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ABSTRACT

Background

Randomised trials use the play of chance to assign participants to comparison groups. The unpredictability of the process, if not subverted,
should prevent systematic differences between comparison groups (selection bias). Differences due to chance will still occur and these are
minimised by randomising a sufficiently large number of people.

Objectives

To assess the effects of randomisation and concealment of allocation on the results of healthcare studies.

Search methods

We searched the Cochrane Methodology Register, MEDLINE, SciSearch and reference lists up to September 2009. In addition, we screened
articles citing included studies (ISI Science Citation Index) and papers related to included studies (PubMed).

Selection criteria

Eligible study designs were cohorts of studies, systematic reviews or meta-analyses of healthcare interventions that compared random
allocation versus non-random allocation or adequate versus inadequate/unclear concealment of allocation in randomised trials.
Outcomes of interest were the magnitude and direction of estimates of effect and imbalances in prognostic factors.

Data collection and analysis

We retrieved and assessed studies that appeared to meet the inclusion criteria independently. At least two review authors independently
appraised methodological quality and extracted information. We prepared tabular summaries of the results for each comparison and
assessed the results across studies qualitatively to identify common trends or discrepancies.

Randomisation to protect against selection bias in healthcare trials (Review) 1
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Main results

Atotal of 18 studies (systematic reviews or meta-analyses) met our inclusion criteria. Ten compared random allocation versus non-random
allocation and nine compared adequate versus inadequate or unclear concealment of allocation within controlled trials. All studies were
at high risk of bias.

For the comparison of randomised versus non-randomised studies, four comparisons yielded inconclusive results (differed between
outcomes or different modes of analysis); three comparisons showed similar results for random and non-random allocation; two
comparisons had larger estimates of effect in non-randomised studies than in randomised trials; and two comparisons had larger estimates
of effect in randomised than in non-randomised studies.

Five studies found larger estimates of effect in trials with inadequate concealment of allocation than in trials with adequate concealment.
The four other studies did not find statistically significant differences.

Authors' conclusions

The results of randomised and non-randomised studies sometimes differed. In some instances non-randomised studies yielded larger
estimates of effect and in other instances randomised trials yielded larger estimates of effect. The results of controlled trials with adequate
and inadequate/unclear concealment of allocation sometimes differed. When differences occurred, most often trials with inadequate
or unclear allocation concealment yielded larger estimates of effects relative to controlled trials with adequate allocation concealment.
However, itis not generally possible to predict the magnitude, or even the direction, of possible selection biases and consequent distortions
of treatment effects from studies with non-random allocation or controlled trials with inadequate or unclear allocation concealment.

PLAIN LANGUAGE SUMMARY

Randomised controlled trials as a safeguard against biased estimates of treatment effects

Randomised controlled trials (RCTs) use the play of chance to allocate participants to comparison groups to prevent selection bias. Other
means of treatment allocation are more prone to bias because decisions about which treatment to use can be influenced by the preferences
of the physician or patient. This review compares random allocation (allocated to treatment using a random method) versus non-random
allocation (allocated to treatment using a non-random method, such as alternation or external, uncontrollable factors, with no clinical
judgement involved) and controlled trials with adequate versus inadequate/unclear concealment of allocation. Concealed treatment
allocation is best described in general terms as the process used to prevent foreknowledge of group assignment in a controlled trial (such
as the use of sequentially numbered opaque, sealed envelopes).

The results of randomised and non-randomised studies sometimes differed. Sometimes non-randomised studies yielded larger estimates
of effect, and sometimes randomised trials yielded larger estimates of effect. On the other hand, not using concealed random allocation
resulted in larger estimates of effect, but sometimes it resulted in similar estimates of effect (from harmful to beneficial or vice versa). It
is a paradox that the unpredictability of random allocation is the best protection against the unpredictability of the extent to which non-
randomised studies may be biased.

Randomisation to protect against selection bias in healthcare trials (Review) 2
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BACKGROUND

Discoveries of dramatically effective healthcare interventions,
like epinephrine for anaphylaxis, are not common. The majority
of healthcare interventions are at best moderately superior to
conventional care or a placebo. Some interventions that are
believed to be beneficial are, in fact, no more effective than a
placebo and some are even harmful. Well-intentioned clinicians
have, for example, treated stroke by applying leeches to the anus
(Gubler 1971), treated neurosyphilis by injecting malarial parasites
(Austin 1992), treated angina with internal mammary artery ligation
(Valenstein 1986), treated symptomatic atherosclerotic disease of
the internal carotid artery with extracranial-intracranial bypass
surgery (EC/IC Bypass 1985), and treated asymptomatic ventricular
arrhythmia after myocardial infarction with class I antiarrhythmic
drugs (Echt 1991). It has been estimated that tens of thousands
of patients died prematurely from widespread use of class |
antiarrhythmic drugs alone (Moore 1995), which caused one death
for every 20 patients who were treated (Teo 1993). Failure to
evaluate interventions adequately has also delayed the use of
effective interventions, such as magnesium sulphate instead of
diazepam or phenytoin for the treatment of eclampsia (Eclampsia
1995).

As stated by Archie Cochrane: "Observational evidence is clearly
better than opinion, but it is thoroughly unsatisfactory. All
research on the effectiveness of therapy was in this unfortunate
state until the early 1950s. The only exceptions were the drugs
whose effects on immediate mortality were so obvious that no
randomised trials were necessary, such as insulin, sulphonamide,
and penicillin" (Cochrane 1972). Cochrane, along with many others,
credits Austin Bradford Hill with bringing an experimental approach
into clinical medicine. The 1948 report of the randomised trial of
streptomycin for pulmonary tuberculosis by Hill and his colleagues
is widely recognised as a landmark study in this regard (MRC 1948).

"The basic idea, like most good things, is very simple" (Cochrane
1972). The primary reason for random assignment is to remove the
potential of bias in the assignment of people to one intervention or
another, i.e. to protect against any possible systematic connection
between the treatment that people receive and their prognosis. In
addition to producing comparable groups of treatment and control
patients, which other means of allocation such as alternation
can also do, concealed randomisation introduces unpredictability.
When alternation or any other pre-set schedule (such as time of
admission) is used, a clinician who wants a patient to receive a
particular treatment can learn the schedule and might then be
able to arrange to enter a patient into the study at an opportune
moment. If randomisation has been successfully concealed,
however, each patient's treatment will be assigned according to
the play of chance. This unpredictability, unless subverted by
clinicians who find a way to access the randomisation schedule in
advance, should prevent systematic differences in the prognosis of
the groups of patients that are being compared. Differences due
to chance will still occur and these are minimised by randomising
a sufficiently large number of people. Although it is possible to
control for differences between comparison groups in other ways,
such as statistical adjustment of the analyses, this is only possible
forfactorsthat are known and measured. Randomisationis the only
means of controlling for unknown and unmeasured factors as well
as those that are known and measured.

Despite this simple logic and many anecdotal examples of harm
being done because of delays in conducting randomised trials,
there are limitations to the use of randomised trials, both
real and imagined, and scepticism about the importance of
randomisation (Black 1996; Pockock 2000; US Office HTA 1994;
Weiss 1998). We believe this scepticism is healthy. It is important to
question assumptions about research methods, and to test these
assumptions empirically, just as it is important to test assumptions
about the effects of health care. Methodological hubris can be
just as dangerous as medical hubris. Empirical comparisons of
randomised versus non-randomised evaluations of the effects of
health care represent important steps away from hubris. This
review of such comparisons has been updated from previously
published reviews (Kunz 1998, Kunz 2002, see What's new). This
review differs from other similar reviews (McKee 1999; Reeves 1998)
in the questions that are addressed and the methods that were
used, but there is not a major disagreement in the conclusions of
these reviews (Britton 1999; Kunz 1999).

Previous versions of this review included a comparison of high
and low quality randomised controlled trials (RCTs). However,
Jiini and colleagues demonstrated a limited ability of scores to
distinguish reliably between high and low quality studies and thus
caution against the use of scores (Juni 1999). This finding has to
be taken into account and should lead to a careful interpretation
of comparisons between high and low quality studies. Given the
results of Jlni et al's analysis and the inability to determine
the extent to which any differences in effects can be attributed
to randomisation or concealment of allocation, we previously
concluded that we would not include the comparison of high and
low quality RCTs in this or future updates of this review (Kunz 2002).

Previous versions of this review also included systematic reviews
or meta-analyses that incidentally included a comparison of
randomised versus non-randomised studies, or randomised trials
with and without adequate allocation concealment. In this update
we excluded these analyses because they generally lack power and
because reporting bias is likely to have occurred (preferentially
reported if results were positive). Furthermore, obtaining all such
comparisons or an unbiased sample of them would require
undertaking a new methodological study, similar to those that are
included in this review of methodological studies.

OBJECTIVES

To assess the effects of random allocation and allocation
concealment on the results of healthcare studies.

METHODS

Criteria for considering studies for this review
Types of studies

Eligible study designs were cohorts of studies, systematic reviews
or meta-analyses that compared random allocation to non-random
allocation, or concealment of allocation (the process used to
prevent foreknowledge of group assignment in a randomised trial)
to non-concealed allocation. We excluded single case studies,
systematic reviews or meta-analyses that incidentally reported a
comparison of interest, and simulation studies.

Randomisation to protect against selection bias in healthcare trials (Review) 3
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Types of data

Studies included were systematic reviews and meta-analyses
based on healthcare trials, including trials of clinical interventions
(‘clinical trials') and non-clinical interventions where the effects of
the intervention on one or more health outcomes were measured.

For the comparison of random allocation to non-random allocation
the studies considered included:

« randomised trials (‘'randomised controlled trials' or 'RCTs');

« non-randomised trials with concurrent controls (experimental
and prospective studies, in which a non-random but systematic
method of allocation, such as alternation, was used to assign
participants to the comparison groups; frequently called 'quasi-
randomised trials', 'concurrently controlled trials' or 'CCTs');

« non-equivalent control group design (experimental and
prospective studies in which a non-random and unsystematic
method of allocation was used to assign participants to
comparison groups and the allocation was not at the discretion
of the person who enrolled the participant, e.g. participants
being all patients eligible and referred for the intervention;
intervention group being all patients who actually received
the intervention; and control group being all patients that did
not receive the intervention due to lack of beds, personnel or
necessary equipment, but instead received treatment as usual).

For the comparison of random allocation to non-random allocation
we excluded cohorts, systematic reviews or meta-analyses that
considered the following designs as using non-random allocation:

« studies using historical controls (patients treated earlier than
those who received the intervention that is being evaluated,
frequently called 'historically controlled trials' or 'HCTs');

« classical observational studies, including cohort studies,
cross-sectional studies, case-control studies and 'outcomes
studies' (evaluations using large administrative or clinical
databases).

For the comparison of adequate concealment of allocation to
inadequate or unclear concealment of allocation we included
studies considering only controlled trials with some sort of random
assignment ('RCTs' and 'quasi-randomised trials'). We excluded
studies considering observational study designs.

Types of methods

1. Randomised versus non-randomised studies of the same
intervention and condition.

2. Randomised versus non-randomised studies of the same
intervention for different conditions.

3. Randomised versus non-randomised studies across different
interventions for the same condition.

4. Randomised versus non-randomised studies across different
interventions and conditions.

5. Controlled trials with adequate versus inadequate or unclear
concealment of allocation of the same intervention and
condition.

6. Controlled trials with adequate versus inadequate or unclear
concealment of allocation of the same intervention for different
conditions.

7. Controlled trials with adequate versus inadequate or unclear
concealment of allocation across different interventions for the
same condition.

8. Controlled trials with adequate versus inadequate or unclear
concealment of allocation across different interventions and
conditions.

Types of outcome measures

The magnitude and direction of estimates of effect (e.g. relative risk
reductions, odds ratios, standardised effect sizes) and imbalances
in prognostic factors.

Search methods for identification of studies

For this update we conducted our search twice: once in July 2006
and once in September 2009.

July 2006 search

We searched the Cochrane Methodology Register (CMR) (see
Appendix 1 for short description) (2006, Issue 3). We retrieved all
related articles in PubMed to 31 indexed records of the 32 included
studies in Kunz 2002 on 11 July 2005. In addition, we searched the
ISI Science Citation Index for articles citing the 32 included studies
in Kunz 2002. We also identified studies using bibliographies,
handsearching, personal communication with methodologists and
the reference lists of relevant articles. Attempts to develop a
MEDLINE search strategy were not productive, not least because
of the absence of suitable search terms related to methodology of
trials/studies. Methodological studies are not easily identifiable in
electronic bibliographic databases. An investigation is underway
within the Methodology Review Group (CRMG) to assess whether
the MESH terms, text words, authors and journals for articles
already in the bibliographic database could be used to develop
a search strategy for retrospective and prospective searching of
MEDLINE (CMRG Module).

We used the following CMR strategy, using only CMR codes:

CMR: Systematic reviews - comparisons

CMR: Meta-analysis - heterogeneity

CMR: Meta-analysis - group allocation

CMR: Bias in trials - general

CMR: Bias in trials - random allocation

CMR: Bias in trials - relationship to trial quality
CMR: Study design

CMR: Non-randomised studies - bias

September 2009 search

We searched the CMR (2009, Issue 3) and CENTRAL. We retrieved
all related articles in PubMed to eight indexed records of the
nine studies identified by the July 2006 search (Balk 2002; Clifford
2002; Egger 2003; Hedrick 1989; Heinsman 1996; loannidis 2001;
Kjaergard 2001; Linde 1999; Shang 2005) on 2 September 2009. In
addition, we searched the ISI Science Citation Index for articles
citing the nine identified studies.

