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ABSTRACT

Background

Researchers and organizations often use evidence from randomized controlled trials (RCTs) to determine the efficacy of a treatment or
intervention under ideal conditions. Studies of observational designs are often used to measure the effectiveness of an intervention in
'real world' scenarios. Numerous study designs and modifications of existing designs, including both randomized and observational, are
used for comparative effectiveness research in an attempt to give an unbiased estimate of whether one treatment is more effective or safer
than another for a particular population.

A systematic analysis of study design features, risk of bias, parameter interpretation, and effect size for all types of randomized and non-
experimental observational studies is needed to identify specific differences in design types and potential biases. This review summarizes
the results of methodological reviews that compare the outcomes of observational studies with randomized trials addressing the same
question, as well as methodological reviews that compare the outcomes of different types of observational studies.

Objectives

To assess the impact of study design (including RCTs versus observational study designs) on the effect measures estimated.
To explore methodological variables that might explain any differences identified.

To identify gaps in the existing research comparing study designs.

Search methods

We searched seven electronic databases, from January 1990 to December 2013.

Along with MeSH terms and relevant keywords, we used the sensitivity-specificity balanced version of a validated strategy to identify
reviews in PubMed, augmented with one term ("review" in article titles) so that it better targeted narrative reviews. No language restrictions
were applied.

Selection criteria

We examined systematic reviews that were designed as methodological reviews to compare quantitative effect size estimates measuring
efficacy or effectiveness of interventions tested in trials with those tested in observational studies. Comparisons included RCTs versus
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observational studies (including retrospective cohorts, prospective cohorts, case-control designs, and cross-sectional designs). Reviews
were not eligible if they compared randomized trials with other studies that had used some form of concurrent allocation.

Data collection and analysis

In general, outcome measures included relative risks or rate ratios (RR), odds ratios (OR), hazard ratios (HR). Using results from
observational studies as the reference group, we examined the published estimates to see whether there was a relative larger or smaller
effect in the ratio of odds ratios (ROR).

Within each identified review, if an estimate comparing results from observational studies with RCTs was not provided, we pooled the
estimates for observational studies and RCTs. Then, we estimated the ratio of ratios (risk ratio or odds ratio) for each identified review using
observational studies as the reference category. Across all reviews, we synthesized these ratios to get a pooled ROR comparing results from
RCTs with results from observational studies.

Main results

Our initial search yielded 4406 unique references. Fifteen reviews met our inclusion criteria; 14 of which were included in the quantitative
analysis.

Theincluded reviews analyzed data from 1583 meta-analyses that covered 228 different medical conditions. The mean number of included
studies per paper was 178 (range 19 to 530).

Eleven (73%) reviews had low risk of bias for explicit criteria for study selection, nine (60%) were low risk of bias for investigators' agreement
for study selection, five (33%) included a complete sample of studies, seven (47%) assessed the risk of bias of their included studies,

Seven (47%) reviews controlled for methodological differences between studies,

Eight (53%) reviews controlled for heterogeneity among studies, nine (60%) analyzed similar outcome measures, and four (27%) were
judged to be at low risk of reporting bias.

Our primary quantitative analysis, including 14 reviews, showed that the pooled ROR comparing effects from RCTs with effects from
observational studies was 1.08 (95% confidence interval (Cl) 0.96 to 1.22). Of 14 reviews included in this analysis, 11 (79%) found no
significant difference between observational studies and RCTs. One review suggested observational studies had larger effects of interest,
and two reviews suggested observational studies had smaller effects of interest.

Similar to the effect across all included reviews, effects from reviews comparing RCTs with cohort studies had a pooled ROR of 1.04 (95%
C1 0.89 to 1.21), with substantial heterogeneity (12 = 68%). Three reviews compared effects of RCTs and case-control designs (pooled ROR:
1.11 (95% C1 0.91 to 1.35)).

Nossignificant difference in point estimates across heterogeneity, pharmacological intervention, or propensity score adjustment subgroups
were noted. No reviews had compared RCTs with observational studies that used two of the most common causal inference methods,
instrumental variables and marginal structural models.

Authors' conclusions

Our results across all reviews (pooled ROR 1.08) are very similar to results reported by similarly conducted reviews. As such, we have
reached similar conclusions; on average, there is little evidence for significant effect estimate differences between observational studies
and RCTs, regardless of specific observational study design, heterogeneity, orinclusion of studies of pharmacological interventions. Factors
other than study design per se need to be considered when exploring reasons for a lack of agreement between results of RCTs and
observational studies. Our results underscore that it is important for review authors to consider not only study design, but the level of
heterogeneity in meta-analyses of RCTs or observational studies. A better understanding of how these factors influence study effects might
yield estimates reflective of true effectiveness.

PLAIN LANGUAGE SUMMARY

Comparing effect estimates of randomized controlled trials and observational studies

Researchers and organizations often use evidence from randomized controlled trials (RCTs) to determine the efficacy of a treatment or
intervention under ideal conditions, while studies of observational designs are used to measure the effectiveness of an intervention in
non-experimental, 'real world' scenarios. Sometimes, the results of RCTs and observational studies addressing the same question may
have different results. This review explores the questions of whether these differences in results are related to the study design itself, or
other study characteristics.

This review summarizes the results of methodological reviews that compare the outcomes of observational studies with randomized trials
addressing the same question, as well as methodological reviews that compare the outcomes of different types of observational studies.
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The main objectives of the review are to assess the impact of study design--to include RCTs versus observational study designs (e.g. cohort
versus case-control designs) on the effect measures estimated, and to explore methodological variables that might explain any differences.

We searched multiple electronic databases and reference lists of relevant articles to identify systematic reviews that were designed as
methodological reviews to compare quantitative effect size estimates measuring efficacy or effectiveness of interventions of trials with
observational studies or different designs of observational studies. We assessed the risks of bias of the included reviews.

Our results provide little evidence for significant effect estimate differences between observational studies and RCTs, regardless of specific
observational study design, heterogeneity, inclusion of pharmacological studies, or use of propensity score adjustment. Factors other than
study design per se need to be considered when exploring reasons for a lack of agreement between results of RCTs and observational
studies.
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BACKGROUND

Researchers and organizations often use evidence from
randomized controlled trials (RCTs) to determine the efficacy of
a treatment or intervention under ideal conditions. Studies of
observational design are used to measure the effectiveness of
an intervention in non-experimental, 'real world' scenarios at the
population level. The Institute of Medicine defines comparative
effectiveness research (CER) as: “the generation and synthesis of
evidence that compares the benefits and harms of alternative
methods to prevent, diagnose, treat, and monitor a clinical
condition or to improve the delivery of care. The purpose of CER
is to assist consumers, clinicians, purchasers, and policy makers
to make informed decisions that will improve health care at
both the individual and population levels" (Institute of Medicine
2009). Comparative effectiveness research has also been called
"comparative clinical effectiveness research" and "patient centered
outcomes research" (Kamerow 2011). Regardless of what this
type of research is called, it should give an unbiased estimate of
whether one treatment is more effective or safer than another for
a particular population. Debate about the validity of observational
studies versus randomized trials for estimating effectiveness of
interventions has continued for decades.

Numerous study designs and modifications of existing designs,
both randomized and observational, are used for comparative
effectiveness research. These include, but are not limited to, head-
to-head randomized trials, cluster-randomized trials, adaptive
designs, practice/pragmatic/explanatory trials, PBE-CPI “practice
based evidence for clinical practice improvement,” natural
experiments, observational or cross-sectional studies of registries
and databases including electronic medical records, meta-analysis,
network meta-analysis, modeling and simulation. Modifications
can often include newer observational study analysis approaches
employing so-called causal inference techniques, which can
include instrumental variables, marginal structural models,
propensity scores, among others. Non-randomized experimental
designs (e.g., non-randomized trials), also play a role in
comparative effectiveness research, but this review focuses on
comparing randomized trials with non-experimental observational
designs. As noted in the Cochrane Handbook for Systematic Reviews
of Interventions, potential biases for all non-randomized studies
are likely to be greater than for randomized trials (Higgins 2011). A
systematic analysis of study design features, risk of bias, and effect
size for all the types of studies used for comparative effectiveness
research is needed to identify specific differences in design types
and potential biases.

This review summarizes the results of methodological reviews that
compare the outcomes of observational studies with randomized
trials addressing the same question, as well as methodological
reviews that compare the outcomes of different types of
observational studies. A number of reviews comparing the effect
sizes and/or biases in RCTs and observational studies (or non-
randomized controlled trials) have been conducted (Benson 2000;
Britton 1998; Concato 2000; Deeks 2003; loannidis 2001; Kunz
1998; Kunz 2002; MacLehose 2000; Odgaard-Jensen 2011; Oliver
2010; Sacks 1982; Wilson 2001).These reviews examined whether
certain types of study designs report smaller or larger treatment
effects, or change the direction of effects. Some reviews found
that a lack of randomization or inadequate randomization is
associated with selection bias, larger treatment effects, smaller

treatment effects, or reversed direction of treatment effects (Deeks
2003; loannidis 2001; Kunz 1998; Odgaard-Jensen 2011), while
others found little to no difference in treatment effect sizes
between study designs (Benson 2000; Britton 1998; Concato
2000; MacLehose 2000; Oliver 2010). However, there has been no
systematic review of comparisons of all study designs currently
being used for comparative effectiveness research. Reviews that
compared RCTs with observational studies most often limited the
comparison to cohort studies, or the types of observational designs
included were not specified. In addition, most of the reviews
were published between 1982 and 2003 and the methodology
for observational studies has evolved since that time. One
Cochrane review, first published in 2002 (Kunz 2002), has been
archived and superseded by later versions. The most recent
version of that review, published in 2011, compared random
allocation versus non-random allocation or adequate versus
inadequate/unclear concealment of allocation in randomized trials
(Odgaard-Jensen 2011). This review included comparisons of
randomized trials ("randomized controlled trials" or "RCTs"); non-
randomized trials with concurrent controls, and non-equivalent
control group designs. The review excluded comparisons of
studies using historical controls (patients treated earlier than those
who received the intervention 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). Another recent review
assessing the relationship between randomized study designs and
estimates of effect has focused only on policy interventions (Oliver
2010).

Why it is important to do this review

Despite the need for rigorous comparative effectiveness research,
there has been no systematic comparison of effect measure
estimates among all the types of randomized and non-
experimental observational study designs that are being used to
assess effectiveness of interventions. The findings of this review
will inform the design of future comparative effectiveness research
and help prioritize the types of context-specific study designs that
should be used to minimize bias.

OBJECTIVES

To assess the impact of study design - to include RCTs versus
observational study designs on the effect measures estimated.

To explore methodological variables that might explain any
differences identified. Effect size estimates may be related to
the underlying risk of bias (i.e., methodological variables) of the
studies, and not the design per se. A flawed RCT may have larger
effect estimates than a rigorous cohort study, for example. If the
methodological reviews we included assessed the risk of bias of the
study designs they included, we attempted to see if the differences
in risk of bias explain any differences in effect size estimates.

