRR <1 or dSMD <0 indicates
methodological inferior trials yielded a larger effect estimate (more beneficial or less
harmful effect of the experimental intervention) compared to methodological superior
trials. For meta-epidemiological studies that present effects in the opposite direction
(the original study compared methodological superior trials versus inferior trials, or
the original study focused on desirable outcomes), we will recalculate the effect

measures: inverse of the reported ROR/RHR/RRR, or 1 - reparted dSMD.

To symthesize the difference in effect estimates (i.e., average bias) for binary and
continuous outcomes together, we will convert dSMDs to log{RORs) by multiplying by
mv3 = 1.814 [21]. We will combine the RORs from different meta-epidemiological
studies using the DerSimonian and Laird with Hartung-Knapp adjustment random-
effects model [22]. To assess inconsistency, we will inspect forest plots and calculate
the I? statistic. We will conduct analyses for meta-epidemiclogical studies based on a
collection of meta-analyses and meta-epidemiological studies based on a collection of

RCTs separately.

Meta-epidemiclogical studies may report different comparisons based on how they
dealt with trials with unclear risk of bias or unclear reporting: high versus low risk of
bias, high/unclear versus low, high versus low/unclear, etc. We will conduct analyses
for different comparisons separately. We will use the following rules for the primary

analyses:
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Type of outcome

If a study reported results separately for objective, subjective outcome and
combined both (comprehensive), we will include the comprehensive outcome;

If a study reported results separately for objective and subjective outcomes, or for
binary and continuous outcomes, but did mot report results combining thess
subcategories, and the two types of outcome came from different systematic
reviews (i.e., one systematic review only contributed once), we will include them
as separate studies; if the two types of outcome came from different meta-
analyses within the same systematic reviews (i.e_, lack of independence), we will
include the one with largest number of trials;

We will include studies that did not specify the type of outcome;

We will include studies that reported only objective or subjective outcome.

Type of control

If a study reported results separately for active, inactive control and combined
both [comprehensive), we will include the comprehensive control;

If a study reported results separately for active and inactive controls, but did not
report results combining both, and the two types of control came from different
systematic reviews, we will include them as separate studies; if the two types of
control came from different meta-analyses within the same systematic reviews,
we will include the one with largest number of trials;

We will include studies that did not specify the type of control;

We will include studies that reperted only active or inactive control.

Type of intervention

If a study reported results separately for pharmacelogical, non-pharmacological
intervention and combined both (comprehensive), we will include the
comprehensive intervention;

If a study reported results separately for pharmaceological and non-
pharmacological interventions, but did not report results combining both, and the
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two types of intervention came from different systematic reviews, we will include
them as separate studies; if the two types of intervention came from different
meta-analyses within the same systematic review, we will include the one with
largest number of trials;

We will include studies that did not specify the type of intervention;

We will include studies that reported only pharmacological or non-

pharmaceological intervention.

4) Adjusted for other risk of bias issues [consider this rule only after considering the

prior three)

If a study reported both adjusted and unadjusted results, we will include the

adjusted results;

If a study reported results adjusted for more risk of bias issues and results adjusted

for less risk of bias issues, we will include the results adjusted for more;

We will include studies that reported only unadjusted result;

If a study, rather tham adjusting for multiple issues simultaneously in a

multivariable analysis, reported results adjusted for a number of issues separately,

we will use the rules that follow to choose the analysis (another file provides more
details):

- For studies examining the effect of blinding on effect estimates of RCTs, we
will choose the result adjusting for allocation concealment in preference to
results adjusting for other issues;

- [For studies examining the effect of allocation concealment, we will choose the
result adjusting for blinding of patients in preference to results adjusting for
other issues;

- For studies examining the effect of missing outcome data, we will choose the

result adjusting for blinding in preference to results adjusting for other issues.

We will conduct the following subgroup analyses: objective versus subjective outcome,

active versus inactive control, and adjusted versus unadjustad result. If applicable, we
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will separately conduct both within-study comparisons (e.g., if a meta-epidemiological
study reported results for both objective and subjective outcome, we can compare
them within the study) and between-study comparisons subgroup analyses [7]. We
will use Instrument to assess the Credibility of Effect Modification Analyses [ICEMAN)

1o assess the credibility of subgroup effect [7].

