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Objectives For child health randomized controlled trials (RCTs) published in 2012, we aimed to describe design
and reporting characteristics and evaluate changes since 2007; assess the association between trial design and
registration and risk of bias (RoB); and assess the association between RoB and effect size.
Study design For 300 RCTs, we extracted design and reporting characteristics and assessed RoB. We as-
sessed 5-year changes in design and reporting (based on 300 RCTs we had previously analyzed) using the Fisher
exact test. We tested for associations between design and reporting characteristics and overall RoB and registra-
tion using the Fisher exact, Cochran-Armitage, Kruskal-Wallis, and Jonckheere-Terpstra tests. We pooled effect
sizes and tested for differences by RoB using the c2 test for subgroups in meta-analysis.
Results The 2012 and 2007 RCTs differed with respect to many design and reporting characteristics. From 2007
to 2012, RoB did not change for random sequence generation and improved for allocation concealment (P < .001).
Fewer 2012 RCTs were rated high overall RoB and more were rated unclear (P = .03). Only 7.3% of 2012 RCTs
were rated low overall RoB. Trial registration doubled from 2007 to 2012 (23% to 46%) (P < .001) and was asso-
ciated with lower RoB (P = .009). Effect size did not differ by RoB (P = .43)
Conclusions Random sequence generation and allocation concealment were not often reported, and selective
reporting was prevalent. Measures to increase trialists’ awareness and application of existing reporting guidance,
and the prospective registration of RCTs is needed to improve the trustworthiness of findings from this field. (J Pediatr
2018;193:237-44).
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R andomized controlled trials (RCTs) provide the best evidence to guide clinical practice when carried out appropriately.1

Conversely, RCTs that are poorly conducted may yield biased estimates of treatment effects,1,2 potentially leading to
misinformed clinical decisions that could pose harm.3 Especially for pe-

diatric populations, where the quantity of relevant data lags behind that of adults,4

there exists a need for well-conducted and reported RCTs. A review of a random
sample (n = 300) of child health RCTs published in 2007 by our group5 revealed
that 92% were rated high or unclear risk of bias (RoB) based on Cochrane
standards.6 Though registered RCTs yielded superior Jadad scores7 and lower RoB
compared with those that were not registered, registration was declared in only
12% of publications.5

Since the time of our review, substantial effort has been applied to improving
the conduct and reporting of health research. For example, the Cochrane RoB tool,
which facilitates the appraisal of systematic error in RCTs based on their conduct
and reporting qualities, was only in its infancy at that time.6 The Enhancing the
Quality and Transparency of Health Research Network,8 which supports the de-
velopment, dissemination, and implementation of robust reporting guidelines

CONSORT Consolidated Standards of Reporting Trials
DMC Data monitoring committee
RCTs Randomized controlled trials
RoB Risk of bias
SMD Standardized mean difference

From the 1Department of Pediatrics and the Alberta
Research Centre for Health Evidence (ARCHE),
University of Alberta, Edmonton, Alberta, Canada; 2Center
for Kidney Research and Discipline of Pediatrics and
Child Health, University of Sydney, Sydney, New South
Wales, Australia; 3Department of Pediatrics, Division of
Infectious Diseases, Stanford University School of
Medicine and Meta Research Innovation Center at
Stanford (METRICS), Stanford, CA; 4Department of
Pediatrics and Emergency Medicine, Women and
Children’s Health Research Institute, University of Alberta,
Edmonton, Alberta, Canada; 5Instituto de Medicina
Molecular, Faculdade de Medicina, Universidade de
Lisboa, Lisbon, Portugal; 6Department of Pediatrics,
Hospital de Santa Maria, Centro Hospitalar Lisboa Norte,
Lisbon, Portugal; 7Children’s Hospital Research Institute
of Manitoba, University of Manitoba, Winnipeg, Manitoba,
Canada; and 8Department of Pediatrics, Royal Children’s
Hospital and Murdoch Childrens Research Institute,
University of Melbourne, Victoria, Australia

Funded by the Canadian Institutes of Health Research
(#KRS 140989). The authors declare no conflicts of
interest.

0022-3476/$ - see front matter. © 2017 The Author(s). Published by

Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org10.1016/j.jpeds.2017.09.014

THE JOURNAL OF PEDIATRICS • www.jpeds.com ORIGINAL
ARTICLES

237

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpeds.2017.09.014&domain=pdf


including the Consolidated Standards of Reporting Trials
(CONSORT)1,2 and Standard Protocol Items: Recommenda-
tions for Intervention Trials9,10 statements, was launched in 2009.
In response to a call for reduced research waste,11-15

adherence to the CONSORT checklist as a condition of
publication is being adopted by an increasing number of
journals.16

Specific to pediatric health research, Standards for Re-
search in Child Health was founded in 2009 with the mission
of improving the design, conduct, and reporting of RCTs
through the development and dissemination of evidence-
based standards.3,17-22 Moreover, a number of international pe-
diatric trial networks have been established since the early 2000s
to improve infrastructure and research capacity.23 In light of
these developments, we sought to investigate the conduct and
reporting of child health RCTs published in 2012, 5 years fol-
lowing our 2007 analysis.5 Specifically, for a random sample
of 300 child health RCTs, we aimed to describe their design
and reporting characteristics, including RoB; evaluate changes
in trial design and reporting characteristics from 2007 to 2012;
assess the association between trial design and reporting char-
acteristics, and trial registration and RoB, respectively; and assess
the association between RoB and magnitude of effect for the
primary outcome.

Methods

On November 4, 2013, we searched the Cochrane Central Reg-
ister of Controlled Trials for RCTs published in 2012 using pe-
diatric subject headings and keywords (Appendix 1; available
at www.jpeds.com). The search was modeled from that used
to identify the 2007 sample (searched October 7, 2009).5 Co-
chrane Central Register of Controlled Trials includes random-
ized and quasi-randomized controlled trials indexed in
MEDLINE and EMBASE, hand-searched results, gray litera-
ture sources, and Cochrane Review Groups Specialized Reg-
isters of trials.24

The search yielded 2296 unique records, which we up-
loaded to EndNote (Clarivate Analytics, Philadelphia, Penn-
sylvania) reference management software. From EndNote, we
transferred the records (ordered alphabetically by author) to
a Microsoft Office Excel (IBM Corporation, Armonk, New
York) workbook, with each record allocated to an individual
row. To order the records randomly, we allocated a number
to each record using Excel’s random number generator (ie, the
RAND function), which returns a random number between
0 and 1. We then reordered the records from smallest to largest
to yield a randomly ordered list.

To ensure comparability to our 2007 findings,5 we em-
ployed identical selection criteria. A single researcher screened
the records by title and abstract and selected RCTs that re-
ported on outcomes of participants ≤21 years of age. We did
not restrict the sample by language, condition, intervention,
nature of the comparator, nor outcome type. To be consis-
tent with the 2007 sample size, we included the first 300 (13%)
eligible records from the randomly ordered list (Appendix 2;
available at www.jpeds.com).

We used the data extraction form from our 2007 study,5 with
additional items added following consultation with clinical
and methodological experts (Appendix 3; available at
www.jpeds.com). From each record we extracted characteris-
tics of the publication, study design, intervention, trial conduct,
study sample, sample size, data monitoring committee (DMC)
and follow-up, outcomes and conclusions, methodological
quality, and registration and protocol. We extracted data for
the primary outcome. When not specified, we inferred the
primary outcome as the (1) objective outcome, (2) outcome
used to calculate the sample size, or (3) first outcome re-
ported in the results. All extracted data were verified by a second
researcher to identify and resolve errors.

When available, we used the trial register, published pro-
tocol, and/or companion article(s) to supplement data extrac-
tion. If not cited in the publication, we searched for trial registers
in the International Clinical Trials Registry Platform
(http://apps.who.int/trialsearch/), the ISRCTN Registry
(http://www.isrctn.com/), and via Google (https://
www.google.ca/). We used protocols or companion articles only
when cited in the publications.

We used the 2010 Cochrane RoB tool25 to assess RoB for the
primary outcome among 7 domains: random sequence gen-
eration, allocation concealment, blinding of participants and
personnel, blinding of outcome assessors, incomplete outcome
data, selective reporting, and other bias. We assessed each
domain as low, unclear, or high risk following Cochrane
procedures6 and internal decision rules (Appendix 4; avail-
able at www.jpeds.com). Overall RoB was determined as follows:
low when all domains were assessed as low; unclear when at
least 1 domain was assessed as unclear and no domains were
assessed as high; and high if any domain was assessed as high.6

Two reviewers assessed each record and discussed the judg-
ments until consensus was reached or a third party provided
arbitration.

Statistical Analyses
We analyzed the data using StatXact (v 10.0; Cytel, Cam-
bridge, Massachusetts) and Stata (v 11.2; StataCorp, College
Station, Texas). We analyzed trial characteristics descrip-
tively. To assess for 5- year changes in trial design, reporting,
and RoB, we compared the 2012 sample with 300 RCTs pub-
lished in 2007 on which we had previously extracted compa-
rable data.5 We assessed differences in trial design and reporting
using the Fisher exact test. We assessed differences in RoB using
the Cochran-Armitage test.

For the 2012 sample, we tested for associations between both
registration status and overall RoB, and the following: conti-
nent of the corresponding author, funding source, sample size
calculation, presence of a DMC, outcomes, adverse events, and
conclusions. We assessed differences using the Fisher exact test
for registration status and Cochrane-Armitage test for overall
RoB, when appropriate. Otherwise, we used the Kruskal-
Wallis or Jonckheere-Terpstra test.

We calculated pooled effect sizes across 203 RCTs with ad-
equate data to test for an association between overall RoB and
the magnitude of effect for the primary outcome. We
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computed the standardized mean difference (SMD) for studies
where the primary outcome was continuous. The mean dif-
ference, or difference in means, is a statistic that measures the
absolute difference between the mean outcome value in 2
groups (eg, intervention group and control group) in a trial.6

This is known as the effect size. In this study, the contribut-
ing trials reported various outcomes that were measured in dif-
ferent ways (eg, using different scales), so we used the SMD.
The SMD standardizes the results of the contributing trials by
expressing the size of the intervention effect for each trial rela-
tive to its variability.6 This yields standardized effects that can
be pooled.6 For studies where the primary outcome was di-
chotomous (eg, events), we calculated effect size using the
methods described by Borenstein et al.26 Effect sizes were pooled
using DerSimonian-Laird random effects for each of the 3 levels
of RoB (low, unclear, high). We assessed differences across levels
of RoB using the c2 test for subgroups in meta-analysis.

Results

Table I shows the characteristics of the 2012 sample. Most RCTs
were from North America (41.3%) or Europe (24.3%), were
published in specialty medical journals (53.0%), used paral-
lel designs (80.7%), and were superiority trials (93.0%). More
than one-half (52.7%) evaluated “other” interventions (eg, com-
munication, organizational, or educational programs; reha-
bilitation or psychosocial interventions). Few (17.3%) were
placebo controlled. Following the International Statistical Clas-
sification of Diseases and Related Health Problems, Tenth
Revision,27 the most common diagnostic categories included
mental, psychosocial, and behavioral disorders (16.7%), in-
fectious and parasitic diseases (13.0%), the respiratory system
(10.0%), and conditions originating during the neonatal or peri-
natal period (10.0%). Of those RCTs where it was reported
(90.3%), 48.3% were multicenter.

The funder was reported in 80.3% of the RCTs. Of these,
20.7% reported industry or pharmaceutical funding. About one-
fifth of RCTs (18.7%) reported the presence of a DMC, 44.6%
reported a plan to collect adverse events data, 42.0% re-
ported data on at least one adverse event, and 51.6% re-
ported a sample size calculation. In 62.3% of RCTs, the primary
outcome was specified. Most RCTs (81.7%) reported a statis-
tically significant outcome. Of those RCTs where the primary
outcome was significant (50.3%), 93.4% favored the experi-
mental intervention. In most RCTs, the authors’ conclusions
favored the experimental intervention (58.7%). Less than one-
half of the RCTs (46.3%) were registered.

Most RCTs were rated high or unclear RoB for random se-
quence generation (51.3%), allocation concealment (61.7%),
blinding of participants and personnel (66.7%), and selec-
tive reporting (68.0%) (Table II). Most RCTs were rated low
RoB for blinding of outcome assessors (68.3%), incomplete
outcome data (55.7%), and other bias (77.3%). Only 7.3% of
RCTs were rated low risk for overall RoB.

Compared with 2007 (Table I),5 more RCTs in the 2012
sample were from North America (41.3% vs 29.0%) and less
were from Europe (24.3% vs 40.3%) (P = .001). Fewer 2012

Table I. Characteristics of pediatric trials from 2007
(n = 300) and 2012 (n = 300)*

Characteristics
n (%)

in 2007
n (%)

in 2012 P†

Continent of corresponding author
Africa 11 (3.7) 10 (3.3) .001
Asia 58 (19.3) 66 (22.0)
Australia 16 (5.3) 19 (6.3)
Europe 121 (40.3) 73 (24.3)
North America 87 (29.0) 124 (41.3)
South America 7 (2.3) 8 (2.7)

Type of journal
General medical journal 19 (6.3) 27 (9.0) .001
Specialty medical journal 165 (55.0) 159 (53.0)
General pediatric journal 45 (15.0) 43 (14.3)
Specialty pediatric journal 70 (23.3) 55 (18.3)
Other‡ 1 (0.3) 16 (5.3)

Trial type
RCT parallel 269 (89.7) 242 (80.7) <.001
RCT crossover 19 (6.3) 15 (5.0)
RCT factorial 5 (1.7) 8 (2.7)
RCT split body§ 0 (0.0) 1 (0.3)
RCT cluster 0 (0.0) 32 (10.7)
Unclear 7 (2.3) 2 (0.7)

Study design
Superiority 248 (82.7) 279 (93.0) <.001
Equivalence 9 (3.0) 4 (1.3)
Noninferiority 13 (4.3) 8 (2.7)
Unclear 5 (1.7) 5 (1.7)
Other¶ 25 (8.3) 4 (1.3)

Nature of intervention
Drug 121 (40.3) 85 (28.3) <.001
Vaccine 16 (5.3) 14 (4.7)
Alternative therapeutic** 26 (8.7) 14 (4.7)
Device 44 (14.7) 29 (9.7)
Other†† 93 (31.0) 158 (52.7)

Placebo controlled
Yes 90 (30.0) 52 (17.3) <.001
No 210 (70.0) 248 (82.7)

Conditions
Infectious/parasitic diseases 19 (6.3) 39 (13.0) <.001
Endocrine/metabolic diseases 15 (5.0) 25 (8.3)
Mental/psychosocial/behavioral 31 (10.3) 50 (16.7)
Respiratory system 31 (10.3) 30 (10.0)
Neonatal/perinatal 28 (9.3) 30 (10.0)
Oral health 23 (7.7) 19 (6.3)
Other‡‡ 153 (51.0) 107 (35.7)

Number of centers
Single center 179 (59.7) 140 (46.7) .003
Multiple centers 105 (35.0) 131 (43.7)
Unclear 16 (5.3) 29 (9.7)

Data monitoring committee
Presence reported 14 (4.7) 56 (18.7) <.001
Presence not reported 286 (95.3) 244 (81.3)

Adverse events
Reported 129 (43.0) 126 (42.0) .87
Not reported 171 (57.0) 174 (58.0)

Funding source
Reported 194 (64.7) 241 (80.3) <.001
Not reported 106 (35.3) 59 (19.7)
Industry or pharmaceutical 67/194 (34.5) 50/241 (20.7) .002
Government — 135/241 (56.0) —
Academic or research institute — 71/241 (29.5) —
Private — 81/241 (33.6) —
No external funding — 12/241 (5.0) —

Primary outcome
Explicitly reported 122 (40.7) 187 (62.3) <.001
Not explicitly reported 178 (59.3) 113 (37.7)

Statistically significant outcome effect
Reported 230 (76.7) 245 (81.7) .16
Not reported 70 (23.3) 55 (18.3)

(continued)
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RCTs were published in specialty pediatric journals (18.3% vs
23.3%) and more were published in general medical (9.0% vs
6.3%) and “other” journals (ie, not medical or health jour-
nals, such as Computers in Human Behavior, PLoS One, and
Cell Biochemistry and Function) (5.3% vs 0.3%) (P = .001). More
2012 RCTs used cluster designs (10.7% vs 0%) and fewer used
parallel designs (80.7% vs 89.7%) (P < .001). In the 2012
sample, there were more superiority trials (93.0% vs 82.7%)
(P < .001) and fewer RCTs of pharmacologic interventions (ie,
drugs or vaccines) (33% vs 45.7%) (P < .001). Fewer 2012 RCTs
were placebo controlled (17.3% vs 30.0%) (P < .001), and fewer
were single center (46.7% vs 59.7%) (P = .003).

Compared with 2007,5 more 2012 RCTs reported the funding
source (80.3% vs 64.7%) (P < .001), less were industry-
sponsored (20.7% vs 34.5%) (P = .002), and more reported a
DMC (18.7% vs 4.7%) (P < .001). More 2012 RCTs specified
the primary outcome (62.3% vs 40.7%) (P < .001), and re-
ported findings that favored the experimental intervention
(93.4% vs 82.2%) (P = .007). More 2012 RCTs were regis-
tered (46.3% vs 23.0%) (P < .001).

Compared with 2007,5 more 2012 RCTs were rated low
(38.3% vs 25.0%) and less were rated unclear (59.7% vs 72.3%)
risk for allocation concealment (P < .001) (Table II). Fewer 2012
RCTs were rated low (33.3% vs 50.3%) and more were rated
high (30.0% vs 13.7%) risk for blinding of participants and
personnel (P < .001). More 2012 RCTs were rated low risk for
blinding of outcome assessors (68.3% vs 50.3%) (P < .001) and
other bias (77.3% vs 35.3%) (P < .001). Fewer were rated low

risk for selective reporting (32.0% vs 82.0%) (P < .001). Though
a similar proportion of 2012 RCTs were rated low risk for overall
RoB (7.3%) compared with 2007 (7.7%), a greater propor-
tion were rated unclear (45.0% vs 33.0%) and less were rated
high (47.7% vs 59.3%) (P = .030).

Table III shows the characteristics of the 2012 RCTs strati-
fied by trial registration and overall RoB. Registration varied
significantly by continent. For example, 58.1% of RCTs from
North America were registered compared with 22.7% of those
from Asia (P < .001). More RCTs that specified the funding
source were registered (54.8%) compared with those that did
not (11.9%) (P < .001). More RCTs that reported a sample size
calculation were registered (63.2%) compared with those that
did not (28.3%) (P < .001). More RCTs that reported a DMC
were registered (96.4%) compared with those that did not
(35.1%) (P < .001). More RCTs that specified the primary
outcome were registered (58.8%) compared with those that

Table I. Continued

Characteristics
n (%)

in 2007
n (%)

in 2012 P†

Statistically significant primary
outcome
Yes — 151 (50.3) n/a
No 149 (49.7)

Intervention favored§§

Experimental intervention favored 189/230 (82.2) 141/151 (93.4) .007
Control intervention favored 19/230 (8.3) 5/151 (3.3)
Neither experimental nor control

intervention favored
22/230 (9.6) 5/151 (3.3)

Trial registration¶¶

Registered 69 (23.0) 139 (46.3) <.001
Not registered 231 (77.0) 161 (53.7)

*Data from 2007 have been previously reported.5 Values from 2012 are novel. Data were ex-
tracted for the primary outcome, as cited in the manuscript or inferred by the reviewers.
†Assessed using the Fisher exact test.
‡Journals that did not fit into any of the 4 other categories (eg, Cell Biochemistry and Func-
tion, Computers in Human Behavior, Journal of Child and Family Studies, PLoS One).
§A split body design entails testing different interventions (or a placebo) on separate body parts
for each participant (eg, intervention vs placebo, each on 1 of 2 molar teeth within 1 mouth).
¶Other study designs included pilot trials and mixed designs (eg, equivalence and noninferiority).
**Alternative therapeutic interventions included complementary and alternative treat-
ments (eg, yoga, music therapy).
††Other interventions included prevention and screening, rehabilitation or psychosocial, surgery
or radiotherapy, and communication, organizational, or educational programs.
‡‡Other conditions included injuries, poisoning, external causes of morbidity and mortality, con-
ditions of the eye and adnexa, and digestive disorders, among others.27 Conditions were cat-
egorized to be comparable with the 2007 data.
§§Data from 2007 and 2012 are not directly comparable because in 2012, only trials that re-
ported a statistically significant primary outcome were assessed. In 2007, any trial that re-
ported a statistically significant outcome (primary or otherwise) was assessed.
¶¶Includes trial registration cited in the publication (n = 130) and registers located via an online
search (n = 9).

Table II. Risk of bias assessments by domain in 2007
(n = 300) and 2012 (n = 300)*

Risk of bias domains
n (%)

in 2007
n (%)

in 2012 P†

Random sequence generation
Low 149 (49.7) 146 (48.7) 1.00
Unclear 143 (47.7) 148 (49.3)
High 8 (2.7) 6 (2.0)

Allocation concealment
Low 75 (25.0) 115 (38.3) <.001
Unclear 217 (72.3) 179 (59.7)
High 8 (2.7) 6 (2.0)

Blinding: participants and personnel‡

Low 151 (50.3) 100 (33.3) <.001
Unclear 108 (36.0) 110 (36.7)
High 41 (13.7) 90 (30.0)

Blinding: outcome assessors‡

Low 151 (50.3) 205 (68.3) <.001
Unclear 108 (36.0) 76 (25.3)
High 41 (13.7) 19 (6.3)

Incomplete outcome data
Low 187 (62.3) 167 (55.7) .96
Unclear 53 (17.7) 95 (31.7)
High 60 (20.0) 38 (12.7)

Selective reporting§

Low 246 (82.0) 96 (32.0) <.001
Unclear 6 (2.0) 185 (61.7)
High 48 (16.0) 19 (6.3)

Other bias¶

Low 106 (35.3) 232 (77.3) <.001
Unclear 109 (36.3) 49 (16.3)
High 85 (28.3) 19 (6.3)

Overall risk of bias
Low 23 (7.7) 22 (7.3) .03
Unclear 99 (33.0) 135 (45.0)
High 178 (59.3) 143 (47.7)

*Data from 2007 have been previously reported.5 Values from 2012 are novel.
†Assessed using the Cochran-Armitage trend test.
‡In 2007, only 1 blinding domain was reported. For trials published in 2012, we have reported
2 blinding domains to reflect 2010 Cochrane standards.25 Though identical values from 2007
have been reported for both blinding domains, it is acknowledged that these are not directly
comparable to the 2012 data.
§In 2007, selective reporting was assessed by comparing the outcomes reported to those in
the Methods section of the publication. In 2012, selective reporting was assessed by compar-
ing the outcomes reported in the publication to those reported in the registry or protocol. Un-
registered trials and those without protocols were assessed as unclear risk for this domain.
¶In 2007, other bias included the funding source (ie, trials funded by industry would be rated
at high risk of bias). In 2012, the funding source was not considered in assessment of risk of
bias.
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did not (25.7%) (P < .001). More RCTs that planned to collect
data on adverse events were registered (63.4%) compared with
those that did not (32.5%) (P < .001), and more that re-
ported at least 1 adverse event were registered (61.9%) com-
pared with those that did not (35.1%) (P < .001). More RCTs
at low risk of bias were registered (90.9%) compared with those
at unclear (42.2%) or high risk (43.4%) (P = .009).

More RCTs that reported a sample size calculation were at
low RoB (12.9%) compared with those that did not (1.4%)
(P < .001). More RCTs that reported a DMC were at low RoB
(21.8%) compared with those that did not (4.1%) (P < .001).
More RCTs that specified the primary outcome were at low
RoB (9.6%) compared with those that did not (3.5%)

(P = .002), and more RCTs that reported no significant out-
comes were at low RoB (12.7%) compared with those that re-
ported at least 1 significant outcome (6.1%) (P = .008). More
RCTs that planned to collect adverse events data were at low
RoB (11.9%) compared with those that did not (3.6%)
(P < .001), and more RCTs that reported at least 1 adverse event
were at low RoB (11.1%) compared with those that did not
(4.6%) (P < .001). More RCTs that reported conclusions not
in favor of the experimental intervention were at low RoB
(15.8%) compared with those that reported neutral conclu-
sions (9.5%) or those in favor of the intervention (5.1%)
(P = .030). Registered RCTs were more likely to be at low RoB
(14.4%) compared with nonregistered ones (1.2%) (P = .009).

Table III. Trial characteristics and quality measures by trial registration and overall risk of bias (n = 300)

Characteristics N

Registered, n (%)

P*

Overall risk of bias, n (%)

P†
Yes

139 (46.3)
No

161 (53.7)
Low

22 (7.3)
Unclear

135 (45.0)
High

143 (47.7)

Continent of corresponding author
Africa 10 7 (70.0) 3 (30.0) <.001 2 (20.0) 4 (40.0) 4 (40.0) .22‡

Asia 66 15 (22.7) 51 (77.3) 4 (6.1) 40 (60.6) 22 (33.3)
Australia 19 9 (47.4) 10 (52.6) 1 (5.3) 6 (31.6) 12 (63.2)
Europe 73 33 (45.2) 40 (54.8) 3 (4.1) 38 (52.1) 32 (43.8)
North America 124 72 (58.1) 52 (41.9) 11 (8.9) 44 (35.5) 69 (55.6)
South America 8 3 (37.5) 5 (62.5) 1 (12.5) 3 (37.5) 4 (50.0)

Funding source
Specified 241 132 (54.8) 109 (45.2) <.001 21 (8.7) 104 (43.2) 116 (48.1) .64
Not specified 59 7 (11.9) 52 (88.1) 1 (1.7) 31 (52.5) 27 (45.8)

Blinding
Trial described as blinded 162 85 (52.5) 77 (47.5) .027 n/a n/a n/a n/a§

Trial not described as blinded 138 54 (39.1) 84 (60.9) n/a n/a n/a
Sample size calculation

Reported 155 98 (63.2) 57 (36.8) <.001 20 (12.9) 83 (53.5) 52 (33.5) <.001
Not reported 145 41 (28.3) 104 (71.7) 2 (1.4) 52 (35.9) 91 (62.8)

Presence of a data monitoring committee
Reported 55 53 (96.4) 2 (3.6) <.001 12 (21.8) 25 (45.5) 18 (32.7) <.001
Not reported 245 86 (35.1) 159 (64.9) 10 (4.1) 110 (44.9) 125 (51.0)

Primary outcome
Specified 187 110 (58.8) 77 (41.2) <.001 18 (9.6) 92 (49.2) 77 (41.2) .002
Not specified 113 29 (25.7) 84 (74.3) 4 (3.5) 43 (38.1) 66 (58.4)

Significant outcomes
At least 1 reported 245 109 (44.5) 136 (55.5) .182 15 (6.1) 105 (42.9) 125 (51.0) .008
None reported 55 30 (54.5) 25 (45.5) 7 (12.7) 30 (54.5) 18 (32.7)

AEs
Planned to collect AE data 134 85 (63.4) 49 (36.6) <.001 16 (11.9) 76 (56.7) 42 (31.3) <.001
Did not plan to collect AE data 166 54 (32.5) 112 (67.5) 6 (3.6) 59 (35.5) 101 (60.8)

AEs reported
At least 1 AE reported 126 78 (61.9) 48 (38.1) <.001 14 (11.1) 73 (57.9) 39 (31.0) <.001
No AEs reported 174 61 (35.1) 113 (64.9) 8 (4.6) 62 (35.6) 104 (59.7)

Overall conclusions
In favor of the experimental intervention 176 72 (40.9) 104 (59.1) .16¶ 9 (5.1) 76 (43.2) 91 (51.7) .03**
Not in favor of the experimental intervention 19 7 (36.8) 12 (63.2) 3 (15.8) 10 (52.6) 6 (31.6)
Neutral 105 60 (57.1) 45 (42.9) 10 (9.5) 49 (46.7) 46 (43.8)

Trial registration
Registered 139 n/a n/a n/a 20 (14.4) 57 (41.0) 62 (44.6) .009
Not registered 161 2 (1.2) 78 (48.4) 81 (50.3)

Overall risk of bias
Low 22 20 (90.9) 2 (9.1) .009¶ n/a n/a n/a n/a
Unclear 135 57 (42.2) 78 (57.8)
High 143 62 (43.4) 81 (56.6)

AE, adverse events.
*Assessed using the Fisher exact test unless noted otherwise.
†Assessed using the Cochran-Armitage trend test unless noted otherwise.
‡Assessed using the Kruskal-Wallis test.
§Not assessed because blinding is a component of the Cochrane Risk of Bias tool.
¶Assessed using the Cochran-Armitage trend test.
**Assessed using the Jonckheere-Terpstra test.
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For 203 RCTs where sufficient data were reported (68 with
dichotomous and 135 with continuous data), the absolute effect
size for those at low RoB was 0.70 (95% CI 0.28, 1.13), com-
pared with 0.46 (0.37, 0.56) and 0.58 (0.42, 0.73) for RCTs at
unclear and high RoB, respectively (Table IV). There was no
association between effect size and RoB.

Discussion

Our data indicate that the landscape of pediatric research is
changing. Compared with 2007, the 2012 RCTs differed sig-
nificantly with respect to many design characteristics. Notably,
the 2012 sample included more cluster RCTs, which were absent
in the 2007 sample. The 2012 sample also included more su-
periority trials, and fewer drug trials and placebo-controlled
trials. Compared with 2007, in 2012 a significantly larger pro-
portion of trials were multicenter. With respect to reporting,
more 2012 RCTs reported the funding source, the presence of
a DMC, and specified the primary outcome.

We also noted significant changes with respect to RoB. Some
changes may be attributable to genuine differences in conduct,
reporting, or trial design between samples. For some domains,
changes are more likely attributable to how RoB was as-
sessed. In 2007, we used an earlier version of the Cochrane RoB
tool (Appendix 5; available at www.jpeds.com), precluding
direct comparisons. In 2007, blinding was assessed as a single
domain. Selective reporting was assessed by checking for con-
sistency between the outcomes reported in the methods and
results sections of the publication. In 2012, judging selective
reporting required comparing the outcomes reported in the
publication to those in the protocol. With respect to other
sources of bias, in 2007 judging RoB included accounting for
financial interests. In 2012, the funders were not considered
in the judgment of risk in this domain.

Random sequence generation and allocation concealment
were more consistently assessed at both time points. Stability
or change in these domains is more likely attributable to char-
acteristics of the conduct, reporting, or design of the RCTs.
We observed no change over time with respect to random se-
quence generation. Akin to 2007, approximately one-half of
2012 RCTs were rated unclear risk, likely because of report-
ing shortfalls (eg, stating that the participants were “random-
ized” without specifying how). With respect to allocation
concealment, from 2007 to 2012 we observed an increase in
the proportion of RCTs rated low risk, however nearly two-
thirds of RCTs remained at high or unclear risk. Similarly, in

2010 Crocetti et al28 reported that 41% and 57% of pediatric
trials published in high impact journals were at high or unclear
RoB for random sequence generation and allocation conceal-
ment, respectively.

Insufficient blinding of participants and personnel was
present in two-thirds of the 2012 RCTs. Most RCTs rated high
risk evaluated rehabilitation or psychosocial interventions, and
communication, organizational, or educational programs. In
these types of interventions, blinding of participants and per-
sonnel is often infeasible.29 Blinding of the outcome asses-
sors is more often realistic, and most 2012 RCTs were rated
low risk on this domain. Selective reporting was present in two-
thirds of the 2012 RCTs. In 2004, the International Commit-
tee of Medical Journal Editors published a statement supporting
comprehensive registration of trials in an effort to improve re-
porting, and 11 of its member journals adopted a registra-
tion policy.30 In our sample, registration was associated with
more complete reporting of the funding source, sample size
calculation, a priori primary outcome(s), and adverse events.
Selective reporting, however, was observed even among reg-
istered trials.

Selective reporting introduces biases that often favor a sta-
tistically significant primary outcome.31,32 In our study, more
registered than unregistered trials were at low RoB. Using the
Cochrane RoB tool, trial registration or a published protocol
are necessary components of judging the selective reporting
domain. When these are unavailable, the potential for bias due
to selective reporting is at least unclear, and accordingly, overall
RoB cannot be low. In the study by Crocetti et al,28 registered
trials were less likely to be at high risk of bias for random se-
quence generation. Similarly, registered trials in our study per-
formed better on the random sequence generation, allocation
concealment, blinding, and selective reporting domains. Al-
though registered trials made up over 90% of those judged low
overall RoB in this study, still 86% of registered trials were at
high or unclear RoB. Similarly, in a sample of pediatric trials
published in 2013, Rosati et al32 noted serious discrepancies
between the trial registry and the published study, including
selective outcome reporting. Registration is thus necessary, but
not sufficient alone to eliminate threats to the internal valid-
ity of the results of child health trials.31-35

We identified a number of shortfalls in the reporting (and
potentially conduct) of child health RCTs that should be ad-
dressed. Random sequence generation and allocation conceal-
ment are always feasible in RCTs.29 These were not often carried
out and/or reported appropriately, potentially resulting in ex-
aggerated treatment effects.29,36,37 Signs of selective reporting,

Table IV. Absolute effect size by level of overall risk of bias in 2007 (n = 237) compared with in 2012 (n = 203)*

Overall risk
of bias

Absolute effect size (95% CI)
in 2007 P†

Absolute effect size (95% CI)
in 2012 P†

Difference from 2007 to 2012
(95% CI)

Low 0.16 (0.07, 0.25) .13 0.70 (0.28, 1.13) .43 0.54 (0.10, 0.98)
Unclear 0.22 (0.15, 0.29) 0.46 (0.37, 0.56) 0.24 (0.12, 0.36)
High 0.28 (0.21, 0.35) 0.58 (0.42, 0.73) 0.30 (0.13, 0.47)

*Data from 2007 have been previously reported.5 Values from 2012 are novel.
†Test for association between overall risk of bias and absolute effect size. Assessed using the c2 test for subgroups in meta-analysis.
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identified as a common issue in RCTs published in leading
medical journals,38 was prevalent in our sample.

Clear guidance exists to support the complete and trans-
parent reporting of RCTs,1 however, these are inadequately
adopted and adhered to.14 Journals that endorse CONSORT
publish RCTs that are more completely reported compared with
those that do not.16 Nevertheless, even CONSORT- endors-
ing journals do not consistently enforce reporting issues,39 and
support to guide peer reviewers in assessing reporting quality
is often inadequate.40 As indicated by our data, registered child
health RCTs are more likely to be at low RoB and to be more
completely reported.

Steps toward improvement would include measures to in-
crease trialists’ awareness and application of reporting guid-
ance, and the prospective41 registration of all RCTs. Strategies
that translate the guidance for complete and transparent re-
porting into clear and concise messages for trialists may be re-
quired. Enforcement of CONSORT by a greater proportion of
journals, including guidance for peer reviewers on how to iden-
tify reporting inadequacies, may help to improve the quality
of published child health RCTs. The adoption of trial regis-
tration as a requirement for publication by a greater propor-
tion of journals may also help to improve transparency and
reduce bias. As the landscape of pediatric health research con-
tinues to evolve, quality should be continuously evaluated to
identify trends and areas for improvement.

The 2007 sample differed from the 2012 one with respect
to many design features, which may have impacted RoB. To
maximize comparability, we employed a similar search strat-
egy and identical sampling scheme in both years. Assessment
of RoB is inherently subjective, and concordance of assess-
ments by independent author groups are moderate, at best.42,43

To maximize consistency, MPD, who completed the 2007 as-
sessments, trained the 2012 reviewers and standard decision
rules were used. In 2007 an earlier version of the RoB tool was
used, precluding direct comparisons for some domains. Because
the majority of the variables investigated were related to re-
porting, our findings may not account completely for trial
conduct.

The data presented herein represent only a small subset of
those collected as part of this study. Because of resource and
staffing constraints, the timelines for data collection and veri-
fication, statistical analyses, and manuscript writing were rela-
tively lengthy, accounting for use of a sample from 2012. In
subsequent updates to this work, more focused data collec-
tion (eg, a smaller subset of high-priority variables) will allow
for timelier reporting of the findings.

Though improvements with respect to some RoB domains
were observed, others were unchanged and the majority of RCTs
remained at unclear or high overall RoB. Although clear and
transparent reporting is important, methodological rigor in
the design and conduct of trials is critical to ensuring rel-
evant and valid results. This study has identified a number of
key design elements that need further improvement. Opti-
mizing the design, conduct, and reporting of trials will reduce
research waste in a field where quality findings to support clini-
cal decision-making are limited.4 ■
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General Instructions for REDCap

- To select the record you want to work on, click the drop-down arrow beside the record list (probably Incomplete Records unless you want to make changes to a 
record that you have designated Unverified) and scroll down to select the record that matches the reference ID you are working on. You can also type the record 
number in the “Enter a new or existing Record ID” space and then click the matching record that pops up – note that this is probably faster but can only be done 
from the “Publication Characteristics” form.
- At the bottom of every page within the data extraction form, there are buttons to “Save Record,” “Save and Continue,” and “Save and go to Next Form.” “Save 
Record” will save the page you are currently on and take you back to the main menu. “Save and Continue” will allow you to save your work and continue on the 
same page. “Save and go to Next Form” will save your work and take you to the next page in the data extraction form. REDCap times out after approximately 15 
minutes of inactivity and will log you out of the program, so please save your work regularly as you go.
- At the bottom of every page, there is a drop down menu where you can indicate whether the page is “Incomplete,” “Unverified,” or “Complete.” As you 
complete each page, please change this from “Incomplete” to “Complete.” If you have an outstanding question, mark it as “Unverified.” Please also let me know 
as questions arise.
- At the bottom of each page, there is a text box for comments. If you have a comment or question about any of the fields as they pertain to the study you are 
extracting data from, leave a response here, and the data can be checked.
- To navigate back and forth through the data extraction form, use the list of each of the pages found on the left-hand side of the screen.

Data Extraction Guidelines

*USE ALL AVAILABLE INFORMATION (INCLUDING PROTOCOLS OR COMPANION ARTICLES REFERENCED IN THE PUBLICATION, 
AND RECORD OF TRIAL REGISTRATION) TO COMPLETE DATA EXTRACTION, RISK OF BIAS, AND CONSORT ASSESSMENTS.

- We will include a MAXIMUM OF THREE sources per trial:
1. The trial identified as part of our sample;
2. The trial register, if available; and
3. EITHER the published protocol or methods document, if cited in our original study (first choice) OR the sentinel trial in the case of multiple 

publications, if cited in our original study (second choice).

When the trial included in our study sample references companion articles that are used to complete data extraction, please save a copy in Dropbox (Skyfall > 
Supplementary Articles). For quality assessment and data verification, please check Dropbox for any additional articles prior to starting.

Please note the differences in the use of ‘no’ and ‘N/A.’ Use ‘no’ when something hasn’t been done when it could have been possible; use ‘N/A’ when it doesn’t 
apply to that particular trial. For example, to report whether the treatment effect was reported by a subgroup other than age, use ‘no’ if there is another subgroup, 
but the treatment effect hasn’t been reported accordingly, and use ‘N/A’ if there are no other subgroups.

All references cited in this file are saved to: Z:\common\StaRChildHealth_2012_Trials\Data Extraction\Background

Field Response Comments
Publication characteristics
Please enter the following publication 
characteristics:

Publication title:
Full journal title:
First author:
Volume ID:
Issue ID:
Pages:
Country of corresponding
author:

Type of journal:

Language of publication:

□General medical journal
□Specialty medical journal
□General pediatric journal
□Specialty pediatric journal
□Other

Abbreviate United States as USA; United Kingdom as UK. Omit ‘the’ (e.g., just 
enter in ‘Netherlands’).
General medical: e.g., Lancet, BMJ, JAMA, CMAJ, NEJM
Specialty medical: e.g., Journal of Clinical Oncology, Circulation
General pediatric: e.g., Pediatrics, Archives of Pediatrics & Adolescent 
Medicine
Specialty pediatric: e.g., Pediatric Emergency Care, Journal of Pediatric 
Orthopedics

Study design
What was the design of the RCT? □Parallel

□Crossover
□Factorial
□Split body
□Cluster
□Other (specify):

Parallel: A trial that compares two groups of people concurrently, one of which 
receives the intervention of interest and one of which is a control group. Some 
parallel trials have more than two comparison groups and some compare different 
interventions without including a non-intervention control group. (Also called 
independent group design.)

Crossover: A type of clinical trial comparing two or more interventions in which 
the participants, upon completion of the course of one treatment, are switched to 
another. For example, for a comparison of treatments A and B, the participants 
are randomly allocated to receive them in either the order A, B or the order B, A.
Particularly appropriate for study of treatment options for relatively stable health 
problems. The time during which the first intervention is taken is known as the 
first period, with the second intervention being taken during the second period.
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Factorial: A trial design used to assess the individual contribution of treatments
given in combination, as well as any interactive effect they may have. Most trials 
only consider a single factor, where an intervention is compared with one or more 
alternatives, or a placebo. In a trial using a 2x2 factorial design, participants are 
allocated to one of four possible combinations. For example in a 2x2 factorial 
RCT of nicotine replacement and counselling, participants would be allocated to: 
nicotine replacement alone, counselling alone, both, or neither. In this way it is 
possible to test the independent effect of each intervention on smoking cessation 
and the combined effect of (interaction between) the two interventions. This type 
of study is usually carried out in circumstances where no interaction is likely.

Split body: A trial in which separate body parts within each participant (e.g., 
eyes) were randomized to receive or not receive an intervention.

Cluster: A trial in which pre-existing groups of participants (e.g., schools, 
villages) are randomly selected to receive or not receive an intervention.

Based on the study hypothesis/objectives, 
which study type was described?

□Efficacy/Superiority
□Equivalence
□Non-inferiority
□None of the above
□Unclear

Efficacy/Superiority: A study in which the authors intended to demonstrate a
significant difference between treatments.
Equivalence: A study in which the authors intended to show that there was no 
significant difference between treatments.
Non-inferiority: A study in which the authors intended to show that the new 
treatment effect is not worse than the standard treatment effect.

In your opinion, what study type is 
consistent with the methods described?

□Efficacy/Superiority
□Equivalence
□Non-inferiority
□None of the above
□Unclear

Intervention
What was the nature of the intervention? □Drug

□Vaccine
□Rehabilitation or psychosocial
□Prevention or screening
□Surgery or radiotherapy
□Communication, 
organizational, or educational
□Alternative therapeutic
□Device
□Other (specify):

(Wood BMJ 2008)

Was a complex intervention being 
studied?

□Yes
□No

A complex intervention is one “made up of various interconnecting parts.” 
(Campbell BMJ 2000)

How many arms did the study have?
What intervention(s)/comparator(s) were 
evaluated?

*Make a note of how you’ve labelled each study arm (i.e., Arms 1-6) – this 
numbering system will appear on a later page for extracting outcome data. Where 
possible, enter the name of the control group as Arm 1 and the name of the 
intervention as Arm 2. In trials with more than two arms, try to order from 
control intervention.

What type of control was used? □No intervention
□Placebo
□Active intervention
□Wait-list control

Select all that apply.

□Other (specify):
Trial conduct
Was the study multicentre? □Yes

□No
□Unclear

If yes, how many study sites were 
involved?
Was the study multinational? □Yes

□No
The term “multinational” pertains to the countries from which patients were 
enrolled; not to the authors’ affiliations.

Where were participants recruited from? □Established market economy
□Transitional country
□Developing country

Select all that apply.
Established market economy: United States, Canada, Australia, New Zealand, 
Israel, Japan, Western European countries
Transitional country: Eastern European countries: Albania, Bosnia and 
Herzegovina, Bulgaria, Croatia, Hungary, Kosovo, Latvia, Lithuania, FYR 
Macedonia, Montenegro, Poland, Romania, Serbia, Turkey
Developing country: All others

(Panagiotou BMJ 2013; International Monetary Fund
http://www.imf.org/external/pubs/ft/weo/2013/02/weodata/groups.htm)

Was the funding source specified? □Yes
□No
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-Opt in or opt out recruitment (consent was sought for participation or non-
participation)

Who first approached the patient about 
participating in the trial?

□Child’s clinician
□Researcher/clinician unknown 
to patient
□Other (specify):
□Not reported

Other professionals could include individuals such as teachers.

How did the family first hear about the 
trial?

□Approached during healthcare 
visit
□Generalized mailing
□Targeted mailing
□Personalized mailing
□Phone calls
□Media
□Pamphlets
□Not reported
□Other (specify):

Select all that apply.

Generalized mailing: mail out to a large population
Targeted mailing: mail out to a targeted group
Personalized mailing: mailing addressed to the individual
Media: Internet, newspaper, radio, TV
Pamphlets: given to the families or left out for participants to pick up

Who was the trial information targeted 
to?

□Parents
□Children
□Both
□Not reported

“Trial information” refers to recruitment materials.

Did the authors report that consent was 
obtained?

□Yes
□No

If yes, who obtained consent from the 
participants?

□Child’s clinician
□Researcher/clinician unknown 
to patient
□Other (specify):
□Not reported

Other professionals could include individuals such as teachers.

If yes, how was consent provided in the 
study?

□Parental permission
□Parental permission and 
participant assent
□Consent of a mature minor
□N/A

Can assume parental consent if consent reported but not specified, and no other 
indication that another model was used.

Were any incentives used in the study? □Yes
□No
□Not reported

If yes, what incentives were used? □Reimbursement
□Parents
□Child
□Families (no other detail)

Select all that apply.

Reimbursement: costs associated with participation in the study (e.g., travel, 
parking) are paid back.

Who funded the study? □Government
□Academic or research institute
□Private
□Pharmaceutical
□Industry for device
□No external funding
□Unclear
□Other (specify):

Select all that apply.

*Canadian Institutes of Health Research and National Institutes of Health are 
considered government funding.
*If a foundation is listed as a source of funding, report as “Private.”
*Include all UN agencies under “Other.”

(Klassen Arch Pediatr Adolesc Med 2002)
What recruitment strategies were used? □Standard

□Not standard
Standard: Participants provide consent and then are randomized in a typical 1:1, 
1:2, etc. manner.
Not standard: Any of:
-Open trial design (randomization occurs before participants are approached, so 
that participants are informed of the treatment they were randomized to receive 
prior to consent)
-Increasing or decreasing the chance of receiving the experimental treatment
-Experimental treatment for all participants and standard treatment for non-
participants
-Standard care for all participants and experimental treatment for non-participants
-Random assignment of treatment for participants and choice of treatment for 
non-participants

□Not reported
□Compensation

□Parents
□Child
□Families (no other detail)
□Not reported

□Appreciation
□Parents
□Child
□Families (no other detail)
□Not reported

Compensation: participants are paid a modest amount for their time/effort.
Appreciation: a small token gift given at the end of the study, usually not known 
beforehand.
Payment: typically known before study participation and used as a strategy to 
enhance recruitment.

*Use “families” only if specified as such in the publication, with no information 
provided on whether the incentives were meant for the parents or child.
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□Payment
□Parents
□Child
□Families (no other detail)
□Not reported

□N/A
How long were participants given to 
decide whether or not to enroll in the 
trial?

□No restriction
□Limited
□No time
□Not reported

No restriction: hours to weeks
Limited: immediately to less than a few hours
No time: retrospective consent

Were any delays, shortfalls, or 
difficulties in recruitment reported once 
the trial was underway?

□Yes
□No

If yes, what were the reasons for the 
delays or difficulties?

□Trial level factors
□Site level factors
□Patient level factors
□Clinical team level factors
□Information and consent 
factors
□Study team level factors
□Other (specify):
□N/A

Examples (for more detail, see Kaur Trials 2012):
Trial level: funding, trial management, feasibility
Site level: competing projects, time to open up site
Patient level: travel, costs, duration of trial and follow-up, preferences, language 
or cultural barrier
Information and consent: amount and complexity of trial information provided, 
experience of clinical team seeking consent
Study team level: experience and training of team, clinical workload, clinician 
attitude towards research or treatment

How were the recruitment delays or 
difficulties addressed?

□Described (specify):
□Not described
□No difficulties

Was the use of patient or family 
involvement in the design or conduct of 
the study reported?

□Yes (specify):
□No

For involvement in the conduct of the study, consider involvement past the point 
where a decision is made to participate, i.e., the participant/family has already 
enrolled prior to the involvement referred to.

Study sample
Was the presence of subgroups reported
in the Methods section?

□Yes
□No

Subgroups refers to authors creating distinct subgroups within their recruited 
population.

If yes, how was the subgroup(s) defined? E.g., by age, disease severity, etc.
If yes, was the subgroup analysis 
declared:

□A priori
□Post hoc
□Not reported
□N/A

Was a target age range described (e.g. in 
the inclusion criteria)?

□Yes
□No

Include units. Report years as “yr,” months as “mo,” weeks as “wk,” and days as 
“d.”

If yes, what was the target age range? Report years as “yr,” months as “mo,” weeks as “wk,” and days as “d.”
What was the described age group? -Mean

-SD
-Median
-Range
-IQR
-Other

Include any numerical values given for randomized patients and include relevant 
measures and units. Report years as “yr,” months as “mo,” weeks as “wk,” and 
days as “d.”

For range, extract the range of the actual trial participants, not the target age 
range or inclusion criteria.

If values are reported by group, combine where possible (e.g., age range of 8-10 
in one group and 9-12 in the other, record 8-12), and extract data from each group 
where data cannot be combined. Indicate in each field whether you are recording 
the value for the study sample as a whole, or individual values by group.

Was stratification by age done during 
randomization?

□Yes
□No

Was stratification done during 
randomization by any other criterion?

□Yes (specify):
□No

Do not include age; other factors may include things like disease severity.

How was the study population selected? □Inpatients
□NICU
□PICU
□Not reported
□Other (specify):

□Outpatients
□Clinicians’ office
□School
□Community
□Unclear
□Other (specify):

Select all that apply.

In the case of selection from a dental clinic, report “Doctor’s office.”

What primary diagnostic category was
involved in the study?

□Infectious and parasitic 
diseases
□Neoplasms
□Blood, blood forming organs, 

Select the primary diagnostic category of the study using the ICD-10 
classification system.

(ICD-10 Version:2010 http://apps.who.int/classifications/icd10/browse/2010/en)
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and immune mechanism
□Endocrine, nutritional, and 
metabolic diseases
□Mental and behavioural 
disorders
□Nervous system
□Eye and adnexa
□Ear and mastoid process
□Circulatory system
□Respiratory system
□Digestive system
□Skin and subcutaneous tissue
□Musculoskeletal system and 
connective tissue
□Genitourinary system
□Pregnancy, childbirth, and the 
puerperium
□Conditions originating in the 
perinatal period
□Congenital malformations, 
deformations, and chromosomal 
abnormalities
□Symptoms, signs, and 
abnormal clinical and 
laboratory findings, not 
elsewhere classified
□Injury, poisoning, and 
consequences of external causes
□External causes of morbidity 
and mortality
□Factors influencing health 
status and contact with health 
services
□Oral health
□Other (specify):

Did the study exclude participants who 
had at least one chronic condition (other 
than the condition that was the focus of 
the trial) or a co-morbid condition?

□Yes
□No
□Unclear

Sample size
How many patients were approached to 
participate in the study?

Use NR if applicable.

How many patients consented to 
participate in the study?

Use NR if applicable.

*This is not necessarily the same number as randomized.
How many participants were 
randomized?

Total study n.

How many participants were analyzed? Total study n.
If the numbers differ for different outcomes or time points, report the number of 
participants analyzed for the primary outcome. If not specified, use the time of 
the first measurement.

Was a sample size calculation reported? □Yes
□ No

If yes, what was the calculated sample 
size?
If yes, was the sample size inflated to 
adjust for loss of participants?

□Yes
□No
□Unclear
□N/A

If yes, was the sample size calculation 
based on the primary outcome?

□Yes (primary outcome 
specified by authors)
□Yes (primary outcome inferred 
by data extractor)
□No
□Unclear

Which parameter values were reported 
for the sample size calculation?

□Type I error (α)
□Power (1-β)
□SD
□Control event rate
□Expected treatment difference

Select all that apply.
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□Minimal clinically important 
difference
□Not reported
□N/A

From where was the information for the 
sample size calculation obtained?

□Similar pediatric populations
□Other pediatric populations
□Adult populations
□Internal pilot study
□Expert opinion
□Not reported
□N/A

Was the power of the trial reported? □Yes
□No

*Answer “yes” if the authors report the actual power of the study – distinct from 
using the desired power to calculate the sample size.

Did the authors report a minimal 
clinically important difference?

□Yes
□No
□Unclear

Minimal clinically important difference (MCID): the smallest difference in score 
in the domain of interest which patients perceive as beneficial and which would 
mandate, in the absence of troublesome side effects and excessive cost, a change 
in the patient’s management. 

(Jaeschke Control Clin Trials 1989)

*Answer “yes” if the authors imply that they considered what a clinically 
meaningful difference would be.

If yes, did they provide a reference for 
the minimal clinically important 
difference?

□Yes
□No

Data Monitoring Committee and Follow-up
Was the presence of a Data Monitoring 
Committee reported?

□Yes
□No
□Unclear

May be referred to as a Data Monitoring Committee (DMC), Data Monitoring 
Safety Board (DSMB), or Data Monitoring Board (DMB).

If yes, who were the members? □Physician
□Nurse
□Allied health specialist
□Statistician
□Clinical trial methodologist
□Clinical pharmacologist
□Bioethicist
□Public health practitioner
□Consumer/community 
advocate
□Other (specify):
□Not reported
□N/A

Select all that apply.

Were any interim analyses reported? □Yes, planned a priori
□Yes, not planned a priori
□Yes, unclear when planned
□No

What responsibilities were reported for 
the Data Monitoring Committee?

□Dose adjustment
□Adjustment to enrollment
□Study termination
□Review/approve protocol
□Review/make 

Select all that apply.

recommendations regarding 
quality of study conduct
□Release interim data
□Review/approve manuscripts 
or presentations
□Other (specify):
□Not reported
□N/A

Were stopping rules reported? □Yes
□No
□Unclear

Was the trial stopped early? □Yes
□No
□Not reported

If yes, what was the reason for early 
stopping?

□Benefit
□Harm
□Futility
□Funding

Benefit: stopped because of benefit seen in intervention group
Harm: stopped because of harm seen in intervention group
Futility: stopped because enrolling enough patients to show difference would not 
be feasible or no difference found in interim analysis
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□Recruitment
□Unclear
□N/A

Funding: select if funding was for a specific time frame, not if funding 
inadequate to enroll the higher than anticipated number of participants required 
(that would be futility)
Recruitment: stopped because of lower than anticipated recruitment

Outcomes and conclusions
Was the primary outcome explicitly 
specified?

□Yes
□No

In the case of multiple, connected papers with different areas of focus, base the 
choice of primary outcome on the trial originally identified in our search, 
regardless of whether or not this matches the primary outcome of the trial as a 
whole.

If not, can the primary outcome be 
inferred from the title, study objective, or 
hypothesis?

□Yes
□No
□N/A

What type of data was collected for the 
primary outcome?

□Continuous
□Dichotomous

What was the effect estimate of the 
primary outcome?

n/mean/SD
n/# of events

To select primary outcome, if necessary:
1. Choose the objective over the subjective outcome.
2. If the sample size calculation is based on an outcome, use it as the 

primary outcome.
3. If 1 and 2 aren’t met, use the first outcome listed in the Results section 

as the primary outcome.

If results are reported for multiple groups (e.g., male and female reported 
separately), extract data from first group reported.

If results are reported at multiple time points, extract data from the time of the 
first measurement.

If outcome data was not reported in this 
format, enter the SMD and SE (SMD) 
calculated from the worksheet.

SMD/SE (SMD)
□Other (specify):
□N/A

If the outcome data is not presented as described above, use the Effect Size 
Calculator spreadsheet provided to calculate the SMD and SE.

Only select “other” if the data does not fit into any categories provided in the 
spreadsheet and you would like to enter a comment.

Use “N/A” if the data reported fits into the standard n/mean/SD categories for 
continuous outcomes and n/# of events for dichotomous outcomes.

To use the spreadsheet:
1. Fill out any available information only in the sections highlighted in 

yellow. Any other cells in the spreadsheet will automatically populate 
with the relevant calculations.

2. Scrolling down on the sheet, use the section labelled “Standardized 
Mean Difference Computations” to obtain the results to report. Take the 
calculated value for SMD and SE (SMD) and enter into the DE form. If 
there are values for multiple sections, use the one closer to the top of the 
list (e.g., take the value under “based on reported treatment difference”
over “based on reported CFB in both treatment and control”).

3. If there are more than two study arms, extract data for one treatment and 
one control group, based on (in order):

a. the authors’ specified intent; or
b. the control group with the least intervention (e.g., placebo, 

rather than a low dose) and the treatment group with the most 
intervention (e.g., a high dose rather than a low dose).

Was the treatment effect reported by age 
subgroups?

□Yes
□No
□N/A

*This section (next 7 items) applies to reporting of subgroups in the Results
section. Use “no” if age subgroups are specified in the Methods, but results aren’t 
reported by subgroups in the Results. Use “N/A” if there are no age subgroups in 
the trial.

Was the treatment effect reported by 
another subgroup(s)?

□Yes
□No
□N/A

Applicable to any subgroups other than age (e.g., gender).

If yes, specify how the subgroup(s) was 
defined.

E.g., gender, disease severity

Was the treatment effect statistically 
adjusted for age?

□Yes
□No

I.e., age was included in the statistical model.

Was the treatment effect adjusted for 
another subgroup factor?

□Yes
□No
□N/A

I.e., a subgroup factor other than age was included in the statistical model.

Was a formal test for a subgroup 
interaction effect conducted?

□Yes
□No
□N/A

Test involves statistical testing with a measure of significance (p value).

If yes, was the test of interaction 
significant?

□Yes
□No
□N/A
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Was the primary outcome: □Objective
□Subjective

Objective outcomes include all cause mortality, measures based on a recognized 
laboratory procedure, surgical or instrumental outcomes and other objective 
measures.
Subjective outcomes include patient reported outcomes, physician assessed 
disease outcomes, measures combined from several outcomes, and withdrawals 
or study dropouts.

(Wood BMJ 2008)
If the primary outcome was subjective, 
do the authors report that the outcome 
measurement tool used is valid?

□Yes
□No
□N/A

If yes, is the measurement tool valid in: □Children
□Adults
□Both
□Not reported

As reported by the authors.

If yes, was the validation of the 
measurement tool supported by a 
reference?

□Yes
□No

Which category best describes the type of 
primary outcome measured?

□Behavioural
□Biomarker
□Pain
□Physiological
□Psychological
□Techniques/training
□Quality of life
□Other (specify):
□N/A

Behavioural: e.g. attitudes, eating behaviours
Biomarker: NIH definition: A characteristic that is objectively measured and 
evaluated as an indicator of normal biologic processes, pathogenic processes, or 
pharmacologic responses to a therapeutic intervention. E.g. blood glucose, urine 
cultures.
Pain: e.g. pain relief, pain prevention
Physiological: adapted from NIH definition: A characteristic or variable that 
reflects how a patient feels, functions, or survives. E.g. disease progression, 
mortality
Psychological: e.g. depression assessment scores, neuropsychological test 
performance
Techniques/training: method of intubation, effectiveness of a focus group
Quality of life: e.g. SF-36, patient satisfaction

Was the study described as a pilot or □Yes
exploratory study? □No
Was there at least one outcome that is 
statistically significant?

□Yes
□No

Was the primary outcome statistically 
significant?

□Yes
□No

If the primary outcome was significant, 
which intervention was favoured?

□Treatment
□Control
□N/A

Were any significant subgroup 
differences identified?

□Yes
□No
□N/A

If there was a subgroup effect, was it in 
the same direction as the overall effect?

□Yes
□No
□Unclear
□N/A

Did the authors report planning to collect 
data on adverse effects/events or side 
effects?

□Yes
□No

Was a method for collecting data on 
adverse effects stated?

□Yes
□No

Were any harms reported? □Yes
□No

If yes, which harms were reported? □Severe harms
□Any harm (not individually 
described)
□Organ system-level harms
□Specific harms
□N/A

Select all that apply.

Rely on the authors’ terminology. For example, “severe harms” will capture 
general phrases like those listed below (major adverse events, etc.); however, if 
there is a severe harm that is clearly specified, check “specific harms” instead. 
Using this framework, we can capture what the authors reported, rather than 
having to make judgments.

If mortality is listed as an outcome (e.g., survival study in oncology), do not 
count as a harm – this will be captured below.

Severe harms (could pertain to specific or organ system-level harms): may use 
terms such as “severe adverse events,” “major adverse events,” “severe 
nephrotoxiticy,” etc. A “serious adverse event” is an undesirable experience 
associated with the use of a medical product in a patient that results in a patient 
outcome that is: death, life-threatening, hospitalization (initial or prolonged), 
disability or permanent damage, congenital anomaly/birth defect, required 
intervention to prevent permanent impairment or damage (devices), or other 
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serious important medical events. (U.S. Food and Drug Administration
http://www.fda.gov/safety/medwatch/howtoreport/ucm053087.htm)
Any harm: may include terms such as “side effects,” “any adverse event,” “total 
adverse events,” “overall adverse events”
Organ system-level harms (in general, without further report of individual 
adverse events in those organ systems): e.g. cardiovascular adverse events; 
gastrointestinal adverse events; bone and joint pain; systemic allergic reactions 
(anaphylaxis, asthma, rhinitis, or urticaria); local allergic reactions (large or 
delayed wheals at injection site)
Specific harms: e.g., headache, nausea, vomiting, diarrhea, drowsiness, fatigue, 
dizziness, tremor, neutropenia

Were any harm-related endpoints 
reported?

□Discontinuations due to 
adverse effects
□Any discontinuations
□Mortality
□N/A

Select all that apply.

Discontinuations due to adverse effects: explicitly stated (examples of 
terminology: “withdrawals due to harms,” “adverse events requiring 
discontinuation of study drug,” “hematologic adverse events requiring 
discontinuation of study drug,” “patient withdrawal due to adverse events”)
Any discontinuations: reasons for discontinuations not explicitly stated (e.g., 
could be due to adverse events or lack of efficacy)
Mortality: deaths from any cause, e.g., could be due to disease progression, lack 
of efficacy, or adverse events

List the harms or harm-related endpoints 
that were reported.
Were harms or harm-related endpoints 
reported by group?

□Yes
□No
□General statement

Select all that apply (relevant if harms are NOT reported by group, but a general 
statement is provided).

Use “general statement” for statements such as “No adverse events were 
reported,” the where breakdown by group is not specified.

What were the authors’ overall 
conclusions?

□Positive
□Negative
□Neutral
□Indeterminate

Positive: authors stated that there is evidence of utility
Negative: authors advised against the use of the intervention
Neutral: no evidence of utility/authors reported no opinion
Indeterminate: authors stated there is insufficient evidence

(Tricco et al. J Clin Epi 2009)
Methodological quality
Was the analysis described as intention to 
treat?

□Yes
□No

Was the study described as blinded? □Yes
□No

If yes, was the method of blinding 
described?

□Yes
□No
□N/A

Who was blinded in the study (check all 
that apply)?

□Participants
□Healthcare providers
□Outcome assessors
□Analysts
□Parents/caregivers
□No blinding
□Unclear

Registration and protocol characteristics
In the publication, was registration of the 
trial declared?

□Yes
□No

Was the trial registered with a clinical 
trial registry?

□Yes
□No

If trial registration is not declared, search, in order, the trial title/key words, 
corresponding author, first author, and/or last author in each of:
1. ICTRP (apps.who.int/trialsearch/)
2. Current Controlled Trials (www.controlled-trials.com/mrct/ -- select all 5 
registers included in the meta-register)
3. Google

If yes, which registry was used?
Were the primary outcomes specified in 
the trial registry?

□Yes
□No

I.e., does the registry specify primary outcomes for the trial, whether or not they 
match up with what is reported in the publication.

If specified, what primary outcomes were 
reported in the trial registry?
Was the primary outcome stated in the 
trial registry the same as in the 
publication?

□Yes
□No
□Partially
□N/A

Was the primary outcome stated in the 
trial registry made a secondary outcome 
in the publication?

□Yes
□No
□Partially
□N/A
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Was the primary outcome stated in the 
trial registry omitted from the 
publication?

□Yes
□No
□Partially
□N/A

Was a non-primary outcome in the trial 
registry changed to primary in the 
publication?

□Yes
□No
□Partially
□N/A

Was an outcome that was not included in 
the trial registry a primary outcome in the 

□Yes
□No

publication? □N/A
Were any subgroup analyses planned in 
the trial registry?

□Yes
□No
□N/A
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CONSORT 2010 Checklist of Information to Include When Reporting a Randomized Trial

Section/Topic Item Number Checklist Item
Title and abstract 1a 

1b 
Identification as a randomized trial in the title
Structured summary of trial design, methods, results, and conclusions (for specific guidance, see CONSORT 
for abstracts)

Introduction
Background and objectives 2a

2b
Scientific background and explanation of rationale
Specific objectives or hypotheses

Methods
Trial design 3a

3b

Description of trial design (such as parallel, factorial), including allocation ratio.
*Look for 3 components: parallel/factorial/etc.; superiority/equivalence/etc.; allocation ratio
Important changes to methods after trial commencement (such as eligibility criteria), with reasons
*Use protocol/trial registry if available.

Participants 4a
4b

Eligibility criteria for participants
Settings and locations where the data were collected

Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 
actually administered

Outcomes 6a

6b

Completely defined prespecified primary and secondary outcome measures, including how and when they were 
assessed
Any changes to trial outcomes after the trial commenced, with reasons
*Use protocol/trial registry if available.

Sample size 7a
7b

How sample size was determined
When applicable, explanation of any interim analyses and stopping guidelines
*Use protocol/trial registry if available.

Randomization
Sequence generation 8a

8b
Method used to generate the random allocation sequence
Type of randomization; details of any restriction (such as blocking and block size)

Allocation concealment 
mechanism

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 
describing any steps taken to conceal the sequence until interventions were assigned

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 
interventions

Blinding 11a

11b

If done, who was blinded after assignment to interventions (for example, participants, care providers, those 
assessing outcomes) and how
If relevant, description of the similarity of interventions

Statistical methods 12a
12b

Statistical methods used to compare groups for primary and secondary outcomes
Methods for additional analyses, such as subgroup analyses and adjusted analyses

Results
Participant flow (a diagram 
is strongly recommended)

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 
were analyzed for the primary outcome

13b For each group, losses and exclusions after randomization, together with reasons
Recruitment 14a

14b
Dates defining the periods of recruitment and follow-up
Why the trial ended or was stopped
*YES: if the trial reports the intended (e.g., 3 year trial) and actual (e.g., mean length of follow-up 35 months) 
length of follow-up; OR if the reason for early stopping is reported. UNABLE TO ASSESS: if there is no 
supporting detail
*Use protocol/trial registry if available.

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group
Numbers analyzed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was 

by original assigned groups
Outcomes and estimation 17a

17b

For each primary and secondary outcome, results for each group, and the estimated effect size and its precision 
(such as 95% confidence interval)
For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 
prespecified from exploratory

Harms 19 All important harms or unintended effects in each group (for specific guidance, see CONSORT for harms)
Discussion
Limitations 20 Trial limitations; addressing sources of potential bias; imprecision; and, if relevant, multiplicity of analyses
Generalizability 21 Generalizability (external validity, applicability) of the trial findings
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
Other information
Registration 23 Registration number and name of trial registry
Protocol 24 Where the full trial protocol can be accessed, if available
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders

*For further guidance, please see Schulz Ann Intern Med 2010;152 and Moher BMJ 2010;340:c8
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*For further guidance, please refer to Chapter 8 of the Cochrane Handbook (http://handbook.cochrane.org/) or 
the StaR Child Health Risk of Bias wiki (http://starchildhealth-riskofbias.wikispaces.com/).

Types of Biases and ROB Domains

Bias ROB Domain
Selection Bias Sequence generation

Allocation concealment
Performance Bias Blinding study participants and personnel
Detection Bias Blinding outcome assessors
Attrition Bias Incomplete outcome data
Reporting Bias Selective outcome reporting
Other Bias “Other sources” of bias

Sequence Generation

Was the allocation sequence adequately generated?
Randomization ensures that the groups being compared are balanced for known and unknown confounders.
Inadequate sequence generation can overestimate treatment effects by 12% (ROR 0.88, 95% CI 0.79, 
0.99).1

ROB Decision Criteria
Low Description of a random component in sequence generation process (e.g., computer-

generated random numbers, coin toss, random number table).
Unclear Insufficient data is provided to make a judgment (e.g., only described as: random, randomly 

generated, randomized, etc.).

Statements that groups were blocked or stratified should NOT be considered sufficient for a 
‘yes/low risk’ rating unless accompanied by a description indicating the sequence was 
computer generated,

High No randomization or inappropriate randomization (e.g. alternation, assignment based on 
birth date or day of hospital admission).

Allocation Concealment

Was allocation adequately concealed?
Allocation concealment ensures that the randomization sequence is unknown to the person entering 
participants into a trial until allocation to an intervention has occurred.
Inadequate allocation concealment can exaggerate treatment effects by 18% (ROR 0.82, 95% CI 0.71, 
0.94).2

ROB Decision Criteria
Low Sequentially numbered, opaque, sealed envelopes.

Sequentially numbered drug containers of identical appearance.
Central allocation with description (i.e. pharmacy, web-based, call-in).
Randomization sequence maintained by a 3rd party uninvolved in the investigation or off-
site.
Central allocation, but no further description is provided. Use context to determine whether 
this better fits in ‘low’ or ‘unclear.’

Unclear No statement.
Includes 1 or 2 of: opaque, sealed, sequentially numbered envelopes is described, but does 
not use ALL 3 descriptors.
Randomization sequence is kept on site (with no further description).

High Open allocation schedule.
Any method in which the investigators could foresee the group assignment (e.g. alternation, 
date of birth, etc.).

Blinding – 1) Participants and personnel; 2) Outcome assessors

Was knowledge of the allocated intervention adequately prevented during the study?
Blinding of key individuals in a trial can minimize performance and detection bias.
Studies not described as “double-blind” can overestimate treatment effects by 9% (ROR 0.91, 95% CI 0.83, 
1.0).3

Results not consistent across studies.
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ROB Decision Criteria
Low No blinding or incomplete blinding, but the outcome is unlikely to be influenced by lack of 

blinding.
Blinding of participants and key study personnel ensured, and unlikely that the blinding 
could have been broken.
Description of “double-blinding” with specification that the participants and study 
personnel are blinded.
Description of the use of “double-dummy” or “matched placebo.”

Unclear Insufficient information to permit judgment.
The study did not address blinding.

High No blinding or incomplete blinding and the outcome is likely to be influenced.
Blinding attempted, but likely that it could have been broken and the outcome is likely to be 
influenced.
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Blinding of participants and personnel (Performance bias) 

Risk of biasOutcome typeBlinding 
description

Category of 
bias

Personnel/
Participants

(Performance 
bias)

Open-label

Objective 
outcome Unclear

Subjective 
outcome High

Double-blinded 
(no description)

Objective 
outcome Unclear

Subjective 
outcome Unclear

Description that 
personnel & 

participants are 
blinded

Objective 
outcome Low

Subjective 
outcome Low

Blinding of outcome assessment (Detection bias)

Used when 3rd party assessor is mentioned.
When 3rd party assessor is not mentioned, use the same assessment as for blinding of participants and 
personnel.

Risk of biasOutcome typeBlinding 
descriptionCategory of bias

Outcome 
Assessment
(Detection 

bias)

Assessor 
blinded

Objective 
outcome Low

Subjective 
outcome Low

Assessor 
un-blinded

Objective 
outcome Low

Subjective 
outcome High

Unclear on 
assessor blinding

Objective 
outcome Low

Subjective 
outcome Unclear
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Incomplete Outcome Data

• Were incomplete outcome data adequately addressed?
• Per protocol analyses may yield more favourable estimates compared to intention-to-treat (ITT) analyses.
• “Modified” ITT* may overestimate treatment effects by 15% (ROR 0.85, 95% CI 0.81, 0.88).4

• Results not consistent across studies.

ROB Decision Criteria
Low ROB ITT and dropout rate <10%.

No ITT, dropout rate <10%, and number and reasons for withdrawal balanced between 
groups.

Unclear ROB ITT and/or dropout rate between 10 and 30%.
High ROB Dropout rate ≥30%.

Dropout rate <30%, but number and reason for dropouts very imbalanced between groups.
Per protocol analysis only (unless under of patients switching groups is too small to make 
any important difference to the estimated intervention effect).

*Modified ITT is not consistently defined, but may refer to how participants contribute outcome data (e.g., all 
participants available for follow-up at timepoint X), and whether all or a subset of randomized participants are 
included in the analysis (e.g., excluding participants that did not receive a specified minimum amount of the 
intended intervention). In assessing this domain, closely consider the description of what was done, the dropout rate, 
and the likelihood for bias.

Selective outcome reporting

• Is there an indication that the reports are free of selective outcome reporting (SOR)?
• SOR occurs when a subset of the original variables recorded for investigation in the protocol is presented in 

the publication.
• It may also be indicated by discrepancies in the primary outcomes proposed and those reported.
• Statistically significant outcomes are more likely to be completely reported than non-significant outcomes 

(range of odds ratios 2.2 to 4.7).5

ROB Decision Criteria
Low ROB No discrepancies between outcomes listed in the protocol and those described in the results.
Unclear ROB N/A
High ROB Outcomes are identified in the protocol or methods section that are not described in the 

results section of the report.

When to search for protocols:
Cochrane 
recommendations

Protocol should be compared with results.

In a previous study, we found that searching for protocols had little yield, but often changed 
assessment when found.

Protocol or registry 
number is reported

Look for the protocol and compare outcomes in protocol with the results.

Protocol registries: clinicaltrials.gov, ISRCTN, WHO, Australia/New Zealand registry
No protocol reported Do not look for protocols – assess as unclear.

Request guidance from clinical leads to determine if there are key outcomes that should be reported according to the 
report topic. Decisions on searching for protocols and how to use them should be made at the outset of each review, 
based on the specific context.

Other sources of bias

• “Catch-all” domain.
• Source of funding or early stopping should not be assessed in “other sources” of bias; however, continue 

to extract these items and report them in the results/discussion sections. 
o Conduct a sensitivity analysis for studies that received industry funding versus no industry 

funding.
o Conflict of interest can be assessed in the “publication bias” domain of GRADE.

• Specific “other sources” of bias will not be identified to assess for each project. 
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ROB Decision Criteria
Low ROB No other sources of bias are identified.

This is the default assessment.
Unclear ROB N/A
High ROB Other sources of bias such as: participant characteristics (baseline imbalances), study design 

characteristics (crossover, cluster randomized, blocked randomization in unblinded trials).

Overall ROB Assessment

ROB Decision Criteria
Low ROB All domains are assessed as low.
Unclear ROB At least one domain is assessed as unclear and no domains are assessed as high.
High ROB At least one domain is assessed as high.

1 Als-Nielsen B, Gluud LL, Gluud C. Methodological quality and treatment effects in randomised trials: a review of 
six empirical studies. 12th Cochrane Colloquium Oct 2-6, Ottawa, Ontario, Canada, 2004
2 Pildal J, Hrobjartsson A, Jorgensen KJ, Hilden J, Altman DG, Gotzsche PC. Impact of allocation concealment on 
conclusions drawn from meta-analyses of randomized trials. Int J Epidemiol 2004; 36(4):847-457
3 Pildal J, Hrobjartsson A, Jorgensen KJ, Hilden J, Altman DG, Gotzsche PC. Impact of allocation concealment on 
conclusions drawn from meta-analyses of randomized trials. Int J Epidemiol 2004; 36(4):847-457
4 Abraha I, Duca PG, Montedori A. Empirical evidence of bias: modified intention to treat analysis of randomised 
trials affects estimates of intervention efficacy. Z Evid Fortbild Qual Gesundhwes 2008; 102[Suppl VI]:9.
5 Dwan K, Altman DG, Arnaiz JA, Bloom J, Chan AW, Cronin E, et al. Systematic review of the empirical evidence 
of study publication bias and outcome reporting bias. PLoS ONE 2008; 3(80):e3081.

Appendix 4. Continued.

THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume 193

244.e32 Gates et al



RISK OF BIAS FOR CHILDREN IN TRIALS – 007

Guidelines and Decision Rules for Risk of Bias Assessments

*Use these decision rules in addition to the guidelines outlined in the Cochrane criteria (attached).

Sequence generation:
- If blocked randomization, permutation, or stratification is specified, assume the randomization 

sequence was computer-generated and answer YES.
- If the description only includes ‘random’, ‘randomly generated’, ‘randomized’, etc, do not assume 

additional details and answer UNCLEAR.

Allocation concealment:
- If the randomization is conducted by central telephone, pharmacy, etc, assume this is adequate and 

answer YES.

Blinding:
- Determine whether the blinding is likely to be broken, and whether the outcomes in unblinded 

studies are likely to be influenced by the lack of blinding.
- If a study is described as “double-dummy”, assume that this is appropriate and answer YES.  If it 

is described as “double-blind” without further details, answer UNCLEAR.

Incomplete outcome data:
- Look for intention-to-treat analysis.  If this was done appropriately, answer YES.
- If all participants were accounted for (i.e. no drop-outs or censored analysis conducted), answer 

YES.
- If the numbers and reasons for withdrawal/drop-outs were described and comparable across 

groups (and ≤ approximately 10%), answer YES.
- If there is greater than 10% drop-out, consider UNCLEAR or NO.

Selective outcome reporting:
- If the study protocol is available, compare the outcomes reported in the publication to those 

specified in the protocol.  Answer YES if the outcomes in the two documents match.
- If the study protocol is not available, compare the outcomes reported in the Methods and Results 

sections.  Answer YES if these match.

Other sources of bias:
- Assess for baseline imbalances that could have biased the results (or were not accounted for).
- Assess for early stopping for benefit.
- Assess for appropriateness of cross-over design (e.g. inadequate wash-out period).
- Assess for inappropriate influence of funders that could have biased the results.

If sponsor is acknowledged and there is a clear statement regarding no involvement of 
sponsor in trial conduct or data management/analysis, answer YES.
If sponsor is acknowledged and no one from the sponsoring agency was an author, 
answer YES.
If sponsor is acknowledged and someone from the sponsoring agency was an author, 
answer NO.
If a drug/intervention is provided by industry, but the trial has no other inappropriate 
influence of funding, answer YES.
If there is no mention of funding source, answer UNCLEAR.

- Note any “other” sources of bias.
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Table 8.5.c: Criteria for judging risk of bias in the ‘Risk of bias’ assessment tool

SEQUENCE GENERATION 
Was the allocation sequence adequately generated? [Short form: Adequate sequence generation?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

The investigators describe a random component in the sequence generation 
process such as:

Referring to a random number table;

Using a computer random number generator;

Coin tossing;

Shuffling cards or envelopes;

Throwing dice;

Drawing of lots;

Minimization*.

*Minimization may be implemented without a random element, and this is 
considered to be equivalent to being random.

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

The investigators describe a non-random component in the sequence 
generation process. Usually, the description would involve some systematic, 
non-random approach, for example:

Sequence generated by odd or even date of birth;

Sequence generated by some rule based on date (or day) of admission;

Sequence generated by some rule based on hospital or clinic record 
number.

Other non-random approaches happen much less frequently than the systematic 
approaches mentioned above and tend to be obvious. They usually involve 
judgement or some method of non-random categorization of participants, for 
example:

Allocation by judgement of the clinician;

Allocation by preference of the participant;

Allocation based on the results of a laboratory test or a series of tests;

Allocation by availability of the intervention.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

Insufficient information about the sequence generation process to permit 
judgement of ‘Yes’ or ‘No’. 
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ALLOCATION CONCEALMENT
Was allocation adequately concealed? [Short form: Allocation concealment?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

Participants and investigators enrolling participants could not foresee 
assignment because one of the following, or an equivalent method, was used to 
conceal allocation:

Central allocation (including telephone, web-based, and pharmacy-
controlled, randomization);

Sequentially numbered drug containers of identical appearance;

Sequentially numbered, opaque, sealed envelopes. 

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

Participants or investigators enrolling participants could possibly foresee 
assignments and thus introduce selection bias, such as allocation based on: 

Using an open random allocation schedule (e.g. a list of random 
numbers);

Assignment envelopes were used without appropriate safeguards (e.g. 
if envelopes were unsealed or nonopaque or not sequentially 
numbered);

Alternation or rotation;

Date of birth;

Case record number;

Any other explicitly unconcealed procedure.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

Insufficient information to permit judgement of ‘Yes’ or ‘No’. This is usually 
the case if the method of concealment is not described or not described in 
sufficient detail to allow a definite judgement – for example if the use of 
assignment envelopes is described, but it remains unclear whether envelopes 
were sequentially numbered, opaque and sealed.

BLINDING OF PARTICIPANTS, PERSONNEL AND OUTCOME ASSESSORS
Was knowledge of the allocated interventions adequately prevented during the study? [Short form: 
Blinding?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

Any one of the following:

No blinding, but the review authors judge that the outcome and the 
outcome measurement are not likely to be influenced by lack of 
blinding;

Blinding of participants and key study personnel ensured, and unlikely 
that the blinding could have been broken;

Either participants or some key study personnel were not blinded, but 
outcome assessment was blinded and the non-blinding of others 
unlikely to introduce bias.

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

Any one of the following:

No blinding or incomplete blinding, and the outcome or outcome 
measurement is likely to be influenced by lack of blinding;

Blinding of key study participants and personnel attempted, but likely 
that the blinding could have been broken;

Either participants or some key study personnel were not blinded, and 
the non-blinding of others likely to introduce bias.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

Any one of the following:

Insufficient information to permit judgement of ‘Yes’ or ‘No’; 

The study did not address this outcome.
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INCOMPLETE OUTCOME DATA
Were incomplete outcome data adequately addressed? [Short form: Incomplete outcome data 
addressed?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

Any one of the following:

No missing outcome data;

Reasons for missing outcome data unlikely to be related to true 
outcome (for survival data, censoring unlikely to be introducing bias);

Missing outcome data balanced in numbers across intervention 
groups, with similar reasons for missing data across groups;

For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk not enough to have a clinically 
relevant impact on the intervention effect estimate;

For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing outcomes 
not enough to have a clinically relevant impact on observed effect 
size;

Missing data have been imputed using appropriate methods.

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

Any one of the following:

Reason for missing outcome data likely to be related to true outcome, 
with either imbalance in numbers or reasons for missing data across 
intervention groups;

For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk enough to induce clinically 
relevant bias in intervention effect estimate;

For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing outcomes 
enough to induce clinically relevant bias in observed effect size;

‘As-treated’ analysis done with substantial departure of the 
intervention received from that assigned at randomization;

Potentially inappropriate application of simple imputation.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

Any one of the following:

Insufficient reporting of attrition/exclusions to permit judgement of 
‘Yes’ or ‘No’ (e.g. number randomized not stated, no reasons for 
missing data provided);

The study did not address this outcome.
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SELECTIVE OUTCOME REPORTING
Are reports of the study free of suggestion of selective outcome reporting? [Short form: Free of 
selective reporting?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

Any of the following:

The study protocol is available and all of the study’s pre-specified 
(primary and secondary) outcomes that are of interest in the review 
have been reported in the pre-specified way;

The study protocol is not available but it is clear that the published 
reports include all expected outcomes, including those that were pre-
specified (convincing text of this nature may be uncommon).

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

Any one of the following:

Not all of the study’s pre-specified primary outcomes have been 
reported;

One or more primary outcomes is reported using measurements, 
analysis methods or subsets of the data (e.g. subscales) that were not 
pre-specified;

One or more reported primary outcomes were not pre-specified 
(unless clear justification for their reporting is provided, such as an 
unexpected adverse effect);

One or more outcomes of interest in the review are reported 
incompletely so that they cannot be entered in a meta-analysis;

The study report fails to include results for a key outcome that would 
be expected to have been reported for such a study.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

Insufficient information to permit judgement of ‘Yes’ or ‘No’. It is likely that 
the majority of studies will fall into this category.

OTHER POTENTIAL THREATS TO VALIDITY
Was the study apparently free of other problems that could put it at a risk of bias? [Short form: Free 
of other bias?]

Criteria for a judgement of 
‘YES’ (i.e. low risk of 
bias).

The study appears to be free of other sources of bias.

Criteria for the judgement 
of ‘NO’ (i.e. high risk of 
bias).

There is at least one important risk of bias. For example, the study:

Had a potential source of bias related to the specific study design 
used; or

Stopped early due to some data-dependent process (including a 
formal-stopping rule); or

Had extreme baseline imbalance; or

Has been claimed to have been fraudulent; or

Had some other problem.

Criteria for the judgement 
of ‘UNCLEAR’ (uncertain 
risk of bias).

There may be a risk of bias, but there is either:

Insufficient information to assess whether an important risk of bias 
exists; or

Insufficient rationale or evidence that an identified problem will 
introduce bias.
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