To identify gaps in the existing research comparing study designs.
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METHODS

Criteria for considering studies for this review
Types of studies

We examined systematic reviews that were designed as
methodological reviews to compare quantitative effect size
estimates measuring efficacy or effectiveness of interventions
tested in trials with those tested in observational studies. For
the purposes of this review, a methodological review is defined
as a review that is designed to compare outcomes of studies
that vary by a particular methodological factor (in this case,
study design) and not to compare the clinical effect of an
intervention to no intervention or a comparator. Comparisons
included RCTs and observational studies (including retrospective
cohorts, prospective cohorts, case-controls, and cross-sectional
designs) that compared effect measures from different study
designs or analyses. For this review, the only non-experimental
studies we analyzed were observational in design. Therefore, we
use the term "observational" in presenting the findings of our
review. However, it should be noted that the terminology used in
the literature to describe study designs is not consistent and can
lead to confusion.

We included methodological reviews comparing studies described
inthe review as head to head randomized trials, cluster randomized
trials, adaptive designs, practice / pragmatic / explanatory
trials, PBE-CPI “practice based evidence for clinical practice
improvement,” natural experiments, prospective and retrospective
cohort studies, case-control studies, observational or cross-
sectional studies of registries and databases including electronic
medical records, or observational studies employing so-called
causal inference techniques (e.g. briefly, analytical techniques that
attempt to estimate a true causal relationship from observational
data), which could include instrumental variables, marginal
structural models, or propensity scores. Specifically, we included
comparisons of estimates from RCTs with any of the above types of
observational studies.

Our focus is on reviews of effectiveness or harms of health-related
interventions. We included two types of reviews: a) systematic
reviews of primary studies in which the review's main objective
was pre-defined to include a comparison of study designs and
not to answer one specific clinical research question; and b)
methodological reviews of reviews thatincluded existing reviews or
meta-analyses that compared RCTs with observational designs. We
excluded comparisons of study designs where the included studies
were measuring the effects of putative harmful substances that are
not health-related interventions, such as environmental chemicals,
or diagnostic tests, as well as studies measuring risk factors or
exposures to potential hazards. We excluded studies that compared
randomized trials to non-randomized trials. For example, we
excluded studies that compared studies with random allocation to
those with non-random allocation or trials with adequate versus
inadequate/unclear concealment of allocation. We also excluded
studies that compared the results of meta-analyses with the results
of single trials or single observational studies. Lastly, we excluded
meta-analyses of the effects of an intervention that included both
randomized trials and observational studies with an incidental
comparison of the results.

Types of data

It was our intention to select reviews that quantitatively compared
the efficacy or effectiveness of alternative interventions to prevent
or treat a clinical condition or to improve the delivery of care.
Specifically, our study sample included reviews that have effect
estimates from RCTs or cluster-randomized trials and observational
studies, which included, but were not limited to, cohort studies,
case-control studies, cross-sectional studies.

Types of methods

We identified reviews comparing effect measures between trials
and observational studies or different types of observational
studies to include the following.

« RCTs/cluster-randomized trials

retrospective cohorts

« RCTs/cluster-randomized trials versus case-control studies

o RCTs/cluster-randomized trials versus cross-sectional studies

« RCTs/cluster-randomized trials versus other observational
design

« RCTs/cluster-randomized trials versus observational studies
employing so-called causal inference analytical methods

versus prospective/

Types of outcome measures

The direction and magnitude of effect estimates (e.g. odds ratios,
relative risks, risk difference) varied across meta-analyses included
in this review. Where possible, we used odds ratios as the outcome
measure in order to conduct a pooled odds ratio analysis.

Search methods for identification of studies
Electronic searches

To identify relevant methodological reviews we searched the
following electronic databases, in the period from 01 January 1990
to 06 December 2013.

« Cochrane Methodology Register

+ Cochrane Database of Systematic Reviews
« MEDLINE (via PubMed)

« EMBASE (via EMBASE.com)

« Literatura Latinoamericanay del Caribe en Ciencias de la Salud
(LILACS)

« PsycINFO
« Web of Science/Web of Social Science

Along with MeSH terms and a wide range of relevant keywords,
we used the sensitivity-specificity balanced version of a validated
strategy to identify reviews in PubMed (Montori 2004), augmented
with one term ("review" in article titles) so that it better targeted
reviews. We anticipated that this strategy would retrieve all
relevant reviews. See Appendix 1 for our PubMed search strategy,
which was modified as appropriate for use in the other databases.

The search strategy was iterative, in that references of included
reviews were searched for additional references. We used the
"similar articles" and "citing articles" features of several of the
databases to identify additional relevant articles. All languages
were included.

Healthcare outcomes assessed with observational study designs compared with those assessed in randomized trials (Review) 5
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Prior to executing the electronic searches, the search strategy was
peer reviewed by a second information specialist, according to
the Peer Review of Electronic Search Strategies (PRESS) guidance
(Sampson 2009).

Data collection and analysis

The methodology for data collection and analysis was based
on the guidance of Cochrane Handbook of Systematic Reviews of
Interventions (Higgins 2011).

Selection of studies

After removing duplicate references, one review author (THH)
screened the results, excluding those that were clearly irrelevant
(e.g. animal studies, editorials, case studies).

Two review authors (AA and LB) then independently selected
potentially relevant reviews by scanning the titles, abstracts, and
descriptor terms of the remaining references and applying the
inclusion criteria. Irrelevant reports were discarded, and the full
article (or abstract if from a conference proceeding) was obtained
for all potentially relevant or uncertain reports. The two review
authors independently applied the inclusion criteria. Reviews
were reviewed for relevance based on study design, types of
methods employed, and a comparison of effects based on different
methodologies or designs. THH adjudicated any disagreements
that could not be resolved by discussion.

Data extraction and management

After an initial search and article screening, two review authors
independently double-coded and entered information from each
selected study onto standardized data extraction forms. Extracted
information included the following.

« Study details: citation, start and end dates, location, eligibility
criteria, (inclusion and exclusion), study designs compared,
interventions compared.

« Comparison of methods details: effect estimates from each
study design within each publication.

« Outcome details: primary outcomes identified in each study.

Assessment of risk of bias in included studies

We included systematic reviews of studies therefore, The Cochrane
Collaboration tool for assessing the risk of bias for individual
studies does not apply. We used the following criteria to appraise
the risk of bias of included reviews, which are similar to those used
in the methodology review by Odgaard-Jensen and colleagues
(Odgaard-Jensen 2011).

o 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?
« Was the risk of bias of the included studies assessed?

« Did the review control for methodological differences of
included studies (for example, with a sensitivity analysis)?

« Did the review control for heterogeneity in the participants and
interventions in the included studies?

« Were similar outcome measures used in the included studies?
« Isthere an absence of risk of selective reporting?

« Isthere an absence of evidence of bias from other sources?
Each criterion was rated as yes, no or unclear.

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

Measures of the effect of the methods

In general, outcome measures included relative risks or rate ratios
(RR), odds ratios (OR), hazard ratios (HR).

Dealing with missing data

This review is a secondary data analysis and did not incur the
missing data issues seen in most systematic reviews. However, for
a select, small number of reviews we needed more information
from the publishing authors regarding methods or other details,
therefore, we contacted the corresponding authors.

Assessment of heterogeneity

We synthesized data from multiple reviews to compare effects
from RCTs with observational studies. We had a wide variety of
outcomes and interventions synthesized, increasing the amount
of heterogeneity between reviews. We assessed heterogeneity
using the x2 statistic with a significance level of 0.10, and the I2
statistic. Together with the magnitude and direction of the effect,
we interpreted an |2 estimate between 30% and 60% as indicating
moderate heterogeneity, 50% to 90% substantial heterogeneity,
and 75% to 100% as a high level of heterogeneity. Furthermore, if
anincluded study was, in fact, areview article that already assessed
heterogeneity, we reported the authors' original assessment of
heterogeneity.

Assessment of reporting biases

We attempted to minimize the potential for publication bias
by our comprehensive search strategy that included evaluating
published and unpublished literature. In cases where we were
missing specific information or data, we contacted authors and
requested additional data.

Data synthesis

We examined the relationship between study design type and the
affiliated estimates. Using results from observational studies as
the reference group, we examined the published estimates to see
whether there was a relative smaller or larger effect. We explored
whether the RCT comparators showed about the same effects,
larger treatment effects, or smaller treatment effects compared to
the observational study reference group. Furthermore, in the text
we qualitatively described the reported results from each included
review. Within each identified review, if an estimate comparing
results from RCTs with observational studies was not provided, we
pooled the estimates for observational studies and RCTs. Then,
using methods described by Altman (Altman 2003), we estimated
the ratio of ratios (hazard ratio or risk ratio or odds ratio) for
each included review using observational studies as the reference
group. Across all reviews, we synthesized these ratios to get a
pooled ratio of odds ratios (ROR) comparing results from RCTs to
results from observational studies. Our results varied considerably
by comparison groups, outcomes, interventions, and study design,
which contributed greatly to heterogeneity. To avoid overlap of
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data between included studies, we did not include data previously
included in another included review.

Subgroup analysis and investigation of heterogeneity

Reducing bias in comparative effectiveness research is particularly
important for studies comparing pharmacological interventions
with their implications for clinical care and health care
purchasing. Since a number of the studies comparing study
designs used for comparative effectiveness research focused on
pharmacological comparisons, we decided, a priori, to conduct a
subgroup analysis of these pharmacological studies. Specifically,
we hypothesized that studies of pharmacological comparisonsin a
randomized design may have smaller effect estimates than studies
of pharmacological comparisons in an observational study.

Additionally, we performed a subgroup analysis by heterogeneity
of the included methodological reviews to compare the differences
between RCTs and observational studies from the subgroup of
methodological reviews with high heterogeneity (as measured

Figure 1. Flow chart depicting screening process

in their respective meta-analysis) to those with moderate-
low heterogeneity. As such, we stratified the reviews by the
heterogeneity within each methodology review.

RESULTS

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

Our initial search yielded 4406 unique references. An additional
five references were identified from checking the reference lists of
included publications. We selected 59 full-text articles for further
review, of which 44 were excluded because they did not meet
our inclusion criteria. Fifteen reviews met our inclusion criteria for
this review; 14 of these reviews were included in the quantitative
analysis. See Figure 1 for study selection chart.

Records after
duplicates removed:

n = 4406 l—| Citations excluded
based on details in
. abstracts:
Additional records \ n = 4347
identified through -
other sources: -
n=5 Full-text articles
assessed for eligibility: Full-text articles

n=59

excluded:
n=44

Studies included in

qualitative synthesis:
n=1

Studies includedin

guantitative synthesis:
n=14

Included studies

See Characteristics of included studies. Fifteen reviews, published
between 01 January 1990 and 06 December 2013, met the
inclusion criteria for this review. Fourteen papers compared RCTs
with observational designs; two reviews focused exclusively on
pharmacological interventions (Beynon 2008; Naudet 2011), while
four focused on pharmacological and other interventions, but
provided data on drugs that could be analyzed separately (Benson
2000; Concato 2000; Golder 2011; loannidis 2001).