For blinding issues [blinding of health care providers, blinding of participants, blinding
of data collectors, blinding of outcome assessors, blinding of data analysts, double
blinding), meta-epidemiological studies may compare trials based on risk of bias
judgement (e.g., high versus low risk of bias), or compare trials based on what
happened, i.e., whether blinding has been implemented or not (unblinded versus
blinded). We will first conduct subgroup analyses. If the results suggest no difference
between subgroups or the credibility of subgroup effect is low or very low, we will
combine them together. In that case, if a study reported both, we will include the

comparison based on whether blinding has been implemented or not.

For missing outcome data, some meta-epidemioclogical studies may compare trials
based om the proportion of missing (e.g., =20% versus <20%). We will conduct
subgroup analysis first. If the results suggest no difference between subgroups or the
credibility of subgroup effect is low or very low, we will combine them together;

otherwise, we will report them separately.

For intention-to-treat analysis, meta-epidemiological studies may compare trials
based on the analytic approach, e.g., per-protocol analysis versus intention-to-treat,
deviation from intention-to-treat versus intention-to-treat, deviation from intention-
to-treat/unclear versus intention-to-treat, etc. We will conduct subgroup analysis first.
If the results suggest no difference between subgroups or the credibility of subgroup
effect is low or very low, we will combine them together; otherwise, we will report
them separately.
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Appendix 3 Search strategy

MEDLIMNE Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily and Cwid MEDLIME(R) 1246 to Present
Search Strategy:

meta-epidemiolog* ti,ab.

metaepidemiolog® ti,ab.

1or2(321)

((comparison® or impact® or influence®) and (intervention effect® or treatment effect® or
"study characteristics™ or conclusion®))_ti.

([investigat®* and hias)._ti.

arf1-5

(meta-meta-anals or meta-reviews or meta-epidemiologich or metaepidemiologics).ti,ab.
Gor7

limit 8 to yr="2015-2023"

E =T TUR L% ]

w0l o=l moun

EMBASE (OVID)
Search Strategy:

meta-epidemiolog® ti,ab.

metaepidemiolog® ti,ab.

lor2

[([comparison* or impact® or influence®) and (intervention effect® or treatment effect* or
"study characteristics™ or conclusion®)).ti.

linvestigat® and bias).ti.

arf1-5

(meta-meta-anals or meta-reviews or meta-epidemiologich or metaepidemiologics).ti,ab.
bor7

limit & to yr="2015 -Current"

B W d ek

W0l o= MmN

Web of Science

4 #1 OR 82 OR 83

3 All={meta-meta-anals or meta-reviews or meta-epidemiclogics or metaepidemiologics)
2 All={metaepidemiolog®)

1 meta-epidemiolog® (All Fields)

Cochrane Library
1D Search Hits
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(meta-epidemiol®*):ti.ab, kw (Word variations have been searched)
(metaepidemiol®):ti,ab,kw (Word variations have been searched)
(meta-meta-anal®*):ti,ab, kw (Word variations have been ssarched)
(meta-review™®)ti,ab kw (Word variations have been searched)
#lor# or#3 or#4
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Appendix 4 Rules for selection of results into primary analyses

1)

2)

3)

Type of outcome

If a study reported results separately for objective, subjective outcome and combined both
{comprehensive), we included the comprehensive outcome;

If @ study reported results separately for objective and subjective outcomes, or for binary
and continuous outcomes, but did not report results combining these subcategories, and
the two types of outcome came from different systematic reviews (i.e., one systematic
review only contributed once), we included them as separate studies; if the two types of
outcome came from different meta-analyses within the same systematic reviews [i.e,, lack
of independence), we included the one with largest number of trials;

We included studies that did not specify the type of outcome;

We included studies that reported only objective or subjective outcome.

Type of control

If a study reported resulis separately for active, inactive control and combined both
{comprehensive), we included the comprehensive control;

If @ study reported results separately for active and inactive controls, but did not report
results combining both, and the two types of control came from different systematic
reviews, we included them as separate studies; if the two types of control came from
different meta-analyses within the same systematic reviews, we included the one with
largest number of trials;

We included studies that did not specify the type of contral;

We included studies that reported only active or inactive control.

Type of intervention

If a study reported results separately for pharmacological, non-pharmacological
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intervention and combined both (comprehensive], we included the comprehensive
intervention;

¢ |[f a study reported results separately for pharmacological and non-pharmacological
interventions, but did not report results combining both, and the two types of intervention
came from different systematic reviews, we included them as separate studies; if the two
types of intervention came from different meta-analyses within the same systemnatic
review, we included the one with largest number of trials;

# 'We included studies that did not specify the type of intervention;

# We included studies that reported only pharmacological or non-pharmacological

intervention.