We used the following CMR strategy, which is based on the CMR
codes used to index the studies already included in this review:

#1 (CMR):kw and "random allocation":kw
#2 (CMR):kw and "group allocation":kw
#3 (CMR):kw and "trial quality":kw

Randomisation to protect against selection bias in healthcare trials (Review) 4
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#4 (CMR):kw and "study design":kw

#5 (CMR):kw and ("meta-analysis" or "meta analysis" or
metaanalysis):kw and ("non-randomized" or "non randomised"
or nonrandomized or "non-randomised" or "non randomised" or
nonrandomised):kw

#6 (CMR):kw and ("meta-analysis" or "meta analysis" or
metaanalysis):kw and (heterogeneity):kw

#7 (CMR):kw and ("systematic-review" or "systematic-reviews" or
"systematic review" or "systematic reviews"):kw and (comparison
or comparisons):kw

#8 (CMR):kw and (checklist*):kw and (trial*):kw

#9 (CMR):kw and (checklist*):kw and ("non-trial" or "non trial" or
"non-trials" or "non trials" or nontrial*):kw

#10 (#1 OR #2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9)

Thesearch strategy for previous versions/updates of this review can
be found in Appendix 2.

Data collection and analysis

Two of RK, GEV, AT, EAA, JOJ, HJS, AN, MB, ADO or Elizabeth
Paulsen screened and assessed references for potential relevance
independently.

Two of RK, GEV, AT, EAA, JOJ, HJS, AN, MB, ADO or Elizabeth Paulsen
retrieved and assessed potentially relevant articles for inclusion
independently. Disagreements were resolved by discussion or a
third person.

We used the following criteria to appraise the risk of bias of included
studies:

«  Were explicit criteria used to select the studies?

« Did two or more investigators agree regarding the selection of
studies?

« Was there a consecutive or complete sample of studies?

« Were other methodological differences such as double-blinding
and complete follow up of included studies controlled for?

« Were clinical differences in the participants and interventions in
the included studies controlled for?

« Were similar outcome measures used in the included studies?

We summarised the overall risk of bias of each study as: low risk of
bias, unclear risk of bias or high risk of bias.

For each study, two of us independently extracted information
about the sample of trials, the comparisons that were made,
the type of analysis and the results. We recorded the reported
relationship between randomisation or concealment of allocation
on one hand, and estimates of effect on the other hand. If
possible, we converted the reported relationship to the relative
over- or underestimation of the relative risk reduction using the
results of randomised trials, and randomised trials with concealed
allocation, respectively, as the reference. We prepared tables for
each type of comparison to facilitate a qualitative description of
the extent to which the included studies yielded similar results. For
each type of comparison, we prepared forest plot-like graphs for
continuous estimates of effects and ratios of odds ratios if at least
two studies reported relevant data. We have not pooled the results
of the included studies in a meta-analyses because we expect
heterogeneity when it comes to completeness of data, and modes
of analysis among the included studies. Furthermore, we expected
that the results would vary according to intervention, condition

and outcome, giving a high risk of confounding by intervention and
condition.

RESULTS

Description of studies
Results of the search

In July 2006, we screened 5284 citations from the Cochrane
Methodology Register plus references found using related articles
in PubMed, 4671 citations in SciSearch that cited articles included
in the previous version of this review, and reference lists. Seven
studies met our inclusion criteria.

In September 2009, we screened a further 2014 citations from
the Cochrane Methodology Register plus references found using
related articles in PubMed and 475 citations in SciSearch that
cited articles included based on the July 2006 search. We
classified 44 abstracts and references as possibly eligible and listed
these as awaiting classification. The 44 citations in the awaiting
classification section of the review may alter the conclusions of the
review once assessed.

Included studies

We found 18 studies that met our inclusion criteria, with a total of
1714 healthcare trials plus 74 meta-analyses with an unreported
number of included trials. We have included eight new studies
(Balk 2002; Clifford 2002; Egger 2003; Hedrick 1989; Heinsman 1996;
Kjaergard 2001; Linde 1999; Shang 2005) since the last version of
this review (Kunz 2002).

The 18 included studies were as follows:

« one study comparing randomised and non-randomised studies
of the same intervention and condition (including 31 trials);

« onestudy of randomised versus non-randomised studies across
different interventions for the same condition (including 100
trials);

« eight studies (with nine comparisons) of randomised versus
non-randomised studies across different interventions and
conditions (including 486 studies and 74 meta-analyses with an
unreported number of included studies);

« no study of controlled trials with adequate concealed versus
inadequate/unclear concealment of allocation of the same
intervention and condition;

« one study of controlled trials with adequate concealed versus
inadequate/unclear concealment of allocation across different
interventions for the same condition (including 102 trials); and

« eight studies (with 12 comparisons) of controlled trials
with adequate versus with inadequate/unclear concealment
of allocation across different interventions and conditions
(including 1482 trials).

All 18 included studies assessed impact on estimate of effect. Only
one study assessed the impact on imbalances in prognostic factors.

Excluded studies

Since the last version of this review (Kunz 2002) we have now
excluded 22 studies previously included in this review. The
previously included studies are now excluded due to the following
reasons:
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« comparison of interest was incidental to main aim of study (the
methodological comparison was not part of the objectives of the
study): 10 studies (Aronson 1996, Chalmers 1977; Forgie 1998,
Mullen 1997; Ottenbacher 1993; Pyorala 1995; Reimold 1992;
RMIT Group 1994; Watson 1994; Wortman 1983);

« randomised trials versus historically controlled studies: three
studies (Bhansali 1996; Diehl 1986; Sacks 1982);

« randomised trials versus observational studies: two studies
(Benson 2000; Guyatt 2000); and

« high versus low quality: seven studies (Emerson 1990; Imperiale
1990; Khan 1996; Nurmohamed 1992; Ortiz 1998; Potter 1998;
Stanton 1997).

Risk of bias in included studies

See Table 1 for judgement of risk of bias. We judged all 18 included
studies as being at high risk of bias.

Effect of methods
Effects of randomisation

Randomised versus non-randomised studies of the same
intervention and condition

One study including a total of 31 randomised and non-randomised
studies of the same intervention and condition are summarised in

Analysis 1.1. Carroll 1996 found larger estimates of effect in non-
randomised compared to randomised studies. The study did not
assess the impact on imbalances in prognostic factors.

Randomised versus non-randomised studies across different
interventions for the same condition

We identified no studies that could be included in this comparison.

Randomised versus non-randomised studies across different
interventions for the same condition

One study including a total of 100 trials compared randomised and
non-randomised studies across different interventions for the same
condition (Analysis 3.1). Shadish 1996 found that non-randomised
trials had on average effect sizes that were 87% smaller than
randomised trials of marital and family psychotherapy.

Randomised versus non-randomised studies across different
interventions and conditions

Eight studies (with nine comparisons) including a total of 486 trials
and 74 meta-analyses with an unreported number of included
studies compared randomised and non-randomised studies across
different interventions and conditions (Analysis 4.1 and Figure 1).

Figure 1. Studies of randomised trials compared with non-randomised trials across different interventions and

conditions - continuous estimates of effect

Randomised trials

Non-randomised studies

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD  Total Mean SD Total IV, Random, 95% CIl IV, Random, 95% CI

Coldite 1989 - parallel 0.61 014 36 0.56 0.07 3 0.36 [-0.82, 1.54] 1

Colditz 1988 - seguential 063 014 28 0.81 0148 46 S22 12 -0071] I —

Lipgey 1993 0.46 0.28 T4 0.41 0.36 T4 0148 [-0.17, 0.48] Tt

Miller 1989 - primary 0.56 00834 20 062 01z 4 -0B2 [-1.71,0.48] 1

Miller 1989 - secandary 0.54 0073 61 0.55 0.0663 11 -013 077, 0.81] —

Ottenbacher 19581 0.34 014 22 0.36 018 22 -0.06 [-0.65, 0.53] i

Ottenbacher 1992 0.21 0.09 30 018 0.08 30 0.35 [-0.16, 0.86] T
I 1 1 1
-2 - 0 1 7

One study of 89 placebo-controlled trials of homeopathy found
that trials without an explicit statement of randomisation had
larger effect estimates than trials with an explicit statement of
randomisation (Linde 1999). One study found smaller effects
in non-randomised studies for one type of intervention (drug
use prevention) and similar effects for another (presurgical
interventions) (Heinsman 1996). Two other studies found no
differences across studies of a variety of surgical and occupational
therapy interventions (Miller 1989; Ottenbacher 1992). The four
other studies had inconclusive results (conflicting results from
different variables or modes of analyses) (Colditz 1989; Hedrick
1989; Lipsey 1993; Ottenbacher 1991).

None of the studies assessed the impact on imbalances in
prognostic factors.

Effects of allocation concealment

Adequate versus inadequate/unclear concealment of allocation
within controlled trials of the same intervention and condition

We identified no studies that could be included in this comparison.

Smaller effectin RCT Larger effectin RCT

Adequate versus inadequate/unclear concealment of allocation
within controlled trials of the same intervention for different
conditions

We identified no studies that could be included in this comparison.

Adequate versus inadequate/unclear concealment of allocation
within controlled trials across different interventions for the
same condition

One study including a total of 102 trials compared adequate
and inadequate concealment of allocation within controlled trials
across different interventions for the same condition (Analysis
7.1). Chalmers 1983 found that controlled trials with inadequate
concealment of allocation had a larger effect than adequately
concealed randomised trials on treatment of acute myocardial
infarction.

In one study (Chalmers 1983), non-concealed trials showed a larger
proportion prognostic factors with imbalance between groups (7%)
than randomised trials (3.5%).

Randomisation to protect against selection bias in healthcare trials (Review) 6
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Adequate versus inadequate/unclear concealment of allocation
within controlled trials across different interventions and
conditions

Eight studies (with 12 comparisons) with a total of 1482 trials
(74 duplicates included in both Linde 1999 and Shang 2005

are only counted once) included comparisons between adequate
and inadequate concealment of allocation within controlled trials
across different interventions and conditions (Analysis 8.1 and
Figure 2). Five of the studies included in this comparison avoided
confounding by intervention and condition (Balk 2002; Kjaergard
2001; Moher 1998; Schulz 1995; Egger 2003).

Figure 2. Studies of controlled trials with adequate concealment of allocation compared with inadequate/unclear
concealment of allocation across different interventions and conditions - ratio of odds ratios

Ratio of odds ratio Ratio of odds ratio
Study or Subgroup log[Ratio of odds ratio] SE N, Random, 95% CI IV, Random, 95% CI
1.1.1 Avoided confounding by intervention and condition
Balk 2002 cardiovascular 0131028 0.099867 1.14 [0.94, 1.349] T+
Balk 2002 infectious -0.03046 0187837 0.97 [067, 1.40] —
Balk 2002 pediatrics -010536 0.201936 0.90 [0.61,1.34] —tT
Balk 2002 surgery -0.31471 0.3155M 0.73[0.39,1.39] —t—T
Balk 2002 total 004879 0.072686 1.05[0.91,1.21] -
Egger 2003 -0.23572  0.06126 0.79 [0.70, 0.89] —+
Kjaergard 2001 -0.51083 0.334425 0.60[0.31,1.18] B E—
mMoher 1998 -0.46204 0171049 0.63 [0.45, 0.88] —
Schulz 1995 -0.35667 D.061815 070 [0B2, 0.749] —+
1.1.2 Did not avoid confounding by intervention and condition
Linde 1999 -017435 0172536 0.84 [060, 1.18] —t
Shang 2005 - Conventional -0.27444 0.225094 0.76[0.49, 1.18] T
Shang 2005 - Homeopathy -0.24846 01606458 0.78 [0.57,1.07] —t

0.2 05 2 5

In Schulz 1995 it was found that estimates of treatment effect
were 41% larger in controlled trials with inadequate allocation
concealment compared with controlled trials with adequate
allocation concealment and 30% larger in controlled trials with
unclearadequacy of allocation concealment. Moher and colleagues
(Moher 1998) found that treatment effects were 37% larger
in trials with inadequate concealment compared to trials with
adequate concealment for 127 trials in 11 meta-analyses of diverse
clinical interventions. Egger and colleagues (Egger 2003) found
that trials with inadequate or unclear allocation concealment
had effect estimates that were 21% larger in 39 meta-analyses
including 314 trials of various clinical interventions. Kjeergard and
colleagues (Kjaergard 2001) also found that trials with inadequate
concealment had effect estimates that were on average 40% larger
(not statistically significant) in 14 meta-analyses including 190 trials
for eight different interventions.

The other four studies found similar estimates of effect in trials with
adequate and inadequate/unclear allocation concealment (Balk
2002; Clifford 2002; Linde 1999; Shang 2005). Balk found similar
treatment effects in four comparisons of 276 trials from 26 meta-
analysis of cardiovascular disease (93 trials), infectious disease (56
trials), paediatrics (60 trials) and surgery (67 trials). Clifford also
found similar estimates of effect in 100 trials from various clinical
areas. Linde found similar estimates of effect in 89 homoeopathic
trials. Shang found similar treatment effect in two comparisons of
220 trials of homoeopathy (110 trials) and conventional medicine
(110 trials).

None of the studies assessed the impact on imbalances in
prognostic factors.

adequate=smaller effect adequate=larger effect

DISCUSSION

Summary of main results

The results of randomised and non-randomised studies sometimes
differed. In some instances non-randomised studies yielded larger
estimates of effect and in other instances randomised trials
yielded larger estimates of effect. The results of controlled trials
with adequate and inadequate/unclear concealment of allocation
sometimes differed. When differences occurred, most often trials
with inadequate or unclear allocation concealment yielded larger
estimates of effects relative to controlled trials with adequate
allocation concealment. However, it is not generally possible to
predict the magnitude, or even the direction, of possible selection
biases and consequent distortions of treatment effects from studies
with non-random allocation or controlled trials with inadequate or
unclear allocation concealment.

Overall completeness and applicability of evidence

Schulz 1995 provides strong support for the conclusion that clinical
trials that lack adequately concealed allocation produce estimates
of effect that are, on average, 40% larger than trials with adequately
concealed allocation. Moher (Moher 1998) has replicated those
findings in a study based on controlled trials using similar methods.
Wood and colleagues (Wood 2008) based an analysis on a subset of
the trials included in Schulz 1995, Kjaergard 2001 and Egger 2003.
They found that the average bias associated with lack of adequate
allocation concealment was less for trials with objectively assessed
outcomes than for trials with subjectively assessed outcomes, and
less for trials with all-cause mortality as the outcome than for trials
with other outcomes. Wood and colleagues concluded that the bias
in part may result from an association with subsequent flaws in the

Randomisation to protect against selection bias in healthcare trials (Review) 7
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

conduct of the trial rather than from selection biases. They further
noted that the effect of allocation concealment remained even after
adjustment for blinding, suggesting that it is a marker for other
bias-reducing strategies, beyond blinding.

The studies by Schulz (Schulz 1995) and Moher (Moher 1998) also
demonstrate the potential contribution that systematic reviews,
and particularly the Cochrane Database of Systematic Reviews, can
make towards developing an empirical basis for methodological
decisions in evaluations of healthcare interventions. Currently this
empirical basis is lacking for many methodological decisions, and
many methodological debates rely more on logic or rhetoric than
evidence. Analyses such as the one undertaken by Schulz 1995
and Moher 1998, in which methodological comparisons are made
adjusting for interventions are likely to yield more reliable results
than comparisons that are made across different interventions
without adjustment for interventions. Comparisons made across
different interventions will often have a great deal of clinical
and methodological heterogeneity and thus, not surprisingly,
tend to have inconclusive results. Nonetheless methodological
comparisons would likely yield even more reliable results when
made among trials of the same intervention and the same
condition. We found only one study of randomised trials versus
non-randomised trials of the same intervention and condition. In
Carroll 1996, a small study including 31 trials, the results are only
analysed using vote counting with no quantitative estimates of
effect, making it difficult to generalise from the results.

Assumptions

We have used randomised trials and controlled trials with
adequate concealment of allocation as the reference in the
comparisons we have made. Implicit in this is an assumption
that differences in results are best explained by bias and that
the reference randomised trials are less likely to be biased.
This assumption is, to a limited extent, supported by findings
of larger imbalances in prognostic factors among historical
controls compared to randomised controls (Diehl 1986; Sacks
1982) and among non-randomised trials with inadequate/unclear
concealment of allocation compared with randomised trials with
adequate concealment of allocation (Chalmers 1983). However, it
is possible that randomised trials sometimes underestimate the
effects of an intervention in routine practice by forcing healthcare
professionals and patients to acknowledge their uncertainty and,
thereby, increasing the strength of placebo effects (Black 1996;
Chalmers 1997; Kleijnen 1997). In addition, the use of intention-to-
treat (ITT) analyses in randomised controlled trials will probably
also reduce the effect estimate compared to non-randomised
studies which will almost always use a 'per-protocol' type analysis.
This is because if a treatment is beneficial its benefit will appear
less in an ITT analysis of a treatment versus control trial due to
some treatment patients not using it, and some control patients
using it. It is also possible that publication bias can partly explain
some of the differences in results observed in studies such as the
one by Sacks and colleagues (Sacks 1982). This would be the case if
randomised trials were more likely to be published regardless of the
effect size than non-randomised studies with historical controls. We
are not aware of any evidence that supports this hypothesis and
the available evidence shows consistently that randomised trials,
like other research, are also more likely to be published if they have
'significant' results (Dickersin 1997; Hopewell 2001; Hopewell 2006;
Song 2000).

Possible explanations for discrepancies

There are a number of other possible explanations for
discrepancies between estimates of effect derived from
randomised and non-randomised trials. For example, it can be
argued that estimates of treatment effect might be larger in
randomised trials if the care provided in the context of randomised
trials is better than that in routine practice, assuming this is the
case for the treatment group and not the control group. Similarly,
strict eligibility criteria might select people with a higher potential
to benefit from a treatment, resulting in larger estimates of effect
in randomised trials than non-randomised trials with less strict
eligibility criteria. If patients with a poorer prognosis were more
likely to be allocated to the treatment group in non-randomised
trials for some reason, this would also result in larger estimates
of effect in randomised trials. Conversely, if patients with a poorer
prognosis are more likely to be allocated to the control group
in non-randomised trials, as one study in this review showed,
this would result in larger estimates of effect in non-randomised
studies.

Heterogeneity

One could argue that heterogeneity is bound to be present in
this review, as one would not expect to find exactly the same
estimates of effect for different but somewhat similar questions
in a diverse range of clinical areas. A visual inspection of Figure 2
suggest that results from methodology studies that did not avoid
confounding by intervention and condition are more homogeneous
than results from methodology studies that avoided confounding
by intervention and condition. This suggests that a meaningful
grand mean effect does not exist, but that the effect of allocation
concealment varies with clinical area, intervention and outcomes
examined.

The primary included reviews span several decades and thus the
primary studies looked at will span an even longer time period.
Given the advances in the methodology of conducting trials and
technology, and also in analytic approaches, one would expect
that this considerable time span would introduce some sort of
heterogeneity in the data. It was, however, outside the scope of
this review to investigate this further, as it would constitute a
methodology review in itself.

In a systematic review or overview of reviews like this we heavily
depend on the studies included in the original reviews when
arriving at our conclusion. Given that several of the included
reviews span a variety of clinical areas, and that overlap in clinical
areas examined exists between reviews included in the same
comparison, there is a risk that some primary studies are included
in more than one review. Thus there might be some degree of
multiple counting of effects.

The scope of this review

In this version of the review we have not included comparisons
between randomised trials and cohort studies (Guyatt 2000), case-
control studies (Stieb 1990) or 'outcomes studies' (evaluations of
effectiveness using large administrative or clinical databases) (US
Office HTA 1994). Observational studies often provide valuable
information complementary to the results of controlled trials. For
example, case-control studies may be the best available study
design for evaluating rare adverse effects, and large database
studies may provide important information about the extent

Randomisation to protect against selection bias in healthcare trials (Review) 8
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

to which effects that are expected based on randomised trials
are achieved in routine practice. It is an important issue also
to consider the possible discrepancies between results from
randomised controlled trials and results from observational studies
(such as cohort studies, case-control studies etc.). However, in our
opinion these comparisons should be treated separately from the
comparison between different types of randomised trials, as the
biases that would be addressed are different between the two
comparisons. As far as we know a methodology review comparing
randomised controlled studies and observational studies is not yet
available.

A concluding remark

As Cochrane stated: "The RCT is a very beautiful technique,
of wide applicability, but as with everything else there are
snags" (Cochrane 1972). Those making decisions on the basis of
randomised trials need to be cautious of small trials, even when
participants are properly randomised, and systematic reviews of
smallrandomised trials, both because of chance effects and the risk
of biased reporting (Counsell 1994; Egger 1997). Itis also, of course,
possible to introduce bias into a randomised trial despite adequate
allocation concealment (Guyatt 2002; Schulz 1995). Finally, even
when the risk of error due to either bias or chance is small,
judgements must be made about the applicability of the results
to individual patients (Dans 2002; Rothwell 2005) and about the
relative value of the probable benefits, harms and costs.

Quality of the evidence

The quality of the data is limited by the quality of the studies that
we have reviewed. All of the 18 included studies have one or more
methodological limitations. All studies were judged as being at high
risk of bias. In most of the studies (13 of 18) no control for clinical
differences in participants and interventions was made as part of
the statistical analyses. Thus results from these studies could be at
risk of bias from confounding by intervention and condition.

The included studies are inconsistent when it comes to the bias
associated with lack of randomisation and adequate allocation
concealment. In four comparisons comparing randomised and
non-randomised trials inconclusive results were found; in three
comparisons similar results were found in randomised and non-
randomised trials; in two comparisons larger estimates of effect
were found in non-randomised trials than in randomised trials; and
in two comparisons smaller estimates of effect were found in non-
randomised trials than in randomised trials.

For the comparison of adequate versus inadequate/unclear
allocation concealment, four comparisons found similar estimates
of effect, five comparisons yielded larger estimates of effect, and
no comparisons yielded smaller estimates of effect in trials with
inadequate/unclear compared with trials with adequate allocation
concealment.

Potential biases in the review process

It has been difficult to develop efficient search strategies for
locating empirical methodological studies eligible for inclusion
in this review. However, we believe it is unlikely that there are
many published eligible methodological studies that we have not
identified.

Itis possible that thereis publication bias or that we have identified
anon-representative sample of published studies. Thisis due to the
inefficiency of the search strategies that we can use and a possible
bias amongst the people we have contacted. However, two other
systematic reviews using different search strategies and methods
(McKee 1999; Reeves 1998) did not identify any studies that we have
notincluded. We have also used citation searching, checked related
articles in PubMed, checked the reference lists of relevant articles
and used personal contacts to help ensure that we have included
as many relevant studies as possible. We have not received any
comments on previous versions of this review identifying studies
that we had not identified. However, we did, due to a better search,
identify two studies with this update that were published prior to
the previous version (Heinsman 1996; Linde 1999).

The main caveat regarding the results of this review concerns
the layers of filters and processing between the primary evidence
and the conclusion. Our body of evidence consists of cohorts
of trials, systematic reviews and meta-analyses conducted by
others, who potentially had other objectives. The results of the
studies we have included are all at risk of bias from searches,
inclusion criteria, analyses and reporting. On top of this comes
the biases potentially introduced through our search, inclusion
and data extraction. Twelve of the 18 studies included in this
review are based on convenience samples and may not necessarily
constitute the complete picture of the body of evidence. This may
introduce bias and heterogeneity. Likewise, differences when it
comes to statistical analysis (methods and outcomes analysed) in
the included studies can also introduce heterogeneity and bias.

AUTHORS' CONCLUSIONS

Implication for methodological research

Additional well-designed studies comparing randomised and non-
randomised trials, in particular, and adequately and inadequately
concealed allocation in controlled trials of the same intervention
and condition could help strengthen inferences about the
importance of randomisation and allocation concealment or
potentially modify the above inferences. Further comparisons
across different interventions and conditions, and comparisons
of trials based on quality scales are of questionable value (Jini
1999; Jiini 2001). A methodology review of comparisons between
randomised trials and observational studies, including cohort
studies, case-control studies and 'outcomes research' (evaluations
using large administrative or clinical databases) is needed. The
scope of such a methodology review is so large that it is best done
in a separate review, and not combined with the review at hand. To
investigate the role of varying baseline risk, heterogeneity or study
quality adequately, individual trial analysis might be required.
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analyses

Explicit inclusion criteria?  Yes Included meta-analysis with 6 or more RCTs and dichotomous outcomes, and
significant between-study heterogeneity

Two or more agreed onin-  Unclear Not described

clusion?

Two or more assessed Yes "Data from each trial were extracted by 2 investigators"

quality and conducted da-

ta extraction?

Similar outcomes mea- No For cardiovascular studies: yes, mortality. Otherwise, the outcome used varied

sured?

across meta-analysis

Carroll 1996
Methods MEDLINE (1966 to 1995): Knowledge Server version 3.23: January 1996) and the Oxford Pain Relief Data-
base (1950 to 1992) + reference lists
Data 17 RCTs and 19 non-RCTS on transcutaneous electrical nerve stimulation (TENS) and postoperative

pain

Comparisons

Randomised versus non-randomised trials for the same intervention and condition

Outcomes

Pain outcomes
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Carroll 1996 (continued)

Notes 4 retrospective studies and 1 matched case-control study in the non-RCT group left out from our syn-
thesis; leaving 14 non-RCTs

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  Yes MEDLINE (1966 to 1995): Knowledge Server version 3.23: January 1996) and

the Oxford Pain Relief Database (1950 to 1992) + reference lists

Control for methodolog- No Analysed using vote-counting
ical differences, i.e. dou-

ble-blinding?

Control for methodolog- No Analysed using vote-counting
ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No Analysed using vote-counting
ences in the participants?

Control for clinical differ- No Analysed using vote-counting
ences in the interventions?

Explicit inclusion criteria? Yes Inclusion criteria were full journal publication, TENS and postoperative pain

with pain outcomes. Reports of TENS for the relief of other acute pain condi-
tions, such as labour pain, acute infections and procedures, or those where the
number of patients per treatment group was fewer than 10 were excluded

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Yes Each report which could possibly meet the inclusion criteria was read by each
quality and conducted da- author independently and scored for inclusion and quality using a 3-item scale
ta extraction?

Similar outcomes mea- No Pain outcomes included, but reported by vote counting

sured?

Chalmers 1983

Methods Therapeutic trials of treatment for acute myocardial infarction were identified through a MEDLINE
search, Current Contents and a review of the references listed in the more recently published studies.
Only studies that included a control group were included.

Data 145 papers on the treatment of acute myocardial infarction; 102 randomised or quasi-randomised con-

trolled trials and 43 non-random controlled trials

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions for the same condition

Outcomes Case-fatality
Notes The included trials were classified in 3 groups according to assignment to treatment groups:
Randomisation to protect against selection bias in healthcare trials (Review) 19
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Chalmers 1983 (continued)

Blinded randomisation (57 trials): assignment prearranged at random and communicated to the in-
vestigator only after the patient had been accepted for the study and informed consent had been ob-
tained. (In the context of this review corresponds to randomised controlled trials with adequate
concealed randomisation)

Unblinded randomisation (45 trials): assignment from an open table of random numbers, according
to date of birth or chart number, or by some other variably random system in which the patient could
present for study in chance order but be selected or rejected after physician knew the treatment as-
signment. (In the context of this review corresponds to inadequately concealed trials (a mix of
randomised and non-randomised trials))

Non-random assignment (43 trials): included the use of both simultaneous selected controls and his-
torical controls. Assignment to treatment was made by a method more susceptible to clinical judge-
ment than chance. An example of the use of non-randomly assigned simultaneous controls was an
evaluation of coronary-care units in which patients who were admitted were compared with those who
were not admitted because the unit was full. (In the context of this review corresponds to non-ran-
domised controlled studies)

In the context of this review the category non-random assignment will not be considered, as this group
of trials included historical control and assignment to treatment by a method more susceptible to clin-
ical judgement than change. For this reason the group 'non-random assignment' meets our prespec-
ified criteria for exclusion. Thus this study will contribute data for the comparison 'Randomised con-
trolled trials versus non-randomised controlled studies across different interventions' (57 adequately
concealed randomised controlled trials and 43 non-randomised studies)

Risk of bias

Item Authors' judgement Description

Complete sample of trials? ~ Yes Trials were identified through a MEDLINE search, Current Contents and a re-
view of references listed in the more recently published studies

Control for methodolog- Yes They did not, but for case-fatality it will not introduce bias

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- No No analyses performed that adjust for confounding factors

ical differences, i.e. com-
pleteness of follow up?

Control for clinical differ- No No analyses performed that adjust for confounding factors
ences in the participants?

Control for clinical differ- No Data for subgroups presented, but not controlled or adjusted for in analysis
ences in the interventions?

Explicit inclusion criteria?  Yes Therapeutic trials of treatment of acute myocardial infarction were included.
Only studies that used a control group were included.

Two or more agreed onin-  Unclear Not mentioned
clusion?
Two or more assessed Unclear Not mentioned

quality and conducted da-
ta extraction?

Similar outcomes mea- Yes Case-fatality
sured?
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Clifford 2002
Methods A convenience sample of 100 randomised controlled trials (RCTs) was identified by handsearching re-

cent issues of 5 peer-reviewed, high impact factor general medical journals (Annals of Internal Medicine,
BMJ, JAMA, Lancet, the New England Medical Journal). Issues published between January 1999 and Oc-
tober 2000 were searched until 20 RCTs/journal were identified

Data

100 RCTs from any clinical area

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions and conditions

Outcomes Main outcome

Notes RRs calculated from information in paper

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No Issues from 5 top journals were handsearched from January 1999 to October
2002 until 20 RCTs/journal were identified

Control for methodolog- No Analysed as a outcome in its own right, but not controlled for in the relevant

ical differences, i.e. dou- comparison

ble-blinding?

Control for methodolog- No Analysed as a outcome in its own right, but not controlled for in the relevant

ical differences, i.e. com- comparison

pleteness of follow up?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the participants?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the interventions?

Explicit inclusion criteria?  Yes The RCTs needed to be published as a full report. Interventions were restrict-
ed to pharmaceuticals (medical devices, surgical procedures and methods of
medical management were excluded). No attempt was made to limit the se-
lection of any particular RCT design, number of treatment arms, comparator,
study population or disease category.

Two or more agreed onin-  Unclear Not mentioned

clusion?

Two or more assessed Yes "Reporting quality was evaluated by two independent, experienced reviewers"

quality and conducted da-

ta extraction?

Similar outcomes mea- Unclear The primary outcome was defined as the one stated as such by the authors, if

sured?

there was no such statement, the one that was most clinically relevant. Highly
likely different from different trials

Randomisation to protect against selection bias in healthcare trials (Review)
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Colditz 1989

Methods After ranking journals listed under these disciplines (cardiology, neurology, psychiatry and respiratory
medicine) in the Index Medicus in 1980 by their impact factor, they drew a stratified random sample of
journals within each discipline

Data 36 randomised controlled trials compared with 3 non-randomised parallel studies 29 randomised con-

trolled cross-over trials, 46 non-randomised sequential comparisons, 5 externally-controlled studies
and 9 observational studies

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Gain, as defined by the Mann-Whitney statistics and a rating of the authors' conclusion. Based on a re-
sponse to therapy outcome measure - the basis for gain and rating varies across studies.
Notes In this review only the 36 randomised controlled trials, 3 non-randomised parallel studies, 29 ran-
domised controlled cross-over trials and 46 non-randomised sequential comparisons were considered

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No After ranking journals listed under these disciplines (cardiology, neurology,
psychiatry and respiratory medicine) in the Index Medicus in 1980 by their im-
pact factor, they drew a stratified random sample of journals within each disci-
pline

Control for methodolog- No No adjusted or controlled analyses performed

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- No No adjusted or controlled analyses performed

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the participants?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the interventions?

Explicit inclusion criteria?  Yes An evaluation of medical therapy with the response to therapy as the outcome
measure, at least 10 subjects, and outcome reported for both comparators

Two or more agreed onin-  Unclear They subjected the articles to a second level of reading to determine final eligi-

clusion? bility

Two or more assessed Yes 2 readers with training in statistical methods independently read each article.

quality and conducted da- Pairs of readers recorded the study design and completed a checklist

ta extraction?

Similar outcomes mea- No Gain, as defined by the Mann-Whitney statistics and a rating of the authors'

sured? conclusion. Based on a response to therapy outcome measure - the basis for
gain and rating varies across studies.
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Egger 2003
Methods For the comparisons regarding methodological quality every systematic review published in Issue 1
1998 of the Cochrane Database of Systematic Reviews were searched for relevant meta-analyses. Only
meta-analyses where information on quality was available for at least 80% of included trials and which
contained both trials with and without the quality characteristic were included in the analyses.
Data 39 meta-analysis including 118 trials with adequate allocation concealment and 186 trials with inade-

quate or unclear allocation concealment. The trials were within the following medical specialities:
Infectious diseases: 30 trials with adequate concealment and 25 with inadequate/unclear concealment
Neurology: 18 trials with adequate concealment and 16 with inadequate/unclear concealment

Obstetrics and gynaecology: 46 trials with adequate concealment and 76 with inadequate/unclear con-
cealment

Other: 24 trials with adequate concealment and 69 with inadequate/unclear concealment

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
entinterventions and conditions

Outcomes Unclear

Notes The authors note: "Trials that reported adequate concealment of allocation were published more re-
cently and enrolled more participants than trials with inadequate or unclear concealment of alloca-
tion. Interestingly, there was no difference in the distribution of p-values, despite the clear difference in
sample size."

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No For our comparison of adequate versus inadequate concealment of allocation,

inclusion was restricted to meta-analysis published in Cochrane (1998)

Control for methodolog-
ical differences, i.e. dou-
ble-blinding?

No No controlled analyses performed

Control for methodolog-
ical differences, i.e. com-
pleteness of follow up?

No No controlled analyses performed

Control for clinical differ-
ences in the participants?

Yes Ratios of pooled estimates from adequate trials to pooled estimates from in-
adequate or unclear trials within each meta-analysis were pooled using ran-
dom-effects meta-analysis

Control for clinical differ-
ences in the interventions?

Yes Ratios of pooled estimates from adequate trials to pooled estimates from in-
adequate or unclear trials within each meta-analysis were pooled using ran-
dom-effects meta-analysis. Subgroup analysis for clinical areas

Explicit inclusion criteria?

Yes Meta-analysis of therapeutic or preventive interventions that were based on
comprehensive literature searches, which combined the binary outcome of
at least 5 controlled trials. Method of analysis well described and information
about the quality available for at least 80% of the trials.

Two or more agreed onin-  Unclear Not mentioned
clusion?
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Egger 2003 (continued)
Two or more assessed Yes 2 of the reviewers independently classified all component trials from the eligi-
quality and conducted da- ble meta-analysis
ta extraction?
Similar outcomes mea- No They analysed by disease area, not by outcome

Hedrick 1989

Methods

Study reports were located through a combination of searches of article files in gerontologic and
health-services libraries, searches of computerised databases (MEDLARS and Heath Planning and Ad-
ministration), and personal contacts with researchers in the field. Contacted the investigators of many
of the studies cited in previous reviews or in their own work on related topics to ask about other rele-
vant research.

Data

11 RCTs compared with 2 quasi-experimental studies. Home care.

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Mortality

Notes -

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  Yes Computerised databases (MEDLARS, Health Planning and Administration) and
personal contacts with researchers in the field

Control for methodolog- Yes They did not, but reported mortality and nursing-home placement

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- No No controlled analyses performed

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No No controlled analyses performed

ences in the participants?

Control for clinical differ- No Performed an analysis based on all included to studies to see if effect varied

ences in the interventions? according to 2 different characteristics of the interventions (team approach
and physician involved in intervention)

Explicit inclusion criteria?  Yes RCTs or quasi-experimental studies of home care. The experimental group re-
ceiving home care services. Studies with composite intervention where other
community services are included were excluded.

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Unclear Not reported

quality and conducted da-
ta extraction?

Randomisation to protect against selection bias in healthcare trials (Review)
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Hedrick 1989 (continued)

Similar outcomes mea-
sured?

Yes

Mortality and nursing home placement

Heinsman 1996

Methods For 2 two healthcare outcomes the present study drew from 2 past meta-analyses that contained both
random and non-randomised experiments on psychosocial interventions for postsurgery outcomes
and juvenile drug use prevention programmes

Data Drug use prevention 12 RCTs compared with 17 non-random experiments Presurgical intervention 27

RCTs versus 14 non-randomised experiments

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Standardised mean differences from a variety of different outcomes

Notes —

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No Convenience sample of 4 past meta-analyses. Juvenile drug use prevention,
psychosocial interventions for postsurgery outcomes, coaching for Scholastic
Aptitude Test performance and ability grouping in secondary school classes.
Not all are healthcare outcomes

Control for methodolog- Unclear Regression analysis conducted, but adjustments for blinding not mentioned

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- Yes Adjusted for total attrition rate and percentage differential attrition in regres-

ical differences, i.e. com- sion model

pleteness of follow up?

Control for clinical differ- No Not adjusted for in regression model

ences in the participants?

Control for clinical differ- No Not adjusted for in regression model

ences in the interventions?

Explicit inclusion criteria?  Yes Studies that compared treatments with control conditions rather than with
other treatments and did so at the post-test rather than at follow up. Excluded
studies that did not report the statistics required. Excluded effect sizes report-
ed only as significant or non-significant. Excluded dichotomous outcomes. Ex-
cluded unclear subject assignment or haphazard assignment

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Unclear 2 authors trained to meet reliability from each of 30 studies. Unclear if all were

quality and conducted da-
ta extraction?

collected in duplicate

Randomisation to protect against selection bias in healthcare trials (Review)
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Heinsman 1996 (Continued)

Similar outcomes mea-
sured?

No

They used SMD

Kjaergard 2001
Methods The Cochrane Library, MEDLINE on PubMed and reference lists of relevant articles were searched to
identify potentially eligible meta-analyses than included at least 1 large trial (at least 1000 participants)
Data 14 meta-analyses with a total of 190 randomised controlled trials

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions and conditions

Outcomes Primary binary outcome measure described by the largest number of trials in each meta-analysis

Notes Correction published:

Kjaergard LL, Villumsen J, Gluud C. Correction: Reported methodologic quality and discrepancies be-
tween large and small randomised trials in meta-analysis. Annals of Internal Medicine 2008;149:219

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  Yes They searched T he Cochrane Library, MEDLINE on PubMed (using meta-analy-
sis, review as text words) + reference lists

Control for methodolog- Yes 7 of 11 outcomes were objective: mortality or caesarean section.

ical differences, i.e. dou-

ble-blinding? Subjective outcomes: the effect of blinding was assessed but not controlled for

Control for methodolog- No Not adjusted for in analyses

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- Yes Among the independent factors that were adjusted for was the interaction be-

ences in the participants? tween treatment group and trials nested within meta-analysis (difference in
treatment effect between different trials/participants)

Control for clinical differ- Yes Among the independent factors that were adjusted for was the interaction be-

ences in the interventions? tween treatment group and meta-analysis (difference in treatment effect be-
tween different meta-analyses/interventions)

Explicit inclusion criteria? Yes Meta-analysis that included at least 1 large trial (1000 or more participants).
Excluded meta-analysis that had excluded studies of low quality. Excluded tri-
als that were unpublished trials, quasi-randomised trials

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Yes "Data were extracted independently by two reviewers"

quality and conducted da-

ta extraction?

Similar outcomes mea- No The primary outcome measure described by the largest number of trials in

sured? each meta-analysis (5 mortality, 2 caesarean section, deep venous thrombosis,
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Kjaergard 2001 (Continued)

dropouts, endocervical cells, resumed smoking). They do re-express the out-
comes as unwanted endpoints and so analysed on the same scale, but we con-
sider this similar to SMD calculations.

Linde 1999
Methods Eligible trials were identified through multiple sources including MEDLINE, EMBASE, complementary
medicine databases, contacts with researchers, and checking bibliographies of identified articles. Eligi-
ble trials had to be double-blinded and/or randomised placebo-controlled clinical trials
Data 89 placebo-controlled clinical trials of homeopathy

Comparisons

Explicit random allocation (64) versus not explicit randomisation (25) - qualifies as studies of 'Ran-
domised versus non-randomised trials across different interventions and conditions'

Controlled trials with adequate (34) versus inadequate or unclear concealment (55) of allocation across
different interventions and conditions

Outcomes

Varied across included trials. Selected according to preference list:

1) Pre-defined main outcome measure (i.e.. outcome on which sample size calculations was based)
2) Patients' global assessment of improvement, if measured

3) Physicians' global assessment of improvement

4) Outcome measures that, in the judgement of the reviewers, were the most important

5) Else randomly selected from reported outcomes

Notes

Re-analysis of data from

Linde K, Clausius N, Ramirez G, Melcart D, Eitel F, Hedges LV, et al. Are the clinical effects of homoeopa-
thy placebo effects? A meta-analysis of placebo-controlled trials. Lancet 1997;350:834-43.

74 of the trials included in this study are also included in Shang 2005

Risk of bias

Item

Authors' judgement Description

Complete sample of trials?

Yes “Eligible trials were identified through multiple sources including MEDLINE,
EMBASE, complementary medicine databases, contacts with researchers, and
checking bibliographies of identified articles.”

Control for methodolog-
ical differences, i.e. dou-
ble-blinding?

Yes Multivariate component analysis which adjusted for: explicitly randomised,
adequate concealment, double-blinding and complete follow up

Control for methodolog-
ical differences, i.e. com-
pleteness of follow up?

Yes Multivariate component analysis which adjusted for: explicitly randomised,
adequate concealment, double-blinding and complete follow up

Control for clinical differ- No Analyses did only adjust for methodological differences
ences in the participants?
Control for clinical differ- No Analyses did only adjust for methodological differences
ences in the interventions?
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Linde 1999 (continued)

Explicit inclusion criteria?

Yes “We included all available double-blind and/or randomised clinical trials in
which a homeopathic intervention and a placebo had been compared for pre-
ventive or therapeutic purposes.”

Two or more agreed onin-  Unclear Not reported in paper

clusion?

Two or more assessed Yes “Study characteristics and results were extracted by two independent review-
quality and conducted da- ers using a pretested form"

ta extraction?

Similar outcomes mea- No Outcomes varied across trials. Preferred pre-defined main outcome measure.

sured?

Lipsey 1993

Methods

A series of computer and manual searches of bibliographies of articles dealing with meta-analyses, var-
ious standard social science abstracts (Psychological abstracts, Sociological abstracts, etc) and listings
of unpublished materials (ERIC). Of interest here was meta-analysis of research on the effects of treat-
ments that are based on manipulation of psychological variables and are intended to induce psycho-
logical change, whether emotional, attitudinal, cognitive or behavioral (referred to as psychological
treatments. Attention is restricted to those treatments that are directed at practical individual and so-
cial problems.

Data

302 meta-analyses included:
137 within mental health
11 within work setting or organisational studies

154 within education

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Different across meta-analyses. The effect size metric used is the standardised difference between the
mean of the treatment group and the mean of the control group for a given outcome in a given study.
Notes For our comparison the analysis is based on 74 meta-analyses, from which effect sizes for randomised
trials and non-randomised studies could be extracted separately
Risk of bias
Item Authors' judgement Description
Complete sample of trials? ~ Yes A series of computer and manual searches of bibliographies of articles deal-
ing with meta-analyses, various standard social science abstracts (Psychologi-
cal abstracts, Sociological abstracts, etc) and listings of unpublished materials
(ERIC)
Control for methodolog- No No adjusted or controlled analyses performed
ical differences, i.e. dou-
ble-blinding?
Control for methodolog- No No adjusted or controlled analyses performed
ical differences, i.e. com-
pleteness of follow up?
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Lipsey 1993 (continued)

Control for clinical differ- No No adjusted or controlled analyses performed
ences in the participants?

Control for clinical differ- No No adjusted or controlled analyses performed
ences in the interventions?

Explicit inclusion criteria? Unclear Not reported

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Unclear Not reported

quality and conducted da-

ta extraction?

Similar outcomes mea- No Typically, a mean effect size over all studies and outcome measures is shown

sured?

for each study

Miller 1989
Methods All articles publishes during 1983 in 6 surgery journals were reviewed for inclusion: American Journal of
Surgery, Annals of Surgery, Archives of Surgery, British Journal of Surgery, Surgery and Surgery, Gynecolo-
gy and Obstetrics
Data 81 Randomised controlled trials, 15 non-randomised controlled studies, 27 externally controlled trials,

91 observational studies and 7 pre/post comparisons

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Gain, as defined by the Mann-Whitney statistic and a rating of the authors' conclusion. Based on a re-
sponse to therapy outcome measure - the basis for gain and rating varies across studies.
Notes In this review only the 81 randomised controlled trials and 15 non-randomised studies were considered
Risk of bias
Item Authors' judgement Description
Complete sample of trials?  No Articles published in 1983 in 6 leading surgery journals
Control for methodolog- No No adjusted or controlled analyses performed
ical differences, i.e. dou-
ble-blinding?
Control for methodolog- No No adjusted or controlled analyses performed
ical differences, i.e. com-
pleteness of follow up?
Control for clinical differ- No No adjusted or controlled analyses performed
ences in the participants?
Control for clinical differ- No No adjusted or controlled analyses performed
ences in the interventions?
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Miller 1989 (continued)

Explicitinclusion criteria?  Yes An evaluation of medical therapy with the response to therapy as the outcome
measure, at least 10 subjects, and outcome reported for both comparators

Two or more agreed onin-  Yes 2 readers independently read each article to decide whether it qualified for in-

clusion? clusion

Two or more assessed Unclear No mention

quality and conducted da-

ta extraction?

Similar outcomes mea- No Gain, as defined by the Mann-Whitney statistic and a rating of the authors'

sured?

conclusion. Based on a response to therapy outcome measure - the basis for
gain and rating varies across studies.

Moher 1998
Methods 12 meta-analyses were randomly (random numbers table) selected from the investigators database of
491 meta-analyses of RCTs; 3 each on digestive diseases, circulatory diseases and mental health, and
further 3 randomly chosen from the Cochrane Database of Systematic Reviews - 1 on stroke and 2 on
pregnancy and childbirth. One meta-analysis excluded was provided to the principal investigator solely
for the purpose of his meta-analysis.
Data 127 RCTs from 11 meta-analyses

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions and conditions

Outcomes Main outcome

Notes —

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No “We randomly (random number table) selected 12 meta-analysis from our
large database of 491 meta-analysis of RCTs.”

Control for methodolog- Unclear Logistic-regression models were used to explore the relation between the bi-

ical differences, i.e. dou- nary outcome and individual component (e.g. double-blinding). But included

ble-blinding? in our results?
The majority of outcomes (15 of 22) can be defined as objective (histological
remission, major amputation, overall mortality, conception rate (still too many
that is not objective))

Control for methodolog- No Not adjusted for in analyses

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- Yes Among the independent factors that were adjusted for were trial indicators to

ences in the participants? allow for variation among the trials (differences in participants)
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Moher 1998 (continued)

Control for clinical differ- Yes Among the independent factors that were adjusted for were modified treat-

ences in the interventions? ment effects to capture variation among the meta-analyses (differencesin in-
terventions)

Explicit inclusion criteria?  Yes 3inclusion criteria: English; no formal incorporation of quality scores in the
quantitative analysis; that the outcomes were binary data; and that summary
results were available

Two or more agreed onin-  Yes "Each meta-analysis was reviewed by two of the investigators to agree on the

clusion? reported principal outcome or outcomes"

Two or more assessed Yes “The quality of the reporting of each of the resulting 254 RCTs was assessed by

quality and conducted da- all of the investigators...” “The data were extracted independently by two in-

ta extraction? vestigators."

Similar outcomes mea- No Primary outcome or the outcome with the most trials included in the meta-

sured?

analysis

Ottenbacher 1991
Methods A selection of 44 articles from the American Journal of Occupational Therapy (AJOT) and the Occupa-
tional Therapy Journal of Research (OTJR). Review of individual studies beginning with the last issue in
the 1990 volume year and working backward through previous issues. The range of issues reviewed was
from 1981 through 1990 for OTJR and from 1980 through 1990 for AJOT.
Data 22 pretest-post randomised controlled trials versus 22 pretest-post non-randomised controlled studies

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Varied across studies. The d-index was computed for each of the primary hypothesis under evaluation
in the 44 trials
Notes —
Risk of bias
Item Authors' judgement Description
Complete sample of trials?  No 44 articles from two journals (AJOT and OTJR) during 1990 back to 1981 (OTJR)
and 1980 (AJOT)
Control for methodolog- No Unadjusted analyses
ical differences, i.e. dou-
ble-blinding?
Control for methodolog- No Unadjusted analyses
ical differences, i.e. com-
pleteness of follow up?
Control for clinical differ- No Unadjusted analyses
ences in the participants?
Control for clinical differ- No Unadjusted analyses
ences in the interventions?
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Ottenbacher 1991 (continued)

Explicitinclusion criteria?  Yes Study with pretest - post-test control group design, involving a comparative re-
search question related to the effectiveness of some therapeutic intervention

Two or more agreed onin-  No Ottenbacher only

clusion?

Two or more assessed Yes "The 44 articles were coded by two raters ... " (p. 920)

quality and conducted da-

ta extraction?

Similar outcomes mea- No All outcomes represented by effect sizes

sured?

Ottenbacher 1992
Methods The articles included in the analysis were identified by reviewing individual issues of JAMA and the New
England Journal of Medicine beginning with the last issue of 1989 volume year and backward through
previous issues. From each journal 15 trials using a parallel-group design with random assignment and
15 trials using a similar design without random assignment based on recentness of publication
Data 30 random trials and 30 non-random studies

Comparisons

Randomised versus non-randomised trials across different interventions and conditions

Outcomes Varied across studies. The d-index was computed for each of the primary hypothesis under evaluation

in the 60 trials.

Notes —

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No 30 articles from JAMA and 30 articles from NEJM

Control for methodolog- No No adjusted or controlled analyses performed

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- No No adjusted or controlled analyses performed

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the participants?

Control for clinical differ- No No adjusted or controlled analyses performed

ences in the interventions?

Explicit inclusion criteria? Yes An examination of therapeutic effectiveness using a parallel-group design in
which 1 group received the intervention and the other group did not. Con-
tained sufficient information to compute an effect size measure, vital informa-
tion about design and analysis characteristics.
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Ottenbacher 1992 (continued)

Two or more agreed on in-
clusion?

Yes 2 examiners with research doctorates and clinical research experience inde-
pendently reviewed each issue

Two or more assessed Yes The 60 articles were coded by two Ph.D. trained researchers
quality and conducted da-

ta extraction?

Similar outcomes mea- No The d-index was computed for each of the primary hypotheses

sured?

Schulz 1995

Methods

The systematic review of controlled trials used in this methodology study have all been published by
the Pregnancy and Childbirth Group of The Cochrane Collaboration. Published and unpublished prima-
ry trials potentially relevant for the review were entered into a register. The database contained more
than 500 systematic reviews. The authors derived a defined universe from all the reviews in 3 steps.
First, they identified 82 meta-analyses, which included at least 5 trials with a total of at least 25 out-
come events among the control group. Second, all meta-analyses to which component trials had con-
tributed and retained only the meta-analysis with the most homogeneous grouping of interventions for
inclusion. Third, the meta-analyses had to comprise at least 1 component trial with adequate conceal-
ment of the allocation schedule and 1 trial without.

Data

250 controlled trials from 33 meta-analyses; 36 trials with adequate concealment of allocation, 21 trials
with inadequate concealment of allocation, and 150 trials with unclearly concealed allocation

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions and conditions

Outcomes Each meta-analysis investigated similar comparison groups with the same binary outcome measure.
However, the outcome measures might vary across meta-analyses.

Notes —

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No Only included trials that were included in systematic reviews from the register
of systematic reviews maintained by the Cochrane Pregnancy and Childbirth
Group

Control for methodolog- Yes Adjusting for double-blinding and adequate sequence generation in multiple

ical differences, i.e. dou-
ble-blinding?

logistic regression model

Control for methodolog-
ical differences, i.e. com-
pleteness of follow up?

Yes Adjusting for "exclusion of randomised participants" in multiple logistic re-
gression model

Control for clinical differ-
ences in the participants?

Yes "Indicator variables to Control for the effects in each of the 250 trials" (cited
from footnotes to Table 1 and Table 2 in the paper)

Control for clinical differ- Yes "Terms for the "Meta-analysis by treatment group" interaction to control for
ences in the interventions? the different summary odds ratios for the treatment effects in the 33 meta-
analyses"
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Schulz 1995 (continued)

Explicit inclusion criteria? No For some trials that was included in more than one of the included 33 meta-
analyses only one listing was included in this study. The choice of meta-analy-
sis was decided using a random-number table.

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed No One of the authors assessed the methodological quality of the included trials.

quality and conducted da- 10 randomly chosen trials were reassessed by a second author.

ta extraction?

Similar outcomes mea- Unclear "Each (meta-analysis) investigated similar comparison groups with the same

sured?

binary outcome measure"

Shadish 1996

Methods Most of the studies had already been gathered in the process of doing a previous meta-analysis. How
the remaining studies were found is unclear.
Data 100 studies of marital or family psychotherapy (n = 84) or enrichment (n = 16). The sample consists of:

34 published randomised experiments

17 published non-equivalent control group designs

30 unpublished randomised experiments

19 unpublished non-equivalent control group designs

Comparisons

Randomised versus non-randomised trials across different interventions for the same condition

Outcomes Varied across studies. The standardised mean difference was calculated for continuous outcomes from
each study. Effect sizes within studies were averaged to the study level

Notes —

Risk of bias

Item Authors' judgement Description

Complete sample of trials?  No Convenience sample of a subset of studies from a previous meta-analysis.
"Most studies has already been gathered in the process of doing a previous
meta-analysis".

Control for methodolog- No No adjustment done

ical differences, i.e. dou-

ble-blinding?

Control for methodolog- Yes Adjusted for effects of level of attrition

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No No adjustment done

ences in the participants?
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Shadish 1996 (continued)

Control for clinical differ- No No adjustment done
ences in the interventions?
Explicit inclusion criteria?  Yes Studies that compared treatments with control conditions rather than with

other treatments and did so at the post-test rather than at follow up. Excluded
studies that did not report the statistics required. Excluded effect sizes report-
ed only as significant or non-significant. Excluded dichotomous outcomes. Ex-
cluded unclear subject assignment or haphazard assignment

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Unclear 2 authors trained to meet reliability from each of 30 studies. Unclear if all were
quality and conducted da- collected in duplicate

ta extraction?

Similar outcomes mea- No They used standardised mean difference

sured?

Shang 2005

Methods

The authors updated a previous comprehensive search for placebo-controlled trials of homoeopathy
which covered publication up to August 1995 (Linde 1999). They searched 19 electronic databases cov-
ering the period from 1995 to January 2003: MEDLINE, Pre-MEDLINE, EMBASE, DARE, CCTR, CDSR, CI-
NAHL, AMED, MANTIS, Toxline, PASCAL, BIOL, Science Citation Indx, CISCOM, British Homeopathic Li-
brary, the Homeopathy Abstract page, HomInform Homoeopathic Library, NCCAM and SIGLE. They also
checked the reference lists of relevant papers, including reviews and meta-analyses of homeopathicin-
terventions, and contacted experts in the speciality.

The authors searched the Cochrane Controlled Trials Register to identify placebo-controlled trials of
conventional medicine

For each homoeopathy trial, the authors identified matching trials of conventional medicine that en-
rolled patients with similar disorders and assessed similar outcomes. They used computer-generated
random numbers to select one of several eligible trials of conventional medicine. Outcomes were se-
lected and trials matched without knowledge of trial results.

Data

110 controlled trials of homoeopathy

110 controlled trials of conventional medicine

Comparisons

Controlled trials with adequate versus inadequate or unclear concealment of allocation across differ-
ent interventions and conditions

Outcomes Varied across studies. Eligible trials should be available with sufficient data to allow the calculation of
odds ratios.
Notes 74 of the homeopathy trials included in this study are also included in Linde 1999
Risk of bias
Item Authors' judgement Description
Complete sample of trials?  No Comprehensive search including 19 electronic databases for trials of home-
opathy
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Shang 2005 (continued)

Matched trials of conventional medicine were found in the Cochrane Con-
trolled Trials Register; that is a convenience sample of controlled trials of con-
ventional medicine

Control for methodolog- Yes Results from univariate meta-regression analysis of treatment effects are re-

ical differences, i.e. dou- ported. The authors have performed multivariate meta-regression analysis

ble-blinding? which was adjusted for trial quality (masking, generation of allocation se-
quence, and intention-to-treat analysis); but these results are only reported as
"In multivariable analyses, the SE of the log odds ratio was the dominant vari-
able in both groups. Coefficients of other variables, including study quality was
attenuated and became non-significant".

Control for methodolog- No The analysis did not adjust for completeness of follow up

ical differences, i.e. com-

pleteness of follow up?

Control for clinical differ- No Only for homoeopathy trials, the authors examined whether effects varied be-

ences in the participants? tween types of indications (acute, chronic, primary prevention or prophylaxis)

Control for clinical differ- No Only for homoeopathy trials, the authors examined whether effects varied be-

ences in the interventions? tween types of homoeopathy

Explicit inclusion criteria? Yes Inclusion criteria: controlled trials of treatments of preventive measures with
clinical outcomes; parallel-group design with placebo-control; random- or
quasi-random assignment to treatment and placebo groups; a written report
was available with sufficient data to allow the calculation of odds ratio.
Exclusion criteria: homoeopathic "provings" in which remedies are given to
healthy individuals to assess their effect, cross-over trials and N-of-1 trials

Two or more agreed onin-  Unclear Not reported

clusion?

Two or more assessed Yes Data were extracted independently by two observers, and discrepancies were

quality and conducted da- resolved by consensus.

ta extraction?

Similar outcomes mea- No Matched between trials of homeopathy and trials of conventional medicine,

sured?

but varied between trials within each group

AJOT: American Journal of Occupational Therapy
JAMA: Journal of the American Medical Association
NEJM: New England Journal of Medicine

OR: odds ratio

OTJR: Occupational Therapy Journal of Research

RCT: randomised controlled
RR: risk ratio

trial

SMD: standardised mean difference

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Aronson 1996

Comparison of interest was incidental to main aim of study

Benson 2000

Comparison of randomised trials versus observational studies (non-experimental studies)

Randomisation to protect against selection bias in healthcare trials (Review) 36
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Study

Reason for exclusion

Bhansali 1996

Comparison of randomised trials versus historical controlled trials

Chalmers 1977

Comparison of interest was incidental to main aim of study

Diehl 1986

Comparison of randomised trials versus historical controlled trials

Emerson 1990

Comparison of high versus low quality randomised controlled trials

Forgie 1998 Comparison of interest was incidental to main aim of study

Gilbert 1977 Narrative assessment only

Guyatt 2000 Comparison of randomised trials versus cohort studies

Hovell 1982 No systematic review: no search strategy; no explicit inclusion or exclusion criteria; no explicit re-

search question; narrative assessment

Hutchinson 1999

Comparison of interest was incidental to main aim of study

Imperiale 1990

Comparison of high versus low quality randomised controlled trials

loannidis 2001

Non-randomised studies included retrospective cohort studies, case-control studies, studies with
historical controls (observational studies). It was therefore not a clearcut comparison between ran-
domised trials and non-randomised studies, as per our definition.

Kasiske 1993

Comparison of interest was incidental to main aim of study

Kasiske 1998

Comparison of interest was incidental to main aim of study

Kerlikowske 1995

Comparison of randomised trials versus case-control studies

Khan 1996

Comparison of high versus low quality randomised controlled trials

Koes 1994

Descriptive assessment of individual studies, no summary comparison provided

Kownacki 1999

Comparison of RCT versus non-RCTs on the effect of alcoholics anonymous. Coerced participation
in group sessions in RCTs and voluntary participation in non-RCTs together with contradicting re-
sults raise high suspicion of confounder, as acknowledged by the authors.

MacArthur 1995 Narrative assessment only
Mehta 1999 Descriptive assessment of individual studies, no summary comparison provided
Moher 1999 Studies and comparisons already included in Moher 1998

Morrison 1997

Based on a selection of trials from a study where the comparison of interest was incidental

Mullen 1997

Comparison of interest was incidental to main aim of study

Nurmohamed 1992

Comparison of high versus low quality randomised controlled trials

Ortiz 1998 Comparison of high versus low quality randomised controlled trials
Ottenbacher 1993 Comparison of interest was incidental to main aim of study
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Study Reason for exclusion

Pagnin 2004 Comparison of interest was incidental to main aim of study

Potter 1998 Comparison of high versus low quality randomised controlled trials
Pyorala 1995 Comparison of interest was incidental to main aim of study

RMIT Group 1994 Comparison of interest was incidental to main aim of study
Rozenberg 1999 Narrative assessment only

Sacks 1982 Comparison of randomised trials versus historical controlled trials
Shadish 1997 Review of Heinsman 1996 which is already included

Shadish 2001 Reanalysis of some of the same data that are already presented in Lipsey 1993
Stanton 1997 Comparison of high versus low quality randomised controlled trials
Stieb 1990 Comparison of randomised trials versus case-control studies
Watson 1994 Comparison of interest was incidental to main aim of study
Weisburd 2001 Non-healthcare interventions

Wortman 1983 Comparison of interest was incidental to main aim of study

RCT: randomised controlled trial

DATA AND ANALYSES

Comparison 1. Studies of randomised versus non-randomised studies of the same intervention and condition

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Undefined Other data No numeric data

Analysis 1.1. Comparison 1 Studies of randomised versus non-randomised
studies of the same intervention and condition, Outcome 1 Undefined.

Undefined
Study SAMPLE COMPARISONS RESULTS DIRECTION OF BIAS

Carroll 1996 17 RCTs versus 14 non-RCTs Comparison of RCTs and non- Reported using vote-counting. Larger effects in non-RCTs
(no information on the design) RCTs on analgesic effective- 12 of 14 non-RCTs were judged thanin RCTs
on transcutaneous electrical ness positive for TENS. 15 of the 17 (High risk of bias)
nerve stimulation (TENS) in RCTs were judged to show no
acute postoperative pain effect
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Comparison 3. Studies of randomised versus non-randomised studies across different interventions for the same

condition
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Undefined Other data No numeric data
Analysis 3.1. Comparison 3 Studies of randomised versus non-randomised studies
across different interventions for the same condition, Outcome 1 Undefined.
Undefined
Study SAMPLE COMPARISON MAIN RESULTS DIRECTION OF BIAS

Shadish 1996 100 comparative studies (34
published and 30 non-pub-
lished RCTs; 17 published and
19 non-published non-RCTs) of
marital and family psychother-
apy identified through a sys-
tematic search. All non-RCTs
were non-equivalent control
group designs.

Comparison of the effect size

of all RCTs versus non-RCTs; ef-
fect sizes present at pre-test,

publication status, level of at-

trition, matching and strati-
fication as well as regression

analysis including all impor-

tant independent variables

The overall effect observed

in non-RCTs was 87% smaller
than the one observed in RCTs
(P <0.05). This difference was
weaker but was maintained af-
ter control for other method-
ological features. Correlation
between pre- and post-test ef-
fect size was significant in both
designs, but much stronger in
non-RCTs (0.84) than in RCTs
(0.39).

Smaller effects in non-RCTs
than in RCTs
(High risk of bias)

Comparison 4. Studies of randomised versus non-randomised studies across different interventions and conditions

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Undefined Other data No numeric data
Analysis 4.1. Comparison 4 Studies of randomised versus non-randomised
studies across different interventions and conditions, Outcome 1 Undefined.
Undefined
Study SAMPLE COMPARISON MAIN RESULTS DIRECTION OF BIAS
Colditz 1989 114 studies published in 1980 36 parallel randomised con- All but one design yielded sim- Inconclusive
comparing new interventions trolled trials, 29 randomised ilar estimates of 'treatment (High risk of bias)
with old, identified in leading and 46 non-randomised se- gains'": parallel randomised
cardiology, neurology, psychi- quential comparisons and 3 controlled trials 0.61, ran-
atry and respiratory journals non-randomised parallel com- domised controlled cross-over
by a systematic search parisons were compared on trials 0.63, non-randomised
'treatment gain' (Mann-Whit- parallel comparisons 0.56
ney statistic) and the relation and non-randomised sequen-
between quality score and tial comparisons 0.81. Only
'treatment gain' was assessed non-randomised sequential
comparisons detected a sig-
nificantly higher 'treatment
gain' from the new treatment
compared to randomised con-
trolled parallel trials.
Hedrick 1989 11 RCTs and 2 non-RCTs (un- Comparison of RCT and non- The estimated mortality ORs Inconclusive

clear design) of home care

RCT on mortality and nurs-
ing-home placement

for RCTs were 0.89 (95% CI1 0.76
to 1.04) and for non-RCTs 1.16
(95% CI1 0.76 to -1.56); that is
similar effects.

The estimated nursing-home
placement OR for RCTs were

(High risk of bias)

Randomisation to protect against selection bias in healthcare trials (Review)
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Study

SAMPLE

Undefined
COMPARISON

MAIN RESULTS

DIRECTION OF BIAS

0.84 (95% Cl 0.67 to 1.04) and
for non-RCTs 0.41 (95% CI 0.22
to 0.76); that is larger effect for
non-RCTs

Heinsman 1996

27 RCTs and 14 non-RCTs on
the effect of presurgical inter-
ventions, and 12 RCTs and 17
non-RCTs on drug use preven-
tion. Both identified in conve-
nience sample. All non-RCTs
were non-equivalent control
group designs

Comparison of RCTs and non-
RCTs on standardised effect
size

RCTs had significantly more
positive effect sizes for drug
use prevention studies (P =
0.00008) than non-RCTs. RCTs
and non-RCTs had similar ef-
fect sizes for presurgical inter-
ventions.

In a regression model adjust-
ing for potential confounders
(all 98 studies, including
studies within coaching for
Scholastic Aptitude Test per-
formance, ability grouping,
presurgical interventions and
drug-use prevention) the main
effect hovered around the
0.05 significance level, with
an un-standardised regres-
sion weight that suggested
that random assignment adds
between 0.05 and 0.10 to the
standardized mean difference
statistics that would occur in
a an non-randomised exper-
iment; effect estimate 0.082
(95% C1-0.016 to 0.176)

Larger effect in RCTs than in
non-RCTs for one compari-
son and similar effects for one
comparison

(High risk of bias)

Linde 1999 89 placebo controlled trials of Comparison of 64 trials that In the studies without an ex- Larger effect in non-RCTs than
homeopathy, identified by sys-  were explicitly randomised plicit statement of randomisa- in RCTs
tematic search with 25 that were not explicitly ~ tion the effect was larger com- (High risk of bias)

randomised pared to the studies with ex-
plicit statements about ran-
domisation (adjusted ratio of
odds ratio: 0.64;95% Cl 0.43 to
0.94)

Lipsey 1993 302 meta-analyses on mental After conversion of the results Overall effectiveness of psy- Inconclusive
health, work place/organisa- to mean treatment effect sizes, chological interventions (High risk of bias)
tional and educational inter- the following comparisons showed a mean effect size
ventions identified on a sys- were included: (MES) of 0.5 +£0.29 (N =302).
tematic search - all referred to overall effectiveness of psy- 74 meta-analyses allowed fur-
as psychological interventions chological interventions; ran- ther breakdown of results ac-

This review is based upon a dom versus non-random treat-  cording to random and non-
subgroup consisting of 74 ment allocation random allocation. No dif-
meta-analyses allowing break- ference in MES was detected
down of results according to (0.46 £ 0.28, respectively 0.41
random and non-random allo- +0.36). However, in 28% (21 of
cation 74 meta-analyses), the differ-
ence in MES between RCTs and
non-RCTs within an individ-
ual meta-analysis (MES (RCT)
- MES (non-RCT)) was larger
than 0.2 in both directions.

Miller 1989 96 studies comparing new sur- 81 randomised controlled tri- For new therapies on the prin- Similar effects
gical interventions with old, als and 15 non-randomised cipal disease no difference in (High risk of bias)
published in 1983 and identi- controlled trials compared on 'treatment gain' was found in
fied in leading surgical jour- 'treatment gain' (Mann-Whit- non-randomised controlled
nals by a systematic search ney statistic). The association trials (0.62) compared with

between treatment success RCTs (0.56). For therapies de-
and study design and the re- fined as the secondary treat-
lation between quality score ments the 'treatment gain'
and treatment gains were as- was similar across non-ran-
sessed. domised trials (0.54) and RCTs
(0.55). Within RCTs, there was
no correlation between quality
scores and treatment gains (P
=0.7).
Ottenbacher 1991 22 RCTs and 22 non-RCTs on Crude comparison of RCTs ver- ~ Non-RCTs had more often sig- Inconclusive

the effectiveness of occupa-
tional therapy-interventions,
identified by 2 occupational
therapy journals

sus non-RCTs on the number
of statistically significant re-
sults, and comparison of ef-
fect size estimates (d-index)
weighted by sample size. The

nificant test results compared
to RCTs (P <0.01). However,
the d-index revealed similar
effect sizes for both designs

(High risk of bias)

Randomisation to protect against selection bias in healthcare trials (Review)
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MAIN RESULTS

DIRECTION OF BIAS

d-index is used to estimate the
difference between 2 groups
in terms of their common (av-
erage) standard deviation. If d
=0.30, then 3/10 of a standard
deviation separates the aver-
age subject in the 2 groups.

(non-RCTs: 0.36 +/- 0.18; RCTs:
0.35+/-0.14).

Better health.
Study SAMPLE
Ottenbacher 1992 Sample of 30 RCTs and 30 non-

RCTs from a systematic search
in NEJM and JAMA across a va-
riety of medical specialties

RCTs were compared with non-

RCTs on treatment effects as
measured by standardised
mean differences

No difference in treatment ef-
fect was found between non-
RCTs (mean effect size 0.21;
mean effect size weighted by
sample size 0.18 (95% C1 0.16
t0 0.23) and RCTs (mean ef-
fect size 0.23; mean effect size
weighted by sample size 0.21
(95% Cl1 0.15 to 0.25)).

Similar effects

(High risk of bias)

Comparison 7. Studies of controlled trials with adequate versus inadequate/unclear concealment of allocation
across different interventions for the same condition

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Undefined

Other data

No numeric data

Analysis 7.1. Comparison 7 Studies of controlled trials with adequate versus inadequate/unclear
concealment of allocation across different interventions for the same condition, Outcome 1 Undefined.

Study SAMPLE

Undefined
COMPARISON

MAIN RESULTS

DIRECTION OF BIAS

102 controlled trials of the
treatment of acute myocardial
infarction, identified by a sys-
tematic search

Chalmers 1983

Comparison of studies with
different allocation schemes
(non-random trials, non-con-
cealed controlled trials, and
concealed randomised con-
trolled trials) on misdistribu-
tion of prognostic variables,
frequency of significant out-
comes and case-fatality rates

In non-randomised studies,
non-concealed controlled tri-
als, and RCTs with concealed
allocation, the maldistribution
of prognostic factors was 34%,
7% and 3.5% respectively, the
frequency of significant out-
comes was 58%, 24% and 9%
respectively. The case-fatality
rate for the control groups was
32%, 23% and 16% and for the
treatment groups was 21%,
18% and 16% respectively.

Larger effects in trials with in-
adequate concealment of allo-
cation

(High risk of bias)

Comparison 8. Studies of controlled trials with adequate versus inadequate/unclear concealment of allocation

across different interventions and conditions

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Undefined

Other data

No numeric data

Randomisation to protect against selection bias in healthcare trials (Review)
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Analysis 8.1. Comparison 8 Studies of controlled trials with adequate versus inadequate/unclear
concealment of allocation across different interventions and conditions, Outcome 1 Undefined.

Study SAMPLE

Undefined
COMPARISON

MAIN RESULTS

DIRECTION OF BIAS

Balk 2002 276 RCTs from 26 meta-analy-
sis from 4 medical areas, iden-

tified by convenience sample

Comparison between 47 RCTs
with adequate allocation con-
cealment versus 46 RCTs with
inadequate concealmentin
cardiovascular disease. Com-
parison between 19 RCTs with
adequate concealment ver-
sus 37 with inadequate con-
cealment in infectious disease.
Comparison between 21 RCTs
with adequate concealment
versus 39 RCTs with inade-
quate concealment in paedi-
atrics. Comparison between 21
RCTs with adequate conceal-
ment versus 46 RCTs with inad-
equate concealment

The treatment effect was sim-
ilar (measured using ratio of
odds ratios (ROR)) for RCTs
with adequate and inadequate
allocation concealment for
cardiovascular disease (ROR
1.14 (0.96 to 1.42)), infectious
diseases (ROR 0.97 (0.68 to
1.42)), paediatrics (ROR 0.90
(0.58 to 1.28)), surgery (ROR
0.73(0.36 to 1.24))

For all 4 medical areas com-
bined the treatment effect was
similar for RCTs with adequate
and inadequate allocation
concealment (ROR 1.05 (0.91
to 1.21))

Similar effect in 4 comparisons
(High risk of bias)

Clifford 2002 100 controlled trials, 20 each
from top 5 peer reviewed jour-
nals, identified by convenience

sample

Comparison of controlled tri-
als with adequate and inade-
quate/unclear concealment of
allocation for outcome mea-
sure generated by authors
based on direction of the main
outcome in the included stud-
ies

The generated outcome mea-
sure was similar from trials
with adequate and inade-
quate/unclear allocation con-
cealment (RR of favouring new
treatment versus other results:
0.81(95% CI 0.60 to 1.11)

Similar effects
(High risk of bias)

Egger 2003 314 RCTs from 39 meta-analy- Comparison of RCTs with ad- Treatment effect estimates Larger effects in trials with in-
ses identified by a search in equate and inadequate or un- were on average 21% more adequate or unclear allocation
Issue 1 1998 of the Cochrane clear concealment of alloca- beneficial in the trials with in- concealment
Database of Systematic Re- tion on the ratio of the pooled adequate or unclear alloca- (High risk of bias)
views effect estimate from adequate tion concealment (95% CI 11%
concealed trials to the pooled to 30% more beneficial; P <
effect estimate from the inad- 0.001)
equate or unclear concealed
trials
Kjaergard 2001 190 randomised controlled Comparison between 68 RCTs All trials with inadequate allo- Similar effects or inconclusive
trials from 14 meta-analyses with adequate allocation con- cation concealment yielded (High risk of bias)
from 8 therapeutic areas, iden-  cealment versus 122 RCTs with (statistically insignificant) larg-
tified by systematic search inadequate allocation conceal-  er treatment effects compared
ment on the intervention ef- with all trials reporting ade-
fect quate allocation concealment
(ratio of odds ratios: 0.60 95%
C10.31t0 1.15)
Linde 1999 89 placebo-controlled trials of Comparison between 34 con- Similar treatment effect was Similar effects
homeopathy, identified by sys-  trolled trials with adequate al- reported from studies with (High risk of bias)
tematic search location concealment versus adequate allocation conceal-
55 controlled trials with inade- ment and inadequate alloca-
quate allocation concealment tion concealment
on the treatment effect
Moher 1998 127 controlled trials from a Comparison of the impact The treatment effect was sig- Larger effects in trials with in-
randomly selected set of 11 of controlled trials with un- nificantly overestimated by adequate or unclear allocation
meta-analyses on digestive, clear/no reporting of alloca- 37% in studies lacking allo- concealment
circulatory, mental diseases, tion concealment, of dou- cation concealment (ratio of (High risk of bias)
stroke and infertility from ble-blinding, of random gener- odds ratios: 0.63 95% Cl 0.45
a convenience database of ation versus clear reporting of to 0.88). Lack of reporting how
meta-analyses, resp. from the these features (measured by double-blinding or randomisa-
Cochrane Database of System- odds ratio) tion generation was achieved
atic Reviews had no influence on treatment
effect
Schulz 1995 250 controlled trials from Association between method- The treatment effect was 41% Larger effects in trials with in-

33 meta-analyses from the
Cochrane Pregnancy and
Childbirth Group database

ological features of controlled
trials (allocation concealment,
double-blinding and follow up)
and the treatment effect (mea-
sured by the odds ratio)

larger in controlled trials with
inadequate allocation conceal-
ment and 30% larger in con-
trolled trials with unclear ad-
equacy of allocation conceal-
ment compared with those
with adequate allocation con-
cealment (P <0.001) after ad-
justment for other method-
ological features. Studies
with no double-blinding had

adequate or unclear allocation
concealment
(High risk of bias)
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Undefined
COMPARISON

MAIN RESULTS

DIRECTION OF BIAS

a treatment effect 17% larger
than double-blinded studies (P
=0.01). Lack of complete fol-
low up had no influence on the
treatment effect (7% smaller,
P=0.32).

Shang 2005

110 controlled trials in ho-
moeopathy and 110 controlled
trials in conventional medi-
cine, identified by systematic
search

Comparison between 49 con-
trolled trials with adequate al-
location concealment versus
61 controlled trials with inade-
quate allocation concealment
for homeopathy trials. Com-
parison between 21 controlled
trials with adequate allocation
concealment versus 89 con-
trolled trials with inadequate
allocation concealment of con-
ventional medicine trials

Using univariate meta-regres-
sion the treatment effects
were similar for controlled tri-
als with adequate and inad-
equate allocation conceal-
ment for both homeopathy
trials (ROR 0.78 (0.57 to 1.07))
and for conventional medicine
(ROR0.76 (0.48 to 1.16))

In multivariable analyses, the
SE of the log odds ratio was
the dominant variable in both

groups. Coefficients of oth-
ervariables, including study
quality, were attenuated and
became non-significant.

Similar effects in both compar-
isons
(High risk of bias)

ADDITIONAL TABLES

Table 1. Critical appraisal of the risk of bias

Study Sample Confounding control? Reproducibility Outcome Overall judge-
measure ment
Complete 1. Double-blinding 1. Explicit criteria used to Similar out-
sample of tri- select the trials comes mea-
als 2. Complete follow up sured
2. Agreement regarding se-
3. Clinical differencesin par-  |action of trials
ticipants
3. Two or more assessed
4. Clinical differencesinin-  quality and conducted data
terventions extraction
Balk 2002 No 1No, 2 No, 3 Yes, 4 Yes 1 Yes, 2 Unclear, 3 Yes No High risk of bias
Carroll 1996 Yes 1No,2No,3No,4No 1Yes, 2 Unclear, 3 Yes No High risk of bias
Chalmers Yes 1VYes, 2 No,3 No, 4 No 1 Yes, 2 Unclear, 3 Unclear Yes High risk of bias
1983
Clifford 2002 No 1No,2No,3No,4No 1 Yes, 2 Unclear, 3 Yes Unclear High risk of bias
Colditz 1989 No 1No,2No,3No,4No 1 Yes, 2 Unclear, 3 Yes No High risk of bias
Egger 2003 No 1No, 2 No, 3 Yes, 4 Yes 1Yes, 2 Unclear, 3 Yes No High risk of bias
Hedrick 1989 Yes 1Yes, 2 No, 3 No, 4 No 1Yes, 2 Unclear, 3 Unclear Yes High risk of bias
Heinsman No 1 Unclear, 2 Yes, 3 No, 4 No 1 Yes, 2 Unclear, 3 Unclear No High risk of bias
1996
Kjaergard Yes 1VYes, 2 No, 3 Yes, 4 Yes 1 Yes, 2 Unclear, 3 Yes No High risk of bias
2001

Randomisation to protect against selection bias in healthcare trials (Review)
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

43



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Table 1. Critical appraisal of the risk of bias (continued)

Cochrane Database of Systematic Reviews

Linde 1999 Yes 1VYes, 2 Yes, 3 No, 4 No 1 Yes, 2 Unclear, 3 Yes No High risk of bias
Lipsey 1993 Yes 1No, 2 No, 3 No, 4 No 1 Unclear, 2 Unclear, 3 Un- No High risk of bias
clear

Miller 1989 No 1No,2No,3No, 4 No 1 Yes, 2 Yes, 3 Unclear No High risk of bias
Moher 1998 No 1 Unclear, 2 No, 3 Yes, 4 Yes 1VYes, 2 Yes, 3 Yes No High risk of bias
Ottenbacher No 1No,2No,3No, 4No 1VYes, 2 No, 3 Yes No High risk of bias
1991

Ottenbacher No 1No,2No,3No,4No 1VYes, 2 Yes, 3 Yes No High risk of bias
1992

Schulz 1995 No 1Yes, 1Yes, 2 Yes, 3 Yes 1 No, 2 Unclear, 3 No Unclear High risk of bias
Shadish 1996 No 1 No, 2 Yes,3No, 4 No 1 Yes, 2 Unclear, 3 Unclear No High risk of bias
Shang 2005 No 1VYes, 2 No,3 No, 4 No 1 Yes, 2 Unclear, 3 Yes No High risk of bias

APPENDICES

Appendix 1. The Cochrane Methodology Register

In the CMRG Module CMR is described in the following way: "The broad intention of CMR is to include all published reports of empirical
studies of methods used in reviews, as well as methodological studies that are directly relevant to doing a review, such as empirical studies
of the association between research methods and bias in randomised controlled trials. Details of ongoing methodological research are
also included. Books, conference proceedings and special journal issues devoted to the topic of systematic reviews and meta-analysis
have been included, but in general their constituent chapters and articles have not been listed separately. Articles introducing systematic
reviews and meta-analysis to a wide audience have been included, as well as others addressing specific issues of relevance; but a number
of general articles directed at specialist audiences have not been listed. The content of the Cochrane Methodology Register (CMR) is being
constantly expanded upon as a direct result of an extensive handsearching programme and the development of a series of search strategies
in MEDLINE and EMBASE to identify relevant reports."

Appendix 2. Search strategy for the previous versions of this review
Kunz 2002:

Studies were identified using the Cochrane Methodology Register, bibliographies, MEDLINE, SciSearch, handsearching, personal
communication with methodologists and the reference lists of relevant articles up to August 2000. Exploratory handsearching of
methodological journals (Controlled Clinical Trials, Statistics in Medicine, Journal of Clinical Epidemiology) for four volumes (1970, 1980,
1990 and 1995) was not productive. These journals, and many others, have now been handsearched in full for the Cochrane Methodology
Register. Repeated efforts have been undertaken to develop an efficient electronic search strategy using MEDLINE since 1994. Early
attempts were not efficient due to poor indexing of methodological studies. Since 1999 MEDLINE searches have been more successful,
particularly by searching for "Related Articles" in PubMed using seven key articles (Chalmers 1977; Colditz 1989; Emerson 1990; Kunz 1998;
Ottenbacher 1992; Sacks 1982; Schulz 1995). This was supplemented with a search strategy using the following combinations of MeSH-
terms:

[Random Allocation OR Randomised Controlled Trial (exp)] AND Bias (epidemiology)
« [Random Allocation OR Randomised Controlled Trial (exp)] AND research /cl,mt,sn,st,td
[Random Allocation OR Randomised Controlled Trial (exp)] /cl,mt,sn,st,td,ut AND Double Blind Method
[Random Allocation OR Randomised Controlled Trial (exp)] /cl,mt,sn,st,td,ut AND Clinical Trials /cl,mt,sn,st,td,ut
« Randomised Controlled Trial (exp) AND Selection Bias
« Randomised Controlled Trial (exp) AND Follow-Up Studies
« Randomised Controlled Trial /mt,sn,st,ut AND Follow-Up Studies
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SciSearch was searched for articles that cited the following articles: Chalmers 1977; Colditz 1989; Emerson 1990; Kunz 1998; Miller 1989;
Ottenbacher 1992; Sacks 1982; Schulz 1995.

Alarge proportion of studies were assembled through personal contacts with methodologists and from bibliographies and reference lists.
FEEDBACK

Justification of the unpredictability paradox, 11 December 2014
Summary

Submitted by Jeremy Howick
Thank you for this great review. | believe the so-called "unpredictability paradox" requires further justification for five reasons:

1. Invoking the unpredictability paradox makes the conclusions of your review unfalsifiable and perhaps unscientific (from a Popperian
perspective). If it turned out that randomized trials had average significantly different average results from nonrandomized studies, you
could have pooled the results and concluded that adequately randomized trials were better. In fact, adequate randomization did not
yield statistically significant different average results, so you drew the very same conclusion that they could have had the data indicated
differences between adequately and inadequately randomized trials. Drawing the same conclusion from conflicting evidence allows us to
make assertions that do not take empirical evidence into account, which is unscientific in the absence of further justification.

2. Appeal to the unpredictability paradox reveals an inconsistent approach with regards to pooling data in Cochrane Review methodology.
When we pooled the results from your review we found no statistically significant difference between randomized and non-randomized
trials (standardized mean difference = -0.17, 95% CI = -0.64 to 0.29; P = 0.47). The decision to pool appears to justify the inference to the
conclusion that adequate randomization was not a methodological benefit easy to draw. (As an aside, the problem is not whether to pool
itself, but rather the inference from the unpooled result to the conclusion of a difference in an unpredictable direction.) The Cochrane
Handbook recommends not pooling highly heterogeneous results, yet the results of your review were remarkably consistent in terms of
effect direction, with all but one included study revealing no statistically significant difference. Moreover Cochrane Reviews conducted by
the same review group (see reference 8, below) have pooled results with substantially higher heterogeneity (12 = 87%) (see reference 8,
below). The inconsistency in Cochrane methodology was further highlighted in a recent similar systematic review (reference 9, below) of
randomized versus observational studies. The authors of the latter review found similarly heterogeneous results, but decided to pool and
concluded that randomized and non-randomized studies were not qualitatively different. Had they adopted the same strategy as you had,
they could have chosen not to pool, postulated the “unpredictability paradox” and concluded that randomized trials have different results
from observational studies, but in an unpredictable direction.

3. The unpredictability paradox has not been used or replicated independently. If proposing that the unpredictability paradox is justified,
one would expect independent research to use and validate it. This has not been done.

4. Invoking the unpredictability paradox discourages researchers from investigating the conditions under which randomization over-
and under-exaggerates apparent treatment benefits. If, indeed, adequate randomization makes a difference, it would be interesting to
know what made adequate randomization increase effect size and what made it decrease effect size. Proposing the unpredictability
paradox as an explanation for the effect of adequate randomization suggests that there is nothing more fundamental to be learned about
the conditions under which adequate randomization makes a difference, precisely because it is unpredictable. This approach therefore
arguably stifles future research in the area.

5. Ifitturns out that adequate randomization is not a powerful protection against bias, it could obscure the relative importance of allocation
concealment and blinding which may be more important.

lam notimplying thatinadequate randomization is acceptable. Itis self-evident thatinadequate randomization is a sign of sloppy research,
and also makes allocation concealment and blinding more difficult. Allocation concealment and blinding, in turn, have been shown
empirically to reduce bias in many cases. It follows that, when results from adequately randomized studies and inadequately randomized
studies (or observational studies) differ, the results of the adequately randomized trial is likely to be closer to the truth (all other things
being equal).

However when investigating the potential benefits of randomization, adequate methods must be used.
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Reply

Thank you for your interest in our review.

First, it is important to note that we did not use the “unpredictability paradox” as a way of defending our decision not to pool or a
way to explain the observed results, but rather as a reflection on the variation in direction and size of the observed impact of adequate
randomization on effect sizes. The reference to the “unpredictability paradox” is not essential to the key messages of this review and
could be removed or reworded without changing the conclusions. Moreover, the “unpredictability paradox” is falsifiable. Finding a way of
predicting the extent to which non-randomised trials are biased would falsify it. For example, finding no important differences between
the findings of studies with and without adequate randomization would be a falsification, as would finding a consistent direction of bias
across studies.

We disagree with you when it comes to the interpretation of the pooled standardized mean difference (SMD) you found based on some
of the results presented in the review. Based on an SMD of -0.17 with a 95% confidence interval from -0.64 to 0.29 we would not draw the
conclusion that no differences exist between randomized and non-randomized trials when it comes to effect sizes. It is correct that the
point estimate suggests a small effect size, but on the other hand, a small to medium effect size in either direction cannot be ruled out.
Lack of statistically significant differences does not imply that a difference does not in fact exist. We can only conclude that a difference
most likely does not exist if both limits of the confidence interval are within a pre-specified difference from the point of no difference. Our
conclusion would be “based on the available evidence it is not possible to draw any firm conclusions when it comes to the direction and
magnitude of the impact of adequate randomization on effect sizes.” Thus, the conclusions of the review would not be changed by pooling
the results from the included methodological studies in a meta-analysis. In addition, we did not conclude “that randomized trials have
different results from observational studies.” We concluded that “most often non-randomised and randomised trials appeared to have
similar results.”

In our opinion the choice whether to pool data across included studies should not be based on the observed statistical heterogeneity, but
rather on an assessment of the degree to which an pooled estimate of the (average) effect would be meaningful. Basing this choice on the
observed statistical heterogeneity would make the analysis strategy data driven. This would be unfortunate in light of the low power of
both the Chi squared test and the I-squared statistic (with associated uncertainty interval) when based on few studies (1). Consequently,
we feel that that choice whether to meta-analyse or not should be guided by the same recommendations as for the choice between fixed
and random effects meta-analysis. The recommendation on this from the Cochrane Handbook (2) section 9.5.4 is “The choice between a
fixed-effects and a random-effects meta-analysis should never be made on the basis of a statistical test for heterogeneity”.
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We based the choice not to perform any meta-analysis on the risk of confounding by intervention and condition (in addition to outcome
measure). We believe that the difference in effect sizes between randomized controlled trials and non-randomized controlled trials might
depend on theintervention, condition, and outcome (as also suggested by peer reviewers for previous versions of this review). We therefore
introduced a risk of bias item to assess the extent to which the included methodological studies took the possibility of confounding by
intervention or condition into account in the statistical analysis. We scored methodological studies including primary trials with the same
intervention and condition as having a low risk of bias for this item. We scored methodological studies including primary trials with different
interventions and conditions as having a low risk of bias if differences in interventions and conditions were taken into account in the
analysis, and as having a high risk of bias otherwise (provided sufficient information to make a proper assessment). As we rated failure to
take account for differences in interventions and conditions as a high risk of bias, we did not find it appropriate to perform any pooling of
results across methodological studies with different interventions and conditions (as specified in the Methods section of the review (3)).

We agree that thereis a need for further research regarding the role of randomisation in protecting against selection bias, as we noted under
“Implications for methodological research” and we specifically noted the need to investigate the role of varying baseline risk, heterogeneity
and study quality using individual trial analysis (analogous to individual patient data meta-analysis). This would build on the principles
used for statistical analysis in the methodological study by Savovi¢ and colleagues (4) and other studies using this approach.
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This response was prepared by the authors of the review (21 January 2015).

WHAT'S NEW

Date Event Description
1 April 2015 Feedback has been incorporated Feedback and the authors' response have been incorporated.
HISTORY

Protocol first published: Issue 3, 2002
Review first published: Issue 3, 2002

Date Event Description

1 March 2011 New citation required and conclusions Review updated.
have changed

21 December 2009 New search has been performed New search performed. We have elaborated the comparisons in
a way that results in eight comparisons rather than three. The
comparisons should be more intuitive and highlight where more
research is needed. We have also elaborated and refined the in-
clusion criteria in order to exclude comparisons of observational
studies with randomised trials.
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Date Event Description

We identified seven new studies and excluded 22 previously in-
cluded studies (10 studies had a comparison of interest inciden-
tal to the main aim of the study; three studies looked at the com-
parison randomised trials versus historically controlled studies;
two studied the comparison randomised trials versus observa-
tional studies and seven studies compared high versus low qual-

ity).
We have incorporated feedback on the previous draft (August
2006).
27 December 2007 Amended Converted to new review format.
20 February 2007 New citation required and conclusions Substantive amendment.
have changed
23 August 2006 New search has been performed This review has been updated from a previously published

Cochrane Review (Kunz 2002).
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