The included reviews analyzed data from 1583 meta-analyses that
covered 228 different medical conditions. The mean number of
included studies per paper was 178 (range 19 to 530).

Of the 15 reviews, 14 were included in the quantitative analysis
and had data, or we were able to obtain quantitative data
from the authors, that allowed us to calculate RORs. One study
(Papanikolauo 2006) was included in a previously published review
(Golder 2011), therefore we have described it, but did not include it
in the meta-analysis.

Benson 2000 et al searched the Abridged Index Medicus and
Cochrane databases for observational studies published between
1985 and 1998 that compared two or more treatments. To identify
RCTs and observational studies comparing the same treatment,
the researchers searched MEDLINE and Cochrane databases. One
hundred and thirty-six publications were identified that covered 19
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different treatments. Benson 2000 et al found little evidence that
treatment effect estimates obtained from observational studies
were consistently larger than estimates from RCTs.

Beynon 2008 et al attempted to identify all observational and
randomized studies with all-cause mortality as the outcome for a
sample of topics selected at random from the medical literature.
One hundred and fourteen RCTs and 19 observational studies
on 19 topics were included. The ratio of RRs for RCTs compared
to observational studies was 0.88 (0.8 to 0.97), suggesting that
observational studies had larger treatment effects by 12% on
average.

Bhandari 2004 et al conducted a MEDLINE search for both
observational and randomized studies comparing internal fixation
and arthroplasty in patients with femoral neck fractures in
publications between 1969 and 2002. The authors found 27 studies
that met the criteria. Bhandari 2004 et al found that observational
studies underestimated the relative benefit of arthroplasty by
19.5%.

Concato 2000 et al searched MEDLINE for meta-analyses of RCTs
and observational studies of the same intervention published in
five major journals between 1991 and 1995. From 99 reports on
five clinical topics, observational studies, on average, were similar
to RCTs. The authors concluded that well-designed observational
studies generally do not have larger effects of treatment when
compared to results of RCTs.

Edwards 2012 et al performed a systematic review and meta-
analysis comparing effect estimates evaluating the effects
of surgical procedures for breast cancer in both RCTs and
observational studies. Asearch of MEDLINE, EMBASE, and Cochrane
Databases (2003 to 2008) yielded 12 RCTs covering 10 disparate
outcomes. In two of 10 outcomes the pooled estimates from RCTs
and observational studies differed, though none significantly. The
authors conclude that RCTs comparing breast surgery procedures
may yield different estimates in 20% to 40% of cases compared with
estimates from observational studies.

Furlan 2008 et al searched for comparative studies of low-
back pain interventions published in MEDLINE, EMBASE, or The
Cochrane Library through May 2005 and included interventions
with the highest numbers of non-randomised studies. Seventeen
observational studies and eight RCTs were identified and, in
general, results from observational studies either agreed with
results from RCTs or underestimated the effects when compared to
RCTs.

Golder 2011 et al performed a meta-analysis of meta-analyses
comparing estimates of harm derived from meta-analysis of RCTs
with meta-analyses of observational studies. Fifty-eight meta-
analyses were identified. Pooled relative measures of adverse effect
(odds ratio (OR) or risk ratio (RR)) suggested no difference in
effect between study type (OR = 1.03; 95% confidence interval
(Cl) 0.93-1.15). The authors conclude that there is no evidence on
average in effect estimate of adverse effect of interventions from
meta-analyses of RCTs when compared to observational studies.

loannidis 2001 et al performed an analysis of meta-analyses
comparing effect estimates evaluating medical interventions from
meta-analysis of RCTs to meta-analyses of observational studies. A
search of MEDLINE (1966to 2000) and The Cochrane Library (2000,

Issue 3) and major journals yielded 45 diverse topics from 240 RCTs
and 168 observational studies. Observational studies tended to
show larger treatment effects (P =0.009). The authors conclude that
despite good correlation between RCTs and observational studies,
differences in effect sizes are present.

Kuss 2011 et al performed a systematic review and meta-analysis
comparing effect estimates from RCTs with observational studies
employing propensity scores The included studies examined the
effects of off-pump versus on-pump surgery in similar populations.
AMEDLINE search yielded 29 RCTs and 10 propensity score analyses
covering 10 different outcomes. For all outcomes, no differences
were noted between RCTs and propensity score analyses.

The authors conclude that RCTs and propensity score analyses will
likely yield similar results and propensity score analyses may have
only a small remaining bias compared to RCTs.

Lonjon 2013 et al performed a systematic review and meta-
analysis comparing effect estimates from RCTs with observational
studies employing propensity scores studying the effects of surgery
addressing the same clinical question. A MEDLINE search yielded
94 RCTs and 70 propensity score analyses covering 31 clinical
questions. For all-cause mortality the authors noted no differences
between RCTs and propensity score analyses (ROR = 1.07; 95% Cl
0.87 to 1.33).

The authors conclude that RCTs and propensity score analyses will
likely yield similar results in surgery studies.

Mueller 2010 et al searched PubMed for RCTs and observational
studies comparing laparoscopic versus open cholecystectomy. A
total of 162 studies were identified for inclusion (136 observational
and 26 RCTs). Among the 15 outcomes of interest, three yielded
significant discrepancies in effect sizes between study designs. As
such, the authors conclude that the results from observational
studies and RCTs differ significantly in at least 20% of outcomes
variables.

Naudet 2011 et al identified published and unpublished studies
from 1989 to 2009 that examined fluoxetine and venlafaxine as first
line treatment for major depressive disorder. The authors identified
12 observational studies and 109 RCTs and produced meta-
regression estimates for outcomes of interest. The standardized
treatment response in RCTs was greater by a magnitude of 4.59
compared to observational studies and the authors conclude
that the response to antidepressants is greater in RCTs than in
observational studies.

Oliver 2010 et al identified systematic reviews that compared
results of policy interventions, stratifying estimates by
observational study and RCT study design published between 1999
and 2004. A total of 16 systematic reviews were identified, with
a median of 11.5 RCTs and 14.5 observational studies in each
systematic review. Observational studies published in systematic
reviews were pooled separately from RCTs published in the
same systematic reviews. Results that were stratified by study
design were heterogeneous with no clear differences in magnitude
of effects; the authors found no evidence for clear systematic
differences in terms of results between RCTs and observational
studies.

Healthcare outcomes assessed with observational study designs compared with those assessed in randomized trials (Review) 8
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Shikata 2006 et al identified all meta-analyses of RCTs of digestive
surgery published between 1966 and 2004. Fifty-two outcomes for
18 disparate topics were identified from 276 articles (96 RCTs and
180 observational studies). Pooled odds ratios and relative risks
were extracted for each outcome, using the same indicator that
had been used in the meta-analysis of interest and approximately
25% of all outcomes of interest yielded different results between
observational studies and RCTs.

Papanikolauo 2006 et al compared evidence from RCTs with
observational studies that explored the effects of interventions
on the risk of harm. Harms of interest were identified from RCTs
with more than 4000 patients. Observational studies of more than
4000 patients were also included for comparison. Fifteen harms
of interest were identified and relative risks were extracted for 13
topics. Data from 25 observational studies were compared with
results from RCTs. Relative risks for each outcome/harm were
calculated for both study types. The estimated increase in RR
differed by more than two-fold between observational studies and
RCTs for 54% of the topics studied. The authors conclude that
observational studies usually under-estimate the absolute risk of
harms. These data were included in Golder 2011 and consequently
were not re-analyzed in the current quantitative analysis.

Excluded studies

See Characteristics of excluded studies. Following full-text
screening, 44 studies were excluded from this review. The main
reasons for exclusion included the following: the studies were
meta-analyses that did an incidental comparison of RCTs and
observational studies, but were not designed for such a comparison
(n = 14); the studies were methodological or statistical papers
that did not conduct a full systematic review of the literature (n =
28); or the studies included quasi- or pseudo-randomized studies,

or provided no numerical data that would allow a quantitative
comparison of effect estimates (n = 7).

Risk of bias in included studies

Eleven reviews had low risk of bias for explicit criteria for study
selection (Benson 2000; Beynon 2008; Bhandari 2004; Edwards
2012; Furlan 2008; loannidis 2001; Kuss 2011; Miieller 2010; Naudet
2011; Oliver 2010; Papanikolauo 2006); nine (60%) had low risk
of bias for investigators' agreement for study selection (Bhandari
2004; Concato 2000; Edwards 2012; Golder 2011; Kuss 2011;
Naudet 2011; Oliver 2010; Papanikolauo 2006; Shikata 2006); five
(33%) included a complete sample of studies (Bhandari 2004;
Mueller 2010; Naudet 2011; Oliver 2010; Shikata 2006); seven (47%)
assessed the risk of bias of their included studies (Bhandari 2004;
Furlan 2008; Golder 2011; Lonjon 2013; Mueller 2010; Naudet
2011; Oliver 2010); seven (47%) controlled for methodological
differences between studies (Furlan 2008; loannidis 2001; Kuss
2011; Lonjon 2013; Miieller 2010; Naudet 2011; Oliver 2010); eight
(53%) controlled for heterogeneity among studies (Beynon 2008;
Edwards 2012; Furlan 2008; loannidis 2001; Lonjon 2013; Meller
2010; Naudet 2011; Oliver 2010); nine (60%) analyzed similar
outcome measures (Benson 2000; Beynon 2008; Bhandari 2004;
Edwards 2012; loannidis 2001; Lonjon 2013; Mueller 2010; Oliver
2010; Shikata 2006); and only four (27%) were judged to be at low
risk of reporting bias (Bhandari 2004; Furlan 2008; loannidis 2001;
Naudet 2011).

We rated reviews that were coded as adequate for explicit criteria
for study selection, complete sample of studies, and controlling for
methodological differences and heterogeneity as having a low risk
of bias and all others as having a high risk of bias. Two reviews,
Mieller 2010 and Naudet 2011, met all four of these criteria and,
thus, had an overall low risk of bias.

See Figure 2; Figure 3.
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Figure 2. 'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. 'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Effect of methods

Our primary quantitative analysis (Analysis 1.1), including 14
reviews, showed that the pooled ratio of odds ratios (ROR)
comparing effects from RCTs with effects from observational
studies was 1.08 (95% confidence interval (Cl) 0.96 to 1.22) (see
Figure 4). There was substantial heterogeneity for this estimate

(12 = 73%). Of the 14 reviews included in this analysis, 11 (71%)
found no significant difference between observational studies and
RCTs. However, one review suggested observational studies have
larger effects of interest (Bhandari 2004), while two other reviews
suggested observational studies have smaller effects of interest
(Mieller 2010; Naudet 2011).
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Figure 4. Forest plot of comparison: 1 RCT vs Observational, outcome: 1.2 Pooled Ratio of Odds Ratios--Study

Design.