4] Adjusted for other risk of bias elements {consider this rule only after considering the

prior three rules)

¢ [f a study reported both adjusted and unadjusted results, we included the adjusted results;

¢ If a study reported results adjusted for more risk of bias elements and results adjusted for
less risk of bias elements, we included the results adjusted for more;

¢ 'We included studies that reported only unadjusted result;

¢ [f a study, rather than adjusting for multiple elements simultaneously in a multivariable
analysis, reported results adjusted for a number of elements separately, we used the below
rules to choose results:

- For studies examining the influence of blinding on effect estimates of mndomized trials,

we chose the result adjusting for allocation concealment in_preference to results

adjusting for other issues. Logically, we anticipate a stronger association between

blinding and allocation concealment than the association between blinding and other
issues because blinded drug trials with medication prepared by the pharmacy are
always concealed. This is consistent with the pattern of association in most meta-
epidemiological studies.

- For studies examining the influence of allocation concealment. we chose the result
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adjusting for blinding of patients in preference to results adjusting for other issues.

Logically, we anticipate a stronger association between allocation concealment and
blinding of patients or health care providers than the association between concealment
and other issues because blinded drug trials with medication prepared by the pharmacy
are always concealed. Only one meta-epidemiological study reported effect of
concealment adjusting for blinding of patients and intention-to-treat analysis
separately. The data suggests that the association between concealment and blinding of
patients (p = 0.008) may be stronger than the association between concealment and
intention-to-treat analysis (p = 0.07), but we cannot exclude the probability of chance.

For studies examining the influence of missing outcome data, we chose the result

adjusting for blinding in_preference to results adjusting for other issues. Logically we

anticipate a stronger association between missing outcome data and blinding than the
association bebtween missing outcome data and other issues. Only one meta-
epidemiological study reported effect of missing outcome data adjusting for blinding of
patients and allocation concealment separately. Although the data suggests a possible
stronger association between missing outcome data and concealment (p = 0.07) than
the association between missing outcome data and blinding of patients (p = 0.43), we

cannot exclude the probability of chance.
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Appendix 5 Methods of subgroup analyses
We performed the following subgroup analyses:

1) Subgroup analyses based on type of cutcome. For blinding of healthcare
providers, we tested whether its influence differs on outcomes determined by the
healthcare providers versus others (e_g., patient- or observer-reported outcomes);
for blinding of patients, whether its influence differs on patient-reported cutcomes
versus others [e.g., observer-reported outcomes); for other potential risk of bias

elements, objective versus subjective outcomes.

2} Subgroup analyses based on type of control [active versus inactive control). For
the type of outcome and control, we followed the classification in the original meta-
epidemiological studies. Most meta-epidemiological studies classified placebo and

no intervention, some also classified standard care, as inactive control.
3) Subgroup analyses based on adjustment (adjusted versus unadjusted results).

4) For blinding elements, we also performed subgroup analysis of risk of bias

judgement versus blinding status.

If applicable, we separately conducted within-meta-epidemiological study subgroup
analyses (2.2, a meta-epidemiclogical study reported results for both objective and
subjective outcomes) and between-meta-epidemiclogical study subgroup analyses
(e.g., some studies reported objective outcomes and some others reported
subjective outcomes). When multiple studies included within-study subgroup
analyses, to obtain a single interaction coefficient, we used a multilevel meta-
regression model that accounts for the custering of subgroups within each meta-

epidemiological study.
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Appendix 6 Characteristics of included meta-epidemiological studies

Table 1 Characteristics of meta-epidemiological studies based on between-trial comparisons

Health Research Methodology

Study 1D Number of Number of MNumber of Sourceofshs Eligibility Topic area of Sampling Choice of Statistical Type of Forusingom  Characteristi  Approach to  Approach to  Type of Type of Type of
included included patients criteria  of SRs frame Mas  within approach outcomes 1=Undesirab  ¢s assessed distinguishin  dealing with owutcomes controls (%]  intervention
SRz/MAsS trials SRz 1=All 5Rs SRS 1=Bimary le outcomes E between owerlap of [%] s [%]
2=Randomly 2=Continuou  2=Desirable intervention  trials across
sampled s outcomes and contrel MAs
3=0thers 3=Both - Eroups
reported
separately
4=Both -
combined
topether
Abraha 2015 43/50 310 NR PubMed SRs of any 2 Mas with Weighted 1 1 Intention-te-  Excluded if NR 3B 68 (placebo), 100
(2006-2010)  therapeutic primary lingar treat analysic  unclear |objective], 32 (non- [pharmacolo
or preventive autcome regression 62 placeba) gical)
interventions model  with |subjective]
o with 21 Mas multivariable
with muttilevel
categorical analysis,
data, each Meta-meta-
with z2 RCTs analytic
approach
Amer 2021 o proceduras 318 MR CDSR Sks of RCTs Abdominal 1 Analyzed for Meta-meta- 3 1 Random Control: No overlap Reported for 100  (open 100
in 50 5Rs (inception- comparing 3 surgical differant analytic sequence open diffarent approach) (laparoscopic
Mar 2015) laparoscopic  procedures eutcomes approach generation, approach outcomes 1
and open separately allocation separately
approach to concealment
an . double
abdominal Blinding,
general blinding  of
surgical participants,
procedurs blinding  of
health care
providers,
blinding  of
data
collectors,
blinding  of
outcome
BS5E550r5
Armijo-Olivo 43743 393 44622 CDS5R [Jan  mMas Fhysical 2 Mas with Meta-meta- 2 NR Random Followed the Trials were Mixed 7.8 100 (physical
2015 2005-May including =3  therapy main analytic sEquence classification  only included (inactive], therapy)
2011) RCTs outcome of approach generation, in SR onge in the 9211
comparing imterest  or allocation MA with |active)
22 MAs with concealment fewer
interventions largest number of
. with  z1 number  of trials
interventions trials
being part of
phvysical
therapy and
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main

outcoma  or

outcoma

with largest

number  of

RCTs Was

continuous
armijo-Olive 43743 393 24622 CD5R [Jan Mas Physical 2 Mas with Meta-meta- 2 NR Blinding of Followed the Trials were Mixed 7.89 100 |physical
2017 2005-May including =3  therapy main analytic participants,  classification  only included (inactive], therapy)

2011 RCTs outcome of approach blinding of inSRs once in the 9211

comparing interest  or outcome Ma with (active)

2 MAs with ASSRETOCS, fewer

interventions largest blinding  of numbar  of

, with =1 number of data analysts trials

interventions trials

being part of

phiysical

therapy and

main

outcome  or
outcoma

with  largest
number  of

RCTs was

continuous
Armijo-Olive  43/43 303 44522 CDSR [Jan  Mas Physical 2 MAs with Meta-meta- 2 NR Missing Followed the Trals were Mixed 7.8% 100 |physical
2022 2005-May including =3 therapy main analytic outcome classification  only included (inactive], therapy)

2011) RCTs outcome of approach data, in RS once in the 92.11

comparing interest  or intention-to- Ma with {active)

=2 MAs with treat analysis fawer

interventions largest number of

with 21 number of trials

interventions trials

being part of

phiysical

therapy and

main

outcome  or
outcome

with  largest
number  of
RCTS was

continuous
Balk 2002 26/26 276 NR Cardiovascul  MAs Ccardiovascul 1 MAs with Bayesian 1 1 Blinding of MNR NR NR 1486 75.72
ar MAs in a  including =6 ar disease, largest hierarchical participants, {placsba) [pharmacalo
previous RCTs with infectious number of model blinding  of gical), 2428
analysis; Mas  dichotomous  disease, trials or that [model 3) health care [surgical]
for other outcomes, pediatrics, were  most  with nan- providers,
areas: and had surgery clearly informative blinding  of
Medline significant defined prior outcome
(1896-2000), between- distribution ASSRESOCS,
CDSR  (issue  study imtention-to-
4, 2000) haterogeneit ftreat
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y in the OR analysis,
scale baseline
imbalance,
missing
outcome
data
Bassler 2010 63 questions 515 MR Truncated Truncated Any Eligible Meta-meta- NR Stop early for MR No overlap NR 64.66 865.80
(STOPIT-2) RCTs: RCTs:  RCTS nontruncate  analytic benafit (placebal, [pharmacalo
Medling, reported  as d RCTs were approach 11.84 [active gical), 11.34
Embase, having those medication], (non-
Current stopped addressed MR [23.50) pharmacolog
Contents, earlier than the cutcome ical
full-text initially that led to therapewutic),
Jjournal planned the early 136
oontent owing 1o termination [nontherape
databases interim of the utic)
(inception- results in truncated
lan 2007), favor of the RCT and
hand search; intervention stated clearly
5Rs:  CDSR, SRs:excluded that
Database of matching SRs allocation
Abstracts of  without a was
Reviews of metheds randomized
Effects, section and
Medline without a
(inception- literature
lan 2008) search [at
least
Medling|; if a
SR was
published
prior to the
matching
truncated
RCT, updated
it; eligible
nontruncate
d RCTs
addressed
the outcome
that led to
the earty
tarmination
of the
truncated
RCT
Bialy 2014 25/25 208 MR Neonatal SRs Neonatal MAS with Meta-meta- 1 Random MR removed &0 61.54 MR
Review pertaining to  (surfactant, primary analytic saguence duplicate (mortality) (inactive],
Group in infants in  corticosteroi outcome or approach Eeneration, trials  from 1881
CDSR treatment ds, the outcome allocation the Ma with {active), E.65
(imception- arsas indomethaci listed first in concealment largest (active/finacti
issue z, n, ibuprofen, methods . blinding of number  of we)
2009] nitric  oxide section participants, trials
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and blinding  of
head,'total health care
body coaling) providers,
blinding  of
outcome
assassors,
missing
gutcome
data,
selective
reporting
Bolvig 2018 20/20 126 19052 CDSR Cochrane SRs  Osteoarthriti 1 NR Mixed- 2 2 Blinding of Control: NR 100 [patient 100 (sham, 50
(inception- with Mas of = effects participants sham, reported placebe, or [pharmacole
lan 2014) RCTs in restricted placebo, or pain) no gical), 40
patients with maximum no intervention  (mom-
Osteoarthriti likelihood intervention control] pharmacolog
5, reported miodel ical), 10
rasults from [surgical]
a patient
reported
pain
outcome
COmparing
with  sham,
placebo, or
no
intervention
cantrol
Chaimani 22/22 545 NR Pubked star-shaped any 1 NR similar to 1 both Random Included No overlap NR Mixed NR
2013 (imception- MMAaS Meta-meta- sequence star-shaped
Mar 2011) analytic generation, NmMas which
approach allocation have
concezlment  comman
. blinding of comparators
participants,
blinding  of
outcome
ASSeS50rs
Dechartres 153/163 1240 MR Three Mas of RCTs  Any 1 Collection 1: Meta-meta- 1 1 Random NR MR 4356 MR MR
2014 collections of  assessing Binary analytic sequence [objective],
MAs therapeutic outcome approach generation, 56.44
assessing interventions (preference allocation [subjective)
therapeutic with  binary for objective concealment
interventions  outcomes outcome). . double
1. Ten Collection 2: Blinding,
leading Binary missing
journals  {Jul primary outcome
2008-Jan outcome that data
2000, Jan-jun first
2040, CDSR reparted.
(issue 4, Collection 3:
2008]; 2. Binary
CDSR (Jan-Jul primary
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2011); 3. outcome
CDSR [apr with  largest
2012-Mar number of
2013) trials
Haring 2020  15/18 132 10725 Pubhed Mas of RCTs Testosterone 1 Largest MAs  Meta-meta- 4 1 Random Control: Remaoved 63.16 100 100
(2008-2018)  with therapy in analytic sequence placebo duplicata [objective], {placeba) [pharmacalo
binaryfconti  adult men approach Eeneration, trials starting 36.84 gical -
NUous allocation with the MAs  (patient- testosterons
outcomes concealment with smallest reported replacement
. double numbar  of outcomes) therapy)
Blinding, trials
blinding  of
ocutcome
35585505,
missing
outcome
data
Hartling 2014 17/17 287 MR CDSR Mas with 25 child health 3 [SRs with MAs with Meta-meta- 4 1 Random NR Trials  were 6471 5294 4118
and 240 largest primary analytic sequence retained in  [objective), (placebo  or [pharmacolo
superiority numbers of outcome approach Eeneration, the MA that 3520 no gical), 58.82
parallel RCTs studies) allocation Was (subjective) intervention]  (non-
with concealment randomily . 1176 pharmacolog
pediatric . double selected |active), ical)
patients; Blinding, 35.29
addressed a blinding  of (mixed)
question of outcome
therapeutic a558550rS,
effectiveness missing
ocutcome
data,
selective
reporting,
baseline
imbalance
Hempel 2012 13/13 149 HR Eight This dataset Cardiovascul MA MAs with Meta- 1 1 Co- Most NR NR Most 100
[dataset 4) cardiovascul  was obtained ar  disease, primary regressions intervention  compared placebo {pharmacalo
ar Mas and by replicating  pediatric outcome, or correcting for imbalance, against gical)
five pediatric a selection the outcome clustering compliance placebo.  If
Mas from used by Balk with largest within Mas active versus
Balk 2002 2002 number of active,
trials guidad by
input  from
experts or
followed
classification
in the
original
mata-
epidemiclogi
cal dataset
Herlison 18/85 389 MR CDSR  (issue SRs with  Any 1 Mas of the Meta-meta- 1 HER Allocation MR NR NR MR 7778
2011 1, 2001) binary RORs was  analytic concealment {pharmacalo
outcomes bootstrappe  approach gical)
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with =10 d to get
RCTs with =1 bootstrap Cls
had > s00 with one Ma
paople being chosen
randomized at random
to each arm. from each SR
Hopewell 25/25 311 452448 CDSR (issue SRsin cancer Cancer 1 MAs with Meta-meta- 1 1 Random MR NR NR MR MR
2004 3, 2003) with 21 Mas primary analytic sequence
of which z1 outcome approach generation,
reports from with largest allocation
Eray number of concealment
literature trials . double
and =1 blinding
reports from
published
literature
Khan 1096 o/g 34 NR Repart of Mas of RCTs  Infertility 1 NR Logistic 1 2 Random NR NR 100 MR MR
moyal in  infertility ragression saguance [pregnancy)
Ccommission  (included modeal generation,
on MNew trials  with allocation
Reproductive  both concealment
Technologies  crossover . double
and two and parallel blinding,
wther Eroup missing
publications  designs] outcome
data
Martin 2021 36/36 467 NR Five general Mas of RCTs  Critical care 1 Mas of short-  Meta-meta- 1 1 Double control: Removed 100 100 (placebo 97.22
medical and of critical term (= 31 d) analytic Blinding, placebo  or Mas sharing  (mortality) or standard [pharmacolo
it critical care that maortality approach blinding of standard =3 RCTs amd care) gical), 2.78
care journals, assessed an with largest participants care kapt the mMa [non-
CDSR)  [Jan  intervention number  of and with highest pharmacolog
2000-Mar against trials personnel number  of ical)
2019) placebo  or trials
standard
care and
including
mortality as
an outcome
Moher 1988, 11711 127 10492 own Randomly Digestive 2 MAs with  Logistic 1 1 Random NR NR 6818 NR MR
1999 database selected 12 diseases, largest regression sequence [objective],
(ten journals MAs from circulatory number of model Eeneration, 3182
or CD5R) their larger diseases, trials allocation (subjective)
(1988-1205) database of mental concealment
491 Mas of health, . double
RCTs stroka, blinding
pregnancy
and
childbirth
Moustgaard 142142 1153 MR CDSR (Feb MAs with =1 Any 1 (blinding of NR Bayesian 4 1 Allocation Based on  Removed Mixed 4014 66.90
2020 2013-Feb RCTs with patients  or hierarchical concealment  descriptions  duplicate (placebe  or [pharmacelo
[MetaBLIND] 2014) blinding of healthcare maodel . blinding of in trial  trials no gical), 211
patients, providers), 2 {model 3] participants,  reports, randomly treatment], [surgical),
healthcare (blinding of with  vague blinding of except when until no 26.76 11.97
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providers, ar autcome priar health care SRs  cearly overlap (standard (psychosocial
outcome assessors) distribution providers, labelled the care], 3310 , behavioral,
BESEIIONT blinding of comparator |active) or
and z1 RCTs outcome as placebo, educational |,
without @IFLEFOME, control, 19.01 [ether]
blinding double standard
Blinding, care, ar
allocation treatment as
concealment  usual
Mizderar 26/26 264 NR Pubbad, MAS of Esercisa 1 MAS of  Multilevel Random MR MR 100 2550 100 |exercise
2022 CENTRAL, randomizad treatmeant for chronic  low  meta- sequance [subjective - (inactive], treatment)
Embase, controlled chronic  low back pain regression generation, chronic 13.47
CINAHL exercise back pain allocation nonspecific | passive
(inception- studies concealment low back treatments),
Jan 2021) intended to . missing pain) 0.57
reduce pain outcome (medication),
in  patients data, 52.44 [active
with chronic selective exercise)
nonspecific reporting
low back pain
Muesch 14/14 167 41170 CDSR, Mas of RCTs  Osteoarthriti 1 Mas of Meta-meta- Missing control: Inflated 100 (patient 100 (placebo, 57.14
20093 medling, or quasi-RCTs 5 patient analytic outcome placebo, standard reported sham, or no [pharmacolo
Embase, in  patients reported approach data sham, or mo  errors to  pain) imtervention) gical), 42.88
CIMAHL with pain intervention  avoid double (non-
(inception- osteoarthriti counting pharmacolog
Mov 2007) s of the knes ical)
or hip and
assessad
patient
reported
pain
comparing
intervention
with placeba,
sham, or a
nan-
intervention
control
Muesch 16/16 175 41142 CDSR, Mas of RCTs  Osteoarthriti 1 Mas of pain  Meta-meta- Allocation Control: MR 100 (patient 100 (placebo, 4375
2008h medling, or quasi-RCTs 5 intensity analytic concealment  placebo, reported sham, or no [pharmacolo
Embase, in patients approach . blinding of sham, or no pain) intervention] gical), 56.25
CINAHL with participants intervention (non-
{inception- osteoarthriti pharmacolog
Mov 2007) s of the knee ical)
or hip and
assessed
patient
reported
pain
comparing
intervention
with placeba,

sham, or a
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non-
intervention
control

Papageorgio  25/25 75 NR medling, SRS in Orthodontic 1 Multiple MaAs  Meta-meta- 1 Rrandom MR Removed 86 MR MR

u 2015 SCOPUS, orthodontics were analytic sEqUence duplicate |objective), 4
CDSE, with ES extractad approach generation until no  [subjectiva)

Thomsaon Mas of from a SR overlap
Reutars Web  intervention anly  when
of al studies the
Enowledge, component
Bibliografia trials or their
Brasileira de outcomes
odontologia, differed
AD&  Center

for Evidence-

Based

Dentistry,

FROSPERD,

Digital

Dissertations

(inception-

Sep 2014)

Saltaji 20183 64/64 540 137957 PubMad, MAs in the ©Orzl health 1 MAs with Meta-meta- NR Random Fallowed Duplicate 1094 mast 3352
Embase, field of primary analytic sequance clagsification  trials  were [objective), inactive, [pharmacalo
Medline, 151 dental, oral, eutcome or approach generation, in SR only included E2.06 37.78% gical), 31.48
Web of or the allocation once in the (subjective] (placeha) [surgical]
science, craniofacial continuous concealment Ma with
CDSE, rasearch, outoome . baseline fewest
HealthSTAR evaluated a with  largest imbalance number of
(inception- therapeutic number of trials
May 2014) intervention trials

ralated  to
dental
specialties,
examined
21
continuous
outcome and
included

25 RCTs

saltaji 2018b  64/54 540 137957 Pubhed, Mas in the oOralhealth 1 Mas with Meta-meta- NR glinding of Followed Duplicate 1094 maost 33.52
Embase, field of primary analytic participants,  classification  trials  were [objective], inactive, {pharmacolo
medline, 151 dental, oral, outcome or approach blinding of insRs only included 5906 3776 gical), 31.48
web of or the health care once in the (subjective) | placebao) [surgical]
sScience, craniofacial continuous providers, Ma with
CDSE, rasearch, outoome blinding of fewest
HealthSTAR evaluated a with  largast outcome number of
{inception- therapeutic number of ATZSEZOME, trials
May 2014) intervention trials double

related  to blinding
dental

specialties,

examinad

80



Ph.D. Thesis Ying Wang McMaster University

Health Research Methodology

z1
continuous
outcome and
included
savovic 2012 352/363 3474 NR Seven meta- N& Ay NA NA Bayesian 1 1 Random At least two Considered 18.80 (all- 7350 69.23
[BRANDO)] epidemiologi hierarchical saquance study each set of cause (placebo  or [pharmacolo
@l studies modal genaration, collaborators  overlapping mortality], no gical), 598
(modal 3) allocation made a MAs in turn; 1538 (other treatment), (surgical],
with  vague concealment  consensus; excluded ohjectively 6.84 (other 556
priar . double excluded if Mas  from assessed), inactive), (psychosocial
distribution blinding, unclear each setuntil 1785 1B.80 J/behavioral/
missing minimal [objectively (active), 0.85 educational),
outcome overlap measured (mixed) 19.23
data with [others]
judgemeant),
4188
|subjectivaly
assessed),
6.00 (mixed)
Savovic 2018 228/228 2443 NR CDSR ([issue  MAs with 25 any 1 Mas with Bayesian 1 1 Random Excluded if MNooverlap 18.42 (all- 2237 66.23
[ROBES) 4 apr2olil)  RCTs,  each primary hierarchical saquance unclear; the cause (placebal, (pharmacola
with 21 event outcome modal genaration, nawer or mortality], 1096 (no  gical), 6.14
across the 2 with largest [modal 3} allocation maore E77 ([other treatment), (provision of
trial arms number of concealment  recently objectively 2544 care), 5.26
with all 5 risk trials  with . double introduced assessed), (placebo/no  [surgical
of bias largest blinding, intervention 1623 treatment), intervention
domains number  of missing was |objectively 14.04 or
having been participants outcome experimental measured (standard procedure),
assessed; data intervention with care), 1053 4.82
compared an and the older judgement),  (standard (psychosocial
active or standard 55.70 care/placebo  and
intervention intervention |subjectively  /no behavioral],
with a was control assessed), treatment), 17.54
control  or 0.88 (mixed) 16657 [others]
“older” (active)
intervention
Schulz 1995 33/33 250 62091 cochrane First, Pregnancy 3 [subset) Mas with  Logistic 1 1 Random MR Duplicata NR MR NR
Pregnancy identified an and maost regression saquance trials  wera
and initial subset childbirth homogensou  model genaration, only included
childbirth of B2 Mas 5 group of allocation in the mMa
Database with =3 RCTs interventions concealment with the
with a total . double most
of 225 blinding, homogeneou
outcome missing 5 grouping of
events outcome interventions
among  the data

control
groups.
Second,
identified
Masto which
component
trials had
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contributed

only the Ma
with  most
homogeneou
s grouping of

interventions

for inclusion
Siersma 2007 41/48 523 MR CDSR  (issue  MAs with 25 Any 2 MAs with the  weighted T NE NR NR 17.02 (no  TO.75
2, 2001) RCTs muaost limear treatment), (pharmacolo
clinically ragression 4283 gical), 19.12
important modal  with (placeba), [surgery/pro
binary multivariable 4015 cedural),
outcome multilevel |active) 10.13
analysis (behavioral)
Stadelmaier 27477 927 NR CD5R [Jan SRs of Nutrition 1 MAs with  Meta-meta- Random MR NR Mixed MR Micronutrien
2022 2010-Dec nurtriticmal largest analytic sEquence ts, fatty
019) interventions number of approach generation, acids, dietary
on  patient- trials allocation approach,
relevant concealment food groups,
outcomias . blinding of fibre, and
participants food
and
personnel,
blinding  of
outcome
as5a550rs,
missing
outcome
data,
selective
reporting,
compliance
Unverzagt 612 E2 24637 CDSR  (issue SRs on  Critical care 1 NR Logistic Random NR MR 100 (all- 6657 o167
2013 11, 2011} critically il ragression sequence cause (inactive), (pharmacolo
patients with model  with generation, mortality] 3333 gical), 8.33
indications of multivariable allocation |active) [surgical]
cardiogenic mudtilevel concealment
shock, sepsis, analysis . double
SEVErS sepsis Blinding,
and  septic missing
shock outcome
data,
selective
reparting,
baseling
imbalance
Wang 2021 BE/BE 1008 NR 10 general  MAs Chronic 1 MAs with the  Mixed- Random MR Conducted 018 2978 77.05
medical published medical mast effects sequence sensitivity [objective), {placebal), [pharmacolo
journals [Jan between 1 conditions clinically random Eeneration, analyses by 082 3333 gical), 10.33
2007-lun Jan 2007 and important intercept allocation excluding [subjective] (standard [device],
2019) 10 Jun 2013; outcome limear concealment Mas with care), B.38 1257
evaluated with largest regression . double overlapped {no (medical or
chronic number of model Blinding, trials treatment), surgical
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medical trials blinding  of 2851 procedura)
conditions; outcome |activa)
compared 355255075,
different missing
medications, outcome
procedures data
or  devices;
included only
RCTs with z5
RCTs.
Zeraatkar 10 436 MR A living SR Comparisons  COWVID-19 1 Analyzed for Meta-meta- Allpcation control: small overlap 100 100 (placebo 100
2022 comparisons and NMA of of wuniqua therapeutics different analytic concealment  placebo  or  (three or [mortality] or standard [pharmacolo
therapeutics  treatment vs. outcomes approach . double standard four-arm care) gical)
for covip-19  placebo/stan separately blinding care trials)
dard care
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