The Cochrane Collaboration’stool for assessing risk of bias

Domain

Description

Review authors' judgement

Sequence gener ation

Describe the method used to generate the allocation sequence in sufficient detail to
alow an assessment of whether it should produce comparable groups.

Was the allocation sequence
adequately generated?

Allocation concealment

Describe the method used to conceal the allocation sequence in sufficient detail to
determine whether intervention allocations could have been foreseen in advance of,
or during, enrolment.

Was allocation adequately
concealed?

main outcome (or class of outcomes)

reported, the numbers in each intervention group (compared with total randomized
participants), reasons for attrition/exclusions where reported, and any re-inclusionsin
analyses performed by the review authors.

Blinding of participants, personnel | Describe all measures used, if any, to blind study participants and personnel from Was knowledge of the

and outcome assessor s Assessiments | knowledge of which intervention a participant received. Provide any information alocated intervention

should be made for each main relating to whether the intended blinding was effective. adequately prevented during
outcome (or class of outcomes) the study?

Incomplete outcome data Describe the completeness of outcome data for each main outcome, including Were incomplete outcome data
Assessments should be made for each | attrition and exclusions from the analysis. State whether attrition and exclusions were | adequately addressed?

Selective outcome r eporting

State how the possibility of selective outcome reporting was examined by the review
authors, and what was found.

Arereports of the study free of
suggestion of selective
outcome reporting?

Other sourcesof bias

State any important concerns about bias not addressed in the other domains in the
tool.

If particular questions/entries were pre-specified in the review’ s protocol, responses
should be provided for each question/entry.

Was the study apparently free
of other problems that could
put it at a high risk of bias?

Possible appr oach for summary assessments outcome (acr oss domains) within and across studies

Risk of bias I nter pretation

Within a study

Across studies

Low risk of bias

Plausible bias unlikely to seriously ater the
results.

Low risk of biasfor all key domains.

Most information is from studies at low
risk of bias.

Unclear risk of bias

Plausible bias that raises some doubt about
theresults

Unclear risk of biasfor one or more key
domains.

Most information is from studies at low or
unclear risk of bias.

High risk of bias

Plausible bias that serioudy weakens
confidence in the results.

High risk of biasfor one or more key
domains.

The proportion of information from studies
at highrisk of biasis sufficient to affect the
interpretation of the results.




Criteriafor judging risk of biasin the ‘Risk of bias assessment tool

SEQUENCE GENERATION

Wasthe allocation sequence adequately generated? [Short form: Adequate sequence generation?]

Criteriafor a judgement of ‘ YES'
(i.e low risk of bias).

Theinvestigators describe a random component in the sequence generation process such as.

Referring to arandom 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 thisis considered to be equivalent to being random.

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

Theinvestigators 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 involvejudgement 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 alaboratory test or a series of tests;

Allocation by availability of theintervention.

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

Insuffid ent information about the sequence generation process to permit judgement of ‘Yes' or ‘No'.

ALLOCATION CONCEALME

NT

Was allocation adequately concealed? [Short form: Allocation concealment?]

Criteriafor 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 tel ephone, web-based, and pharmacy-controlled, randomization);

Sequentially numbered drug containers of identical appearance;

Sequentially numbered, opagque, sealed envelopes.

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

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

Using an open random all ocation schedul e (e.g. alist of random numbers);

Assignment envel opes were used without appropriate safeguards (e.g. if envelopes were unseal ed or non-opaque or not
sequentially numbered);

Alternation or rotation;

Date of birth;

Caserecord number;

Any other explicitly unconceal ed procedure.




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

Insufficient information to permit judgement of ‘Yes or ‘No’. Thisisusually the case if the method of concealment is not
described or not described in sufficient detail to allow a definite judgement — for exampleif the use of assignment envelopes is
described, but it remains unclear whether enve opes were sequentially numbered, opague and seal ed.

BLINDING OF PARTICIPANTS, PERSONNEL AND OUTCOME ASSESSORS

Was knowledge of the allocated

interventions adequately prevented during the study? [Short form: Blinding?]

Criteriafor a judgement of ‘ YES'
(i.e low risk of bias).

Any one of the following:

*= Noblinding, but the review authors judge that the outcome and the outcome measurement are not likdy 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 personnd 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 highrisk of bias).

Any one of the following:

* Noblinding 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 personnd 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:
» Insufficent information to permit judgement of ‘Yes or ‘No’;
» Thestudy did not address this outcome.

INCOMPLETE OUTCOME DATA
Were incomplete outcome data adequately addressed? [Short form: I ncomplete outcome data addressed?]

Criteriafor a judgement of ‘ YES'
(i.e low risk of bias).

Any one of the following:

= No missing outcome data;

» Reasonsfor 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
aclinically rdevant impact on theintervention effect estimate;

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

* Missing data have been imputed using appropriate methods.

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

Any one of the following:

» Reason for missing outcome data likdy 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
dinically relevant biasin intervention effect etimate;

=  For continuous outcome data, plausible effect size (differencein means or standardized difference in means) among missing
outcomes enough to induce dinically rdevant biasin observed effect size;

= ‘Astreated’ analysis done with substantial departure of the intervention received from that assigned at randomization;

= Potentially inappropriate application of simpleimputation.




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 ‘N0’ (e.g. number randomized not stated, no
reasons for missing data provided);

* Thestudy did not address this outcome.

SELECTIVE OUTCOME REPORTING
Arereportsof the study free of suggestion of selective outcome reporting? [Short form: Free of selective reporting?]

Criteriafor a judgement of ‘ YES'
(i.e low risk of bias).

Any of the following:

= Thestudy protocol isavailableand 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;

» Thestudy protocol isnot available but it is dear that the published reportsinclude 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 highrisk of bias).

Any one of the following:

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

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

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

*=  Oneor moreoutcomes of interest in the review are reported incompletely so that they cannot be entered in a meta-analysis;

= Thestudy 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 islikely that the majority of studies will fall into this category.

OTHER POTENTIAL THREATSTO VALIDITY
Wasthe study apparently free of other problemsthat could put it at arisk of bias? [Short form: Free of other bias?]

Criteriafor 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 highrisk of bias).

Thereisat least oneimportant risk of bias. For example, the study:

» Had apotential source of biasrelated to the specific study design used; or

Stopped early dueto some data-dependent process (induding a formal-stopping rule); or
Had extreme baselineimbalance; or

Has been claimed to have been fraudul ent; or

Had some other problem.

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

There may bearisk of bias, but thereis either:
» Insufficent information to assess whether an important risk of bias exists; or
» |nsufficient rationale or evidence that an identified problem will introduce bias.