Odds Ratio
Study or Subgroup  Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

1.1.1 RCT vs All Observational

Bhandari 2004 6. 4% 0.71[0.52, 0.98]
Beynion 2008 B.7% 0.83 [0.68, 1.01]
Oliver 2010 B.2% 0.94 [0.76, 1.17]
kuss 2011 9.3% 0.94 [0.80, 1.11]
Benson 2000 3.8% 0.95 [0.58, 1.55]
Shikata 200& T.a% 097 [0.77, 1.22]
Lonjon 2013 7.5% 106 [0.85, 1.36]
Concato 2000 10.2% 108 [0.96, 1.21]
Golder 2011 9.8% 108 [0.94, 1.24]
Edwards 2012 6.8% 118 [0.89, 1.57]
loannidizs 2001 7.6k 1.21[0.95, 1.55]
Mieller 2010 B.7% 148[1.22, 1.80O]
Furlan 2008 2.1% 1.924 [0.95, 4.05]
Maudet 2011 2.9% 358 [1.96, 6.53]
Subtotal (95% CI) 100.0% 1.08 [0.96, 1.22]

Heterogeneity: Tau® = ©.03; Chi* = 48.19, df = 13 (P < 0.00001);

Test for overall effect: 7 = 1.27 (P = 0.20

1.1.2 RCT vs Cohort

Bhandari 2004 10.9% 0.71[0.52, 0.96]
loannidizs 2001 8.0% 0.88 [0.58, 1.33]
kuss 2011 15.5% 0.94 [0.80, 1.11]
Benson 2000 6.5% 0.95 [0.58, 1.55]
Golder 2011 12.6% 1.02 [082, 1.27]
Concata 2000 16.3% 1.04[0.91, 1.19]
Lonjon 20132 12.7% 106 [0.83, 1.36]
Edwards 2012 11.63% 1.18 [0.89, 1.57]
Maudet 2011 4.9% 358 [l.96, 6.53]
Subtotal (95% CI} 100.0% 1.04 [0.89, 1.21]

Heterogeneity: Tau® = 0.03; Chi’ = 2476, df = 8 (P = 0.0027; 17 =

Test for overall effect: £ = 0,48 (P = 0.63)

1.1.3 RCT vs Case Control

Golder 2011 21.2% 0.84 [0.57, 1.23]
loannidis 2001 36.0% 115 [0.90, 1.57]
Concatao 2000 42.8% 1.20[0.94, 1.53]
Subtotal (95% CI) 100.0% 1.11 [0.91, 1.35]

Heterogeneity: Tau® = 0.01; Chi* = 2.65, df = 2 (P = 0.27); I = 24%

Test for overall effect; £ = 1.05 (P = 0.23)

Test for subgraup differences; Chi* = 0.29, df = 2 (P = 0.87), I* =

When possible or known, we isolated our results to reviews that
specifically compared cohort studies and RCTs. Nine reviews either
provided adequate data or performed these analyses in their
publication (Benson 2000; Bhandari 2004; Concato 2000; Edwards
2012; Golder 2011; loannidis 2001; Kuss 2011; Lonjon 2013; Naudet
2011) Similar to the effect across all included reviews, the effects
from RCTs compared with cohort studies was pooled ROR = 1.04
(95% Cl 0.89 to 1.21), with substantial heterogeneity (12 = 68%)
(Analysis 1.1.2 ). In lieu of a sensitivity analysis removing case-
control studies, we performed a subgroup analysis of reviews that
compared the effects of case-controls versus RCTs (Concato 2000;
Golder 2011; loannidis 2001). The pooled ROR comparing RCTs
with case-control studies was 1.11 (95% CI 0.91 to 1.35), with

12 =73%

8%

L | 1
0.5 0.7 ] 1.5 2
0% RCTs: Smaller Effect Size RCTs: Larger Effect Size

minor heterogeneity (12 = 24%). There was no significant difference
between observational study design subgroups (P value = 0.61).

We also performed a subgroup analysis of all reviews stratified
by levels of heterogeneity of the pooled RORs from the respective
reviews (Analysis 1.2). No significant difference in point estimates
across heterogeneity subgroups were noted (see Figure 5).
Specifically, comparing RCTs with observational studies in the low
heterogeneity subgroup yielded a pooled ROR of 1.00 (95% ClI
0.72 to 1.39). The pooled ROR comparing RCTs with observational
studies in the moderate heterogeneity group was also not
significantly different (OR = 1.11; 95% Cl 0.95 to 1.30). Similarly,
the pooled ROR comparing RCTs with observational studies in the
significant heterogeneity group was 1.08 (95% CI 0.87 to 1.34).
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Figure 5. Forest plot of comparison: 1 RCT vs Observational, outcome: 1.3 Pooled Ratio of Odds Ratios--

Heterogeneity Subgroups.

Odds Ratio
Study or Subgroup  Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

1.2.1 Low Heterogeniety (Iz: 0% to 30%)

Bhandari 2004 24.5% 0.71[0.52, 0.96]
fuss 2011 29.0% 0.94 [0.80, 1.11]
Benzon 2000 18.3% 0.9% [0.58, 1.55]
Mieller 2010 28.2% 148 [1.22, 1.80]
Subtotal (95% CI) 100.0% 1.00 [0.72, 1.39]

Heterogeneity, Tau? = 0.0%; Chi? = 20,11, df = 3 (F = 0.0002); I* = 85%

Test for overall effect: £ = 0.01 {F = 1.00)

1.2.2 Moderate Heterogeneity (Iz:?.l% to 60%)

Beynon 2008 15.5% 0.83 [0.68, 1.01]
Oliver 2010 14.63% 0.94 [0.7&, 1.17]
Lonjon 2013 12.3% 1.0 [0.83, 1.3¢]
Concato 2000 18.2% 108 [0.96, 1.21]
Golder 2011 17.6% 1.08 [0.24, 1.24]
Edwards 2012 12.1% 1.18 [0.88, 1.57]
Furlan 2008 7% 1.94 [0.93, 4.05]
Maudet 2011 5.0% 358 [1.96, 6.53]
Subtotal (95% CI) 100.0% 1.11 [0.95, 1.30]

Heterogeneity, Tau?® = 0.03; Chi*? = 26,39, df = 7 (P = 0.0004y; 1* = 73%

Test for overall effect: 2 = 1.34 (P = 0.18)

1.2.3 Significant Heterogeneity (Iz: 61% to 100%)

Shikata 2 00& 52.1% 0.97 [0.77, 1.22]
[oannidis 2001 47.9% 121035, 1.55]
Subtotal (95% CI) 100.0% 1.08 [0.87, 1.34]

Heterogeneity, Tau? = 0.01; Chi® = 1.65, df = 1 (P = 0.20); 1* = 35%

Test for overall effect: £ = 0.68 (P = 0.49)

[ 1 1
0.5 0.7 1.5 2
RCTs: Smaller Effect Size RCTs: Larger Effect Size

Test for subgroup differences: Chi’ = 034, df = 2 (P = 0.84), I = 0%

Additionally, we performed a subgroup analysis of all included
reviews stratified by whether they compared pharmacological
studies or not (Analysis 1.3). Though the pooled ROR for
comparisons of pharmacological studies was higher than the
pooled ROR for reviews of non-pharmacological studies, this
difference was not significant (see Figure 6) (P value =0.34). Namely,

the pooled ROR comparing RCTs with observational studies in the
pharmacological studies subgroup of six reviews was 1.17 (95%
Cl 0.95 to 1.43), with substantial heterogeneity (12 = 81%). The
pooled ROR comparing RCTs with observational studies in the non-
pharmacological studies subgroup of 11 reviews was 1.03 (95% ClI
0.87 to 1.21), with substantial heterogeneity (12 = 74%).
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Figure 6. Forest plot of comparison: 1 RCT vs Observational, outcome: 1.4 Pooled Ratio of Odds Ratios--

Pharmacological Studies Subgroups.

Odds Ratio

Study or Subgroup  Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

1.3.1 Pharmacological Studies

Beynaon 2008 21.0% 0.82 [0.63, 1.00]
Concato 2000 24 0% 1.04 [0.94, 1.15]
Colder 2011 22 .9% 1.08[0.94, 1.24]
Bensaon 2000 7.6% 1.12 [0.61, 2.08]
loannidis 2001 16.8% 1.41[1.06, 1.88]
Maudet 2011 7.B% 258196, 6.53]
Subtotal (95% CI) 100.0% 1.17 [0.95, 1.43]
Heterogeneity: Tau® = 0.04; Chi? = 2632, df = 5 (P < 0.0001];
Test for owverall effect: 7 = 1 .43 {F = 0.1

1.3.2 Non-Pharmacological Studies

Benson 2000 3.1% 0.70[0.30, 1.60]
Bhandari 2004 9.4% 071052, 0.98]
Beynon 2008 11.2% 0.73 [0.59, 0.90]
Kuss 2011 12.2% 0.94 [0.80, 1.11]
loannidis 2001 6.5% 0.94 [0.539, 1.51]
Shikata 2006 11.0% 087 [0.77, 1.22]
Lonjon 2013 10.6% 1.06 083, 1.38]
Edwards 2012 9.9% 118 [0.83, 1.57]
Concato 2000 10.6% 130101, 1.&g]
Mieller 2010 11.7% 148122, 1.80]
Furlan 2 Q08 2.7% 1.94 [0.93, 4.05]
Subtotal (95% CI) 100.0% 1.03 [0.87, 1.21]

Heterogeneity, Tau? = 0.05; Chi* = 38.66, di = 10 (P < 0.0001); I = 74%

Test for overall effect; 2 = 021 F = 0.78)

Test for subgroup differences: Chi? = 0.92, df = 1 (P = 0.34), I?

Lastly, we performed an analysis of all included reviews
that compared RCTs and observational studies that employed
propensity score adjustments (Analysis 1.4). The pooled ROR
comparing estimates from RCTs with the estimates from
observational studies using propensity scores was not significant.
Namely, the pooled ROR comparing RCTs with observational
studies with propensity scores (two reviews) was 0.98 (95% Cl 0.85
to 1.12), with no heterogeneity (12 = 0%). There was no difference
between the pooled ROR of RCTs versus observational studies
with propensity score adjustment and the pooled ROR of RCTs
versus observational studies without propensity score adjustment
(P value =0.22).

DISCUSSION

Summary of main results

Our results showed that, on average, there is little difference
between the results obtained from RCTs and observational studies.
In addition, despite several subgroup analyses, no significant
differences between effects of study designs were noted. However,
due to high statistical heterogeneity, there may be important
differences between subgroups of reviews that we were unable to
identify, Our primary quantitative analysis showed that the pooled
ROR comparing effects from RCTs with effects from observational
studies was 1.08 (95% Cl 0.96 to 1.22). The effects from RCTs
compared with cohort studies only was pooled ROR = 1.04 (95% CI
0.89to 1.21), while the pooled ROR comparing RCTs with only case-
control studies was1.11 (95% CI 0.91 to 1.35).

*

I?=81%
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Though not significant, the point estimates suggest that
observational studies may have smaller effects than those obtained
in RCTs, regardless of observational study design. Furthermore,
it is possible that the difference between effects obtained from
RCTs and observational studies has been somewhat attenuated
in more recent years due to researchers' improved understanding
of how to handle adjustments in observational studies. In the
present study, it was not always very clear which observational
studies included adjusted estimates and which did not in the
included reviews. Bhandari et al reported that no observational
study adjusted for all nine confounders the authors felt were
important (Bhandari 2004). In fact, they adjusted for as few as
two and as many as six. Mueller et al reported that of the 136
non-RCTs included in their review, 19 population-based studies
and 22 other studies adjusted their results for baseline imbalances
(Mueller 2010). Two reviews included only observational studies
with propensity score adjustments (Kuss 2011; Lonjon 2013).
Other included reviews note the importance of adjustment in
the estimates from observational studies, but do not specifically
list the studies with and without adjusted estimates. Our results
suggest that although observational designs may be more biased
than RCTs, this does not consistently result in larger or smaller
intervention effects.

We also found that the effect estimate differences between
observational studies and RCTs were potentially influenced by the
heterogeneity within meta-analyses. Though subgroup analyses
comparing heterogeneity groups were not statistically significant,
meta-analyses comparing RCTs and observational studies may be
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particularly influenced by heterogeneity and researchers should
consider this when designing such comparisons. However, with
so few reviews, spurious effects between heterogeneity subgroups
cannot be ruled out.

The risks of bias in the included reviews were generally high. In
particular, two-thirds of all included reviews either did not include
a complete sample or there was not enough information provided
to make a determination, and more than half of the reviews did not
assess the risk of bias of their included studies. Furthermore, nearly
three-quarters of the included reviews were judged to be at high or
unclear risk of reporting bias.

We note that our results may be influenced by the different
comparison arms in all the studies included in the reviews. Often
the specific types of comparison arms in the meta-analyses were
notidentified in the review. However, amongincluded reviews with
reported details about comparison arms in the RCTs in the meta-
analyses (n = 519 meta-analyses), 84% (n = 454) compared one
intervention (e.g., drug or surgery) with another intervention (drug
or surgery), 11% (n = 55) used a placebo or sham, 3% (n = 13)
used an unspecified control arm, and 2% (n = 15) compared one
intervention with no intervention or treatment.

Lastly, though not statistically significant, there appears to
be a difference in effect comparing RCTs and observational
studies when considering studies with pharmacological-only
interventions or studies without pharmacological interventions.
More specifically, the difference in point estimates between
pharmacological RCTs and observational pharmacological studies
is greater than the difference in point estimates from non-
pharmacological studies. Perhaps this is a reflection of the
difficulties in removing all potential confounding in observational
pharmacological studies; or, perhaps thisis an artifact of industry or
selective reporting bias in pharmacological RCTs. The most recent
study quantifying pharmaceutical industry support for drug trials
found that the pharmaceutical industry funded 58% of drug trials
in 2007 and this was the largest source of funding for these trials
(Dorsey 2010). This is not surprising as RCTs must be submitted
to regulatory agencies to obtain regulatory approval of drugs,
whereas observational studies of drugs are conducted after drug
approval. Funding and selective reporting bias have been well
documented in industry-sponsored RCTs (Lundh 2012) and less is
known about the extent of these biases in observational studies.

Potential biases in the review process

We reduced the likelihood for bias in our review process by
having no language limits for our search and having two review
authors independently screen abstracts and articles for selection.
Nevertheless, we acknowledge the potential for introduction of
unknown bias in our methods as we collected a myriad of data from
14 reviews (1583 meta-analyses covering 228 unique outcomes).

Agreements and disagreements with other studies or
reviews

Our results across all reviews (pooled ROR 1.08; 95% Cl 0.96
to 1.22) are very similar to results reported by Concato 2000
and Golder 2011. As such, we have reached similar conclusions--
there is little evidence for significant effect estimate differences
between observational studies and RCTs, regardless of specific
observational study design, heterogeneity, or inclusion of drug
studies.

Golder 2011 (and consequently, Papanikolauo 2006) and Edwards
2012) were the only reviews that focused on harm outcomes.
Golder's findings do not support the notion that observational
studies are more likely to detect harm than randomized controlled
trials, as no differences in RCTs and observational studies were
detected. However, this finding may be related to the short-term
nature of the adverse events studied where one would expect
shorter-term trials to be as likely to detect harm as longer-term
observational studies.

AUTHORS' CONCLUSIONS

Implication for methodological research

In order to understand why RCTs and observational studies
addressing the same question sometimes have conflicting results,
methodological researchers must look for explanations other than
the study design per se. Confounding is the greatest bias in
an observational study compared to an RCT and methods for
accounting for confounding in meta-analyses of observational
studies should be developed (Reeves 2013). The Patient-Centered
Outcomes Research Institute is finalizing methodological standards
and calling for more research on measuring confounding in
observational studies(PCORI 2012). PCORI has also called for
empirical data to support the constitution of propensity scores and
the validity of instrumental variables, two methods used to control
for confounding in observational studies.
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* Indicates the major publication for the study

Methods Searched for all RCTs and observational studies that compared 2 or more treatments between 1985
and 1998
Data 136 reports about 19 disparate treatments and interventions

Comparisons
ies for same treatment

Combined magnitude of effects from RCTs vs combined magnitude of effects from observational stud-

Outcomes

17 of 19 analyses yielded no difference in magnitude of effects comparing methods
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Benson 2000 (Continued)

Notes Little evidence that estimates of treatment effects in observational studies are larger than effects from
RCTs

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes Had four inclusion criteria for observational studies matched to RCTs

Investigator Agreement? No No mention of this

Complete sample? No They could have missed observational studies due to poor indexing

Bias assessed? No Not done

Control for differences? No Methodological differences noted, but not controlled for

Heterogeneity addressed?  No Noted, but not controlled for

Similar outcomes? Yes The few exceptions where outcomes were not similar were noted

No selective reporting? Unclear Not discussed in detail

Absence of evidence of Yes

bias from other sources?

Beynon 2008
Methods Searched for RCTs and observational studies with all-cause mortality as the outcome for a sample of
topics randomly selected from the medical literature
Data 114 RCTs and 71 observational studies on19 diverse topics identified
Comparisons Ratio of relative risks (RRR) calculated comparing RCT vs observational studies for each outcome
Outcomes 16 of 19 analyses yielded no difference in RRRs comparing methods
Notes Little evidence that estimates of treatment effects in observational studies are larger than effects from
RCTs
Risk of bias
Item Authors' judgement Description
Explicit criteria? Yes Identified by outcome, then observational studies were matched to an RCT
Investigator Agreement? No No mention of this
Complete sample? No Topics selected at random
Bias assessed? No Not done
Control for differences? No Mentioned selection bias of observational studies but did not control for this
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Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Beynon 2008 (Continued)

Heterogeneity addressed?  Yes Controlled for heterogeneity
Similar outcomes? Yes All mortality

No selective reporting? Unclear Not discussed in detail
Absence of evidence of Yes

bias from other sources?

Bhandari 2004

Methods An analysis of all studies, observational studies and RCTs, published between 1962 and 2002 which
compared internal fixation and arthroplasty in femoral neck fracture patients

Data 27 studies eligible for inclusion:14 RCTs and 13 observational studies

Comparisons Pooled data across studies for each outcome and calculated relative risks

Outcomes Observational studies underestimated the relative benefit of arthroplasty by 19.5% (the risk reduction
for revision surgery with arthroplasty compared with internal fixations was 77% for RCTs and 62% for
NRS)

Notes Observational studies provide results that are dissimilar to results provided by RCTs specifically for

arthroplasty vs internal fixation for revision rates and mortality in femoral neck fracture patients

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes 4 explicit criteria on focused topics
Investigator Agreement? Yes Two reviewed

Complete sample? Yes Complete sample on focused topic
Bias assessed? Yes Yes, table 1

Control for differences? No Discussed, but not controlled for
Heterogeneity addressed?  No No mention

Similar outcomes? Yes Part of selection criteria

No selective reporting? Yes Thorough search included seeking unpublished studies
Absence of evidence of Yes

bias from other sources?

Concato 2000
Methods Identified all meta-analyses published between 1991 and 1995 in five major journals
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Concato 2000 (Continued)

Data

72 RCTs and 24 observational studies were identified, in addition to 6 meta-analyses of both study
method types, which covered 5 clinical topic areas. A total of 1,871,681 study participants were includ-
edin all analyses.

Comparisons

Pooled data across studies for each outcome and calculated relative risks

Outcomes Effectiveness of Bacille Calmette-Guerin vaccine and TB (no difference between study design); Mam-
mography and mortality (no difference); cholesterol levels and death due to trauma (no difference);
treatment of hypertension and stroke (no difference between study design); treatment of hypertension
and coronary heart disease (no difference)

Notes No noted difference in point estimates between observational study results and RCT study results.

Risk of bias

Item Authors' judgement Description

Explicit criteria? Unclear Studies were identified from published meta-analyses in 5 journals
Investigator Agreement? Yes 2 reviewed the MA for inclusion

Complete sample? Unclear Depended on how the MA was done

Bias assessed? No Stated it was assessed, but not reported or controlled for except in a few cases
Control for differences? No Discussed, but not controlled for

Heterogeneity addressed?  No No mention

Similar outcomes? Unclear For some comparisons not clear what outcomes were measured

No selective reporting? Unclear Depends on the included MA

Absence of evidence of Yes

bias from other sources?

Edwards 2012
Methods RCTs of breast cancer treatment published between 2003-2008 were identified and similar observation-
al studies of the same topics were also identified.
Data 37 studies selected (26 observational studies and 12 RCTs) for inclusion. A total of 32,969 study partici-

pants were included in all analyses.

Comparisons

Pooled data across studies for each outcome and calculated relative risks

Outcomes

Nerve dissection versus preservation on sensory deficit (no difference between study designs); axillary
lymph node dissection vs sentinel lymph node biopsy on death (no difference between designs); axil-
lary lymph node dissection vs sentinel lymph node biopsy on local recurrence (observational studies
may have shown larger effect than RCTs); axillary lymph node dissection vs sentinel lymph node biopsy
on numbness (no difference between designs); mastectomy vs breast conserving therapy on death (no
difference between designs); mastectomy vs breast conserving therapy on local recurrence (no differ-
ence between designs); pectoral minor dissection vs preservation on number of lymph nodes removed
(no difference between designs)
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Edwards 2012 (continued)

Notes RCT and observational study results were inconsistently different (3 out of 10 comparisons were differ-
entin the authors' presented analyses).

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes All studies had to meet clear, specific, inclusion criteria

Investigator Agreement? Yes 2 reviewers assessed titles for inclusion

Complete sample? Unclear The selective search may have introduced bias by not selecting all available lit-

erature

Bias assessed? No This was not assessed

Control for differences? No Discussed, but not controlled for

Heterogeneity addressed?  Yes The authors calculated the heterogeneity within each meta-analysis.

Similar outcomes? Yes The analyses were stratified by topic type

No selective reporting? Unclear RCTs were selected from a 5 year window

Absence of evidence of Yes

bias from other sources?

Furlan 2008
Methods Found comparative studies of low back pain published before May 2005. Studies of similar interven-
tions were synthesized
Data 17 observational studies and 8 RCTs identified which covered 3 outcomes of interest

Comparisons

Observational studies were synthesized and compared to the synthesized estimates from RCTs, pro-
ducing ORs for each outcome

Outcomes For all 3 outcomes covering comparing study design, observational studies underestimated the effects
when compared to RCTs

Notes Across all studies and outcomes, there is only slight evidence that observational study estimates are
different than RCT estimates

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes Observational studies identified according to specific criteria then matched to

RCTs
Investigator Agreement? No No mention
Complete sample? No Selected interventions with the most observational studies
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Furlan 2008 (continued)

Bias assessed? Yes Assessed RoB plus other characteristics

Control for differences? Yes Subgrouped

Heterogeneity addressed?  Yes Sensitivity analysis

Similar outcomes? Unclear Grouped by intervention not outcome

No selective reporting? Yes Thorough search included seeking unpublished studies

Absence of evidence of Yes

bias from other sources?

Golder 2011
Methods Meta-analysis of meta-analyses comparing estimates of harm derived from meta-analysis of RCTs to
meta-analyses of observational studies
Data 58 meta-analyses identified

Comparisons

Effect estimates of meta-analyses of RCTs compared to effect estimates of meta-analyses of observa-
tional studies. drug and non-drug studies included in comparisons.

Outcomes Pooled relative measures of adverse effect (odds ratio or risk ratio)
Notes No evidence, on average, in risk estimate of adverse effect of interventions from meta-analyses of RCTs
vs observational studies
Risk of bias
Item Authors' judgement Description
Explicit criteria? Unclear Studies were identified from published meta-analyses in 5 journals
Investigator Agreement? Yes Consensus
Complete sample? Unclear Depended on how the MA was done
Bias assessed? Yes Described in text
Control for differences? No Done descriptively
Heterogeneity addressed?  No Done descriptively
Similar outcomes? No Only one outcome had multiple studies addressing it
No selective reporting? Unclear Depends on the included MA
Absence of evidence of Yes
bias from other sources?
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loannidis 2001

Methods

Identified meta-analyses that considered both RCTs and observational studies published before 2000

Data

45 topics identified from 240 RCTs and 168 observational studies

Comparisons

Effect estimates of meta-analyses of RCTs compared to effect estimates of meta-analyses of observa-
tional studies.

Outcomes Observational studies tended to show larger treatment effect sizes, and in 7 outcomes of 45 studied,
differences between RCTs and observational studies were significantly different

Notes Differences between RCTs and observational studies are present (about 16% of the time)

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes Very explicit for meta-analyses identified and studies within the meta-analyses

Investigator Agreement? Unclear Says "we" but not explicit

Complete sample? No Could have missed identifying some MA that contained both observational
studies and RCTs

Bias assessed? No Assessed some study characteristics but not RoB specifically

Control for differences? Yes Subgrouped

Heterogeneity addressed?  Yes Subgrouped

Similar outcomes? Yes Grouped by outcomes

No selective reporting? Yes Did identify extent of trials that had been published after the included meta-
analysis

Absence of evidence of Yes

bias from other sources?

Kuss 2011
Methods Performed a systematic review and meta-analysis that compared RCTs and propensity score analyses
in similar populations
Data 10 topics identified from 51 RCTs and 28 observational studies that employed propensity scores

Comparisons

Effect estimates of meta-analyses of RCTs compared to effect estimates of meta-analyses of propensity
score analyses

Outcomes Propensity score analyses across all outcomes were no different than estimates from RCTs
Notes Only a small bias, if any, may remain in propensity score analyses estimating the effects of off-pump
versus on-pump surgery
Risk of bias
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Kuss 2011 (Continued)

Item Authors' judgement Description

Explicit criteria? Yes The authors included all studies with propensity score analyses comparing off
and on pump CABG

Investigator Agreement? Yes Two reviewers selected studies independently

Complete sample? Unclear It is possible that RCTs that were not previously identified in systematic re-
views may have been missed

Bias assessed? No Bias not assessed

Control for differences? Yes Confounder data were extensively collected

Heterogeneity addressed?  No Heterogeneity not addressed

Similar outcomes? Unclear All analyses were evaluating similar comparisons for disparate outcomes

No selective reporting? Unclear Their search was simple and used only MEDLINE for RCTs

Absence of evidence of Yes

bias from other sources?

Lonjon 2013
Methods Performed a systematic review and meta-analysis that compared RCTs and prospective observational
studies using propensity scores addressing the same clinical questions
Data 31 clinical topics identified from 94 RCTs and 70 observational studies that employed propensity scores

Comparisons

Effect estimates of meta-analyses of RCTs compared to effect estimates of meta-analyses of propensity

score analyses

Outcomes Propensity score analyses across all outcomes were no different than estimates from RCTs

Notes Prospective observational studies are reliable for providing evidence in the absence of RCTs

Risk of bias

Item Authors' judgement Description

Explicit criteria? Unclear 31 different clinical questions were included, though it is unclear if these ques-
tions were conceived a priori

Investigator Agreement? No One reviewer extracted data and one reviewer selected studies based on clini-
cal expertise

Complete sample? No Not all RCTs were selected for each research question--restricted to last 5 years

Bias assessed? Yes Performance, detection, and attrition biases were all assessed

Control for differences? Yes Sensitivity analyses performed

Heterogeneity addressed?  Yes For all analyses, heterogeneity assessed using |12 statistic
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Lonjon 2013 (Continued)

Similar outcomes? Yes The authors' primary outcome was all-cause mortality
No selective reporting? Unclear As aresult of not including all RCTs, selective reporting is possible
Absence of evidence of Yes

bias from other sources?

Miieller 2010
Methods Identified studies, including RCTs and observational studies that compared laparoscopic vs open
cholecystectomy
Data 162 studies were identified, including 136 observational studies and 26 RCTs, covering 15 outcomes of
interest
Comparisons Effect estimates of RCTs were compared to estimates from observational studies
Outcomes In 3 of 15 outcomes there were significant differences between results from observational studies and
RCTs
Notes Differences between RCTs and observational studies are present (about 20% of the time)
Risk of bias
Item Authors' judgement Description
Explicit criteria? Yes Identified RCTs and observational studies (cohorts) on a specific topic
Investigator Agreement? No No mention of this
Complete sample? Yes Complete sample on focused topic
Bias assessed? Yes Cochrane RoB criteria plus additional
Control for differences? Yes Sensitivity analysis
Heterogeneity addressed?  Yes Sensitivity analysis
Similar outcomes? Yes Included studies with different outcomes, analyzed by outcome
No selective reporting? Unclear Their search was simplistic (NEDLINE)
Absence of evidence of Yes
bias from other sources?
Naudet 2011
Methods Identified published and unpublished studies from 1989 to 2009 that examined fluoxetine and ven-
lafaxine as first line treatment for major depressive disorder
Data 12 observational studies and 109 RCTs were identified
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Naudet 2011 (Continued)

Comparisons

Meta-regression estimates for outcomes of interest

Outcomes The standardized treatment response in RCTs is greater by a magnitude of 4.59 compared to observa-
tional studies

Notes Response to antidepressants is greater in RCTs than in observational studies

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes PICO specified

Investigator Agreement? Yes 2 reviewed independently, consensus

Complete sample? Yes Searched for all studies on a specific topic, seems thorough

Bias assessed? Yes Different instruments for RCTs and observational studies

Control for differences? Yes Some RoB items included in meta-regression, also did sensitivity analysis

Heterogeneity addressed?  Yes Meta-regression

Similar outcomes? No Converted to standardized scores

No selective reporting? Yes Limited evidence of publication bias based on funnel plots

Absence of evidence of Yes

bias from other sources?

Oliver 2010
Methods Identify systematic reviews that compareD results of policy interventions, stratifying estimates by ob-
servational study and RCT study design published between 1999 and 2004
Data 16 systematic reviews identified, with a median of 11.5 RCTs and 14.5 observational studies in each sys-

tematic review

Comparisons

Observational studies published in systematic reviews were pooled separately from RCTs published in
the same systematic reviews.

Outcomes Results stratified by study design were heterogeneous with no clear direction of magnitude

Notes Overall, the authors found no evidence for clear systematic differences in terms of results between
RCTs and observational studies.

Risk of bias

Item Authors' judgement Description

Explicit criteria?

Yes Identified systematic reviews including observational studies and RCTs on a
specific topic

Investigator Agreement?

Yes All disagreements were settled by consensus or referral to third reviewer
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Oliver 2010 (continued)

Complete sample? Yes Searched for all studies on a specific topic,

Bias assessed? Yes Bias was discussed in detail

Control for differences? Yes Sensitivity analyses were detailed in the results

Heterogeneity addressed?  Yes Heterogeneity was discussed in detail

Similar outcomes? Yes Various outcomes from policy interventions analyzed by intervention type
No selective reporting? Unclear Not discussed in detail

Absence of evidence of Yes

bias from other sources?

Papanikolauo 2006

Methods The authors compareD evidence from RCTs to observational studies that have explored the effects of
interventions on the risk of harm. Harms of interest were identified from RCTs with more than 4000 pa-
tients. Observational studies of more than 4000 patients were also included for comparison

Data 15 harms of interest were identified and relative risks were extracted for 13 topics

Comparisons Data from 25 observational studies were compared to results from RCTs. Relative risks for each out-
come/harm were calculated for both study types

Outcomes The estimated increase in RR differed by more than two-fold between observational studies and RCTs
for 54% of the topics studied.

Notes Observational studies usually under-estimated the absolute risk of harms.

Risk of bias

Item Authors' judgement Description

Explicit criteria? Yes Matched observational studies to published RCTs on particular topics
Investigator Agreement? Yes 2 independently, consensus

Complete sample? Unclear Unclear whether they were able to match observational studies to all the RCTs
Bias assessed? No Not done

Control for differences? No Not done

Heterogeneity addressed?  Unclear Did assess mathematical heterogeneity between reviews of RCT and observa-

tional studies

Similar outcomes? Unclear "Harms" broadly defined, could include multiple outcomes
No selective reporting? No Selection of observational studies could have missed some
Absence of evidence of Yes

bias from other sources?
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Shikata 2006

Methods The authors identified all meta-analyses of RCTs and observational studies of digestive surgery pub-
lished between 1966 and 2004.
Data 52 outcomes for 18 disparate topics were identified from 276 articles (96 RCTs and 180 observational

studies)

Comparisons

Pooled odds ratios and relative risks were extracted for each outcome, using the same indicator that

had been used in the meta-analysis of interest

Outcomes Approximately 1/4 of all outcomes of interest yielded different results between observational studies
and RCTs

Notes

Risk of bias

Item Authors' judgement Description

Explicit criteria? Unclear MA were identified, if meta-analysis did not include observational studies, then

searched for them separately

Investigator Agreement? Yes 2 reviewed independently, then consensus

Complete sample? Yes Complete sample on focused topic

Bias assessed? No Not done

Control for differences? No Not done

Heterogeneity addressed?  No Not done

Similar outcomes? Yes Grouped by outcomes, noted that measures were similar

No selective reporting? Unclear Search strategy comprehensive but odd (MA + OBS)

Absence of evidence of Yes

bias from other sources?

CABG: coronary artery bypass graft

NRS: non-randomized study

PICO: population, intervention, comparison and outcome

RCT: randomized controlled
RoB: risk of bias

Characteristics of excluded studies [ordered by study ID]

trial

Study Reason for exclusion
Ather 2011 An original meta-analysis with an incidental comparison of RCTs and observational studies.
Begg 1991 This is a statistical methods paper that did not have a systematic selection of studies for identified
outcomes or interventions.
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Study

Reason for exclusion

Beyersmann 2008

This is a statistical methods paper that did not have a systematic selection of studies for identified
outcomes or interventions.

Bosco 2010

This is not a meta-analysis or review of meta-analyses. There is no comparison of RCTs and obser-
vational data.

Britton 1998

The authors chose to include uncontrolled trials in their data collection.

Chambers 2010 This is a methods paper that did not have a systematic selection of studies for identified outcomes
or interventions. There was no meta-analysis of observational data performed.

Coulam 1994 From this study it was not possible to separate out uncontrolled, quasi-, or pseudo-randomized
studies from other studies.

Dahabreh 2012 Not a comprehensive or systematic search of RCT data. RCT data matched selectively to observa-
tional data.

Deeks 2002 This study was unique in that it created non-randomised studies through resampling of RCTs. This
is a statistical methods paper that did not have a systematic selection of studies for identified out-
comes or interventions.

Deeks 2003 The authors included quasi-experimental and quasi-randomized studies.

Diehl 1986 Not designed to specifically compare the effect sizes of RCT and observational studies.

Diez 2010 Not designed to specifically compare the effect sizes of RCT and observational studies, but to test

new analytic methods that takes study design into account

Flossmann 2007

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Hallstrom 2000

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Henry 2001 Not designed to specifically compare the effect sizes of RCT and observational studies, but to quali-
tatively assess agreement between designs.
Hlatky 1988 Did not have a systematic selection of studies for identified outcomes or interventions.

loannidis 2005

This is a qualitative comparison of high cited RCTs and observational studies and their initially
stronger effects that are often later contradicted.

Labrarere 2006 This is a methods paper that did not have a systematic selection of studies for identified outcomes
or interventions.

LaTorre 2009 An original meta-analysis of harms outcomes among only observational studies.

Linde 2007 An incidental comparison of RCTs and observational studies; did not have a systematic selection of
studies for identified outcomes or interventions.

Lipsey 1993 From this study it was not possible to separate out uncontrolled, quasi-, or pseudo-randomized
studies from other studies.

Loke 2011 An original meta-analysis with an incidental comparison of RCTs and observational studies.

MacLehose 2000 The authors included quasi-experimental studies.

Mak 2009 An original meta-analysis with an incidental comparison of RCTs and observational studies.
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Reason for exclusion

McCarron 2010

This is a statistical methods paper that did not have a systematic selection of studies for identified
outcomes or interventions; the authors re-analyzed previously published data.

McKee 1999

A commentary and/or descriptive analysis.

Moreira 2012

No meta-analysis; RCT data included quasi-experimental.

Ni Chroinin 2013

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Nixdorf 2010

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Ottenbacker 1992

A commentary and/or descriptive analysis.

Papanastassiou 2012

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Phillips 1999 This study had no systematic selection of meta-analyses; only included three large prospective
studies that were the focus of the analysis.
Pratt 2012 No meta-analysis performed.

Pyorala 1995

An original meta-analysis with an incidental comparison of RCTs and observational studies.

Schmoor 2008 This study had no systematic selection of meta-analyses; only an embedded prospective study
within an RCT that was the focus of the analysis.

Scott 2007 An original meta-analysis with an incidental comparison of RCTs and observational studies.

Shah 2005 No meta-analysis, only a quantitative comparison of results between observational studies with

different designs.

Shepherd 2006

A commentary and/or descriptive analysis.

Steinberg 1994

An analysis of previously published meta-analyses that aimed to compare effects between sources
of controls within observational study designs.

Stukel 2007 A primary analysis; this is a statistical methods paper that did not have a systematic selection of
studies for identified outcomes or interventions; no RCT data.
Ward 1992 This is a statistical methods paper that did not have a systematic selection of studies for identified

outcomes or interventions; not a review of meta-analyses.

Watson 1994

An original meta-analysis with an incidental comparison of RCTs and observational studies; the au-
thors include non-randomized as observational studies.

Williams 1981 This is a statistical methods paper that did not have a systematic selection of studies for identified
outcomes or interventions; not a review of meta-analyses and no meta-analysis performed.
Wilson 2001 From this study it was not possible to separate out uncontrolled, quasi-, or pseudo-randomized

studies from other studies.

RCT: randomized controlled trial

Healthcare outcomes assessed with observational study designs compared with those assessed in randomized trials (Review)
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DATA AND ANALYSES

Comparison 1. RCT vs Observational

Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

1 Summary Ratios of Ratios: RCTs vs Obser- 14 0Odds Ratio (Random, 95% Cl) Subtotals only
vational Studies
1.1 RCT vs All Observational 14 0Odds Ratio (Random, 95% Cl) 1.08[0.96, 1.22]
1.2 RCT vs Cohort 9 0Odds Ratio (Random, 95% Cl) 1.04[0.89,1.21]
1.3 RCT vs Case Control 3 0Odds Ratio (Random, 95% Cl) 1.11[0.91,1.35]
2 Summary Ratios of Ratios: RCTs vs Obser- 14 0Odds Ratio (Random, 95% Cl) Subtotals only
vational Studies (Heterogeneity Subgroups)
2.1 Low Heterogeniety (12: 0% to 30%) 4 0Odds Ratio (Random, 95% Cl) 1.00[0.72,1.39]
2.2 Moderate Heterogeneity (12:31% to 60%) 8 Odds Ratio (Random, 95% Cl) 1.11[0.95, 1.30]
2.3 Significant Heterogeneity (12: 61% to 2 0Odds Ratio (Random, 95% Cl) 1.08[0.87,1.34]
100%)
3 Summary Ratios of Ratios: RCTs vs Obser- 13 0Odds Ratio (Random, 95% Cl) Subtotals only
vational Studies (Pharmacological Studies
vs non-Pharmacological Studies)
3.1 Pharmacological Studies 6 0Odds Ratio (Random, 95% Cl) 1.17[0.95,1.43]
3.2 Non-Pharmacological Studies 11 0Odds Ratio (Random, 95% Cl) 1.03[0.87,1.21]
4 Summary Ratios of Ratios: RCTs vs Obser- 14 0Odds Ratio (Random, 95% Cl) Subtotals only
vational Studies (Propensity Scores)
4.1 RCTs vs Observational Studies (propensi- 2 0Odds Ratio (Random, 95% Cl) 0.981[0.85, 1.12]
ty score adjustment)
4.2 RCTs vs Observational Studies (no 12 0Odds Ratio (Random, 95% Cl) 1.10[0.96, 1.27]

propensity score adjustment)

Analysis 1.1. Comparison 1 RCT vs Observational, Outcome
1 Summary Ratios of Ratios: RCTs vs Observational Studies.

Study or subgroup Experi- Control log[Odds 0dds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI

1.1.1 RCT vs All Observational

Bhandari 2004 0 0 -0.3 (0.156) —_— 6.43% 0.71[0.52,0.96]
Beynon 2008 0 0 -0.2 (0.098) —— 8.69% 0.83[0.68,1.01]

RCTs: Smaller Effect Size 05 0.7 1 15 2 RCTs: Larger Effect Size
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Study or subgroup Experi- Control log[Odds 0dds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Oliver 2010 0 0 -0.1(0.11) . m— 8.22% 0.94[0.76,1.17]
Kuss 2011 0 0 0.1(0.084) — T 9.27% 0.94[0.8,1.11]
Benson 2000 0 0 0.1(0.251) 3.83% 0.95[0.58,1.55]
Shikata 2006 0 0 -0(0.117) — 7.92% 0.97[0.77,1.22]
Lonjon 2013 0 0 0.1(0.127) e e e— 7.53% 1.06[0.83,1.36]
Concato 2000 0 0 0.1(0.059) T 10.2% 1.08[0.96,1.21]
Golder 2011 0 0 0.1(0.069) T 9.85% 1.08[0.94,1.24]
Edwards 2012 0 0 0.2 (0.145) E 6.85% 1.18[0.89,1.57]
loannidis 2001 0 0 0.2 (0.126) s — 7.58% 1.21[0.95,1.55]
Miieller 2010 0 0 0.4 (0.099) . — 8.66% 1.48[1.22,1.8]
Furlan 2008 0 0 0.7 (0.375) —4’ 2.1% 1.94[0.93,4.05]
Naudet 2011 0 0 1.3(0.307) } 2.88% 3.58[1.96,6.53]
Subtotal (95% Cl) - 100% 1.08[0.96,1.22]
Heterogeneity: Tau?=0.03; Chi*=48.19, df=13(P<0.0001); I>=73.03%
Test for overall effect: Z=1.27(P=0.2)
1.1.2 RCT vs Cohort
Bhandari 2004 0 0 0.3 (0.156) —_— 10.86% 0.71[0.52,0.96]
loannidis 2001 0 0 0.1(0.212) + 8.04% 0.88[0.58,1.33]
Kuss 2011 0 0 0.1(0.084) —T 15.5% 0.94[0.8,1.11]
Benson 2000 0 0 0.1(0.251) + 6.54% 0.95[0.58,1.55]
Golder 2011 0 0 0(0.114) L e— 13.56% 1.02[0.82,1.27]
Concato 2000 0 0 0(0.071) T 16.34% 1.04[0.91,1.19]
Lonjon 2013 0 0 0.1(0.127) e e— 12.67% 1.06[0.83,1.36]
Edwards 2012 0 0 0.2 (0.145) e s S— 11.56% 1.18[0.89,1.57]
Naudet 2011 0 0 1.3(0.307) } 4.94% 3.58[1.96,6.53]
Subtotal (95% Cl) - 100% 1.04[0.89,1.21]
Heterogeneity: Tau?=0.03; Chi*=24.76, df=8(P=0); 1>=67.69%
Test for overall effect: Z=0.48(P=0.63)
1.1.3 RCT vs Case Control
Golder 2011 0 0 -0.2 (0.196) * 21.22% 0.84[0.57,1.23]
loannidis 2001 0 0 0.2 (0.14) B e 36.03% 1.19[0.9,1.57]
Concato 2000 0 0 0.2(0.124) - 42.75% 1.2[0.94,1.53]
Subtotal (95% CI) —~l— 100% 1.11[0.91,1.35]
Heterogeneity: Tau?=0.01; Chi*>=2.65, df=2(P=0.27); 1>=24.4%
Test for overall effect: Z=1.05(P=0.29)
Test for subgroup differences: Chi*=0.29, df=1 (P=0.87), 1>=0% ‘ ‘ ‘ ‘
RCTs: Smaller Effect Size  0-5 0.7 1 15

2 RCTs: Larger Effect Size

Analysis 1.2. Comparison 1 RCT vs Observational, Outcome 2 Summary
Ratios of Ratios: RCTs vs Observational Studies (Heterogeneity Subgroups).

Study or subgroup Experi- Control log[Odds 0Odds Ratio Weight Odds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Low Heterogeniety (12: 0% to 30%)
Bhandari 2004 0 0 -0.3(0.156) —_— 24.53% 0.71[0.52,0.96]
Kuss 2011 0 0 -0.1(0.084) — 28.98% 0.94[0.8,1.11]
RCTs: Smaller Effect Size 05 0.7 1 15

2 RCTs: Larger Effect Size

Healthcare outcomes assessed with observational study designs compared with those assessed in randomized trials (Review)
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Study or subgroup Experi- Control log[Odds 0dds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
Benson 2000 0 0 -0.1(0.251) * 18.32% 0.95[0.58,1.55]
Miieller 2010 0 0 0.4 (0.099)  — 28.16% 1.48[1.22,1.8]
Subtotal (95% Cl) e 100% 1[0.72,1.39]
Heterogeneity: Tau?=0.09; Chi*=20.11, df=3(P=0); 1>=85.08%
Test for overall effect: Z=0.01(P=1)
1.2.2 Moderate Heterogeneity (12:31% to 60%)
Beynon 2008 0 0 0.2 (0.098) —— 15.46% 0.83[0.68,1.01]
Oliver 2010 0 0 -0.1(0.11) e m— 14.59% 0.94[0.76,1.17]
Lonjon 2013 0 0 0.1(0.127) e e— 13.35% 1.06[0.83,1.36]
Concato 2000 0 0 0.1(0.059) T 18.23% 1.08[0.96,1.21]
Golder 2011 0 0 0.1(0.069) T 17.58% 1.08[0.94,1.24]
Edwards 2012 0 0 0.2 (0.145) e s S— 12.1% 1.18[0.89,1.57]
Furlan 2008 0 0 0.7 (0.375) —4’ 3.66% 1.94[0.93,4.05]
Naudet 2011 0 0 1.3(0.307) } 5.02% 3.58[1.96,6.53]
Subtotal (95% Cl) e 100% 1.11[0.95,1.3]
Heterogeneity: Tau?=0.03; Chi*=26.39, df=7(P=0); 1>=73.48%
Test for overall effect: Z=1.34(P=0.18)
1.2.3 Significant Heterogeneity (12: 61% to 100%)
Shikata 2006 0 0 -0(0.117) —— 52.12% 0.97[0.77,1.22]
loannidis 2001 0 0 0.2 (0.126) —8— 47.88% 1.21[0.95,1.55]
Subtotal (95% CI) —~l— 100% 1.08[0.87,1.34]
Heterogeneity: Tau?=0.01; Chi*>=1.65, df=1(P=0.2); 1*=39.34%
Test for overall effect: Z=0.68(P=0.49)
Test for subgroup differences: Chi*=0.34, df=1 (P=0.84), 1>=0% ‘ ‘ ‘ ‘
RCTs: Smaller Effect Size  0-5 0.7 1 15 2

RCTs: Larger Effect Size

Analysis 1.3. Comparison 1 RCT vs Observational, Outcome 3 Summary Ratios of Ratios:
RCTs vs Observational Studies (Pharmacological Studies vs non-Pharmacological Studies).

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Study or subgroup Experi- Control log[Odds Odds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Pharmacological Studies
Beynon 2008 0 0 -0.2 (0.095) — 20.95% 0.83[0.69,1]
Concato 2000 0 0 0(0.05) T 24.04% 1.04[0.94,1.15]
Golder 2011 0 0 0.1(0.069) b 22.87% 1.08[0.94,1.24]
Benson 2000 0 0 0.1(0.315) + # 7.55% 1.12[0.61,2.08]
loannidis 2001 0 0 0.3(0.148) —_— 16.76% 1.41[1.06,1.88]
Naudet 2011 0 0 1.3(0.307) > 7.83% 3.58[1.96,6.53]
Subtotal (95% Cl) —~l— 100% 1.17[0.95,1.43]
Heterogeneity: Tau?=0.04; Chi*>=26.32, df=5(P<0.0001); 1>=81%
Test for overall effect: Z=1.49(P=0.14)
1.3.2 Non-Pharmacological Studies
Benson 2000 0 0 -0.4 (0.422) 4 3.11% 0.7[0.3,1.6]
Bhandari 2004 0 0 -0.3 (0.156) —_— 9.42% 0.71[0.52,0.96]
Beynon 2008 0 0 -0.3(0.108) s a— 11.35% 0.73[0.59,0.9]
RCTs: Smaller Effect Size 05 0.7 1 15 2 RCTs: Larger Effect Size
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Study or subgroup Experi- Control log[Odds 0dds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Kuss 2011 0 0 -0.1(0.084) —t T 12.23% 0.94[0.8,1.11]
loannidis 2001 0 0 -0.1(0.241) + 6.51% 0.94[0.59,1.51]
Shikata 2006 0 0 -0(0.117) s — 10.97% 0.97[0.77,1.22]
Lonjon 2013 0 0 0.1(0.127) e e e— 10.59% 1.06[0.83,1.36]
Edwards 2012 0 0 0.2 (0.145) s 9.88% 1.18[0.89,1.57]
Concato 2000 0 0 0.3(0.128) — 10.56% 1.3[1.01,1.66]
Miieller 2010 0 0 0.4 (0.099) s a— 11.67% 1.48[1.22,1.8]
Furlan 2008 0 0 0.7 (0.375) —4’ 3.72% 1.94[0.93,4.05]
Subtotal (95% Cl) ~ 100% 1.03[0.87,1.21]
Heterogeneity: Tau?=0.05; Chi*=38.66, df=10(P<0.0001); I>=74.13%
Test for overall effect: Z=0.31(P=0.76)
Test for subgroup differences: Chi*=0.92, df=1 (P=0.34), 1>=0% ‘ ‘ ‘ ‘
RCTs: Smaller Effect Size  0-5 0.7 1 15

2 RCTs: Larger Effect Size

Analysis 1.4. Comparison 1 RCT vs Observational, Outcome 4 Summary
Ratios of Ratios: RCTs vs Observational Studies (Propensity Scores).

Study or subgroup Experi- Control log[Odds 0dds Ratio Weight 0dds Ratio
mental Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% ClI
1.4.1 RCTs vs Observational Studies (propensity score adjustment)
Kuss 2011 0 0 -0.1(0.084) —.'— 69.57% 0.94[0.8,1.11]
Lonjon 2013 0 0 0.1(0.127) . — 30.43% 1.06[0.83,1.36]
Subtotal (95% CI) - 100% 0.98[0.85,1.12]
Heterogeneity: Tau?=0; Chi*=0.62, df=1(P=0.43); 1>=0%
Test for overall effect: Z=0.36(P=0.72)
1.4.2 RCTs vs Observational Studies (no propensity score adjustment)
Bhandari 2004 0 0 -0.3 (0.156) —_— 7.92% 0.71[0.52,0.96]
Beynon 2008 0 0 -0.2 (0.098) s — 10.28% 0.83[0.68,1.01]
Oliver 2010 0 0 -0.1(0.11) e 9.8% 0.94[0.76,1.17]
Benson 2000 0 0 -0.1(0.251) + 4.95% 0.95[0.58,1.55]
Shikata 2006 0 0 -0(0.117) . — 9.5% 0.97[0.77,1.22]
Concato 2000 0 0 0.1(0.059) T+ 11.76% 1.08[0.96,1.21]
Golder 2011 0 0 0.1(0.069) T+ 11.42% 1.08[0.94,1.24]
Edwards 2012 0 0 0.2 (0.145) . — 8.37% 1.18[0.89,1.57]
loannidis 2001 0 0 0.2 (0.126) I a— 9.14% 1.21[0.95,1.55]
Miieller 2010 0 0 0.4 (0.099) s — 10.25% 1.48[1.22,1.8]
Furlan 2008 0 0 0.7 (0.375) —4’ 2.81% 1.94[0.93,4.05]
Naudet 2011 0 0 1.3(0.307) > 3.79% 3.58[1.96,6.53]
Subtotal (95% Cl) e 100% 1.1[0.96,1.27]
Heterogeneity: Tau?=0.04; Chi?>=45.96, df=11(P<0.0001); I>=76.07%
Test for overall effect: Z=1.38(P=0.17)
Test for subgroup differences: Chi?=1.54, df=1 (P=0.22), 1>=34.92%
RCTs: Smaller effect size 03 0.7 1 15 2 RCTs: Larger effect size
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APPENDICES

Appendix 1. PubMed strategy, which was modified as appropriate for use in the other databases

Search Terms
#4 (((#1) AND #2) AND #3)
#3 compara*[tiab] OR comparison*[tiab] OR contrast*[tiab] OR similar*[tiab] OR consistent*[tiab] OR

inconsistent*[tiab] OR dissimilar*[tiab] OR differen*[tiab] OR concordan*[tiab] OR discordan*[tiab]
OR heterogene*[tiab] OR "Research Design"[mh]

#2 "Observation"[mh] OR "Cohort Studies"[mh] OR "Longitudinal Studies"[mh] OR "Retrospective
Studies"[mh] OR "Prospective Studies"[mh] OR observational[tiab] OR cohort*[tiab] OR crosssec-
tional[tiab] OR crossectional[tiab] OR cross-sectional[tiab] OR cross sectional[tiab] OR longitudi-
nal[tiab] OR causal inference*[tw] OR causality[tw] OR “instrumental variable”[tw] OR “structural
model”[tw] OR practice-based[tw] OR propensity score*[tw] OR natural experiment*[tw] OR case-
control[tw] OR before-after[tw] OR pre-post[tw] OR case-cohort[tw] OR case-crossover[tw] OR seri-
al[tiab] OR nonexperimental[tiab] OR non-experimental[tiab] OR “nonrandomized”[tiab] OR “non-
randomised”[tiab] OR “non-randomised”[tiab] OR “nonrandomised”[tiab] OR “study designs”[tiab]
OR “newcastle ottawa”[tiab] OR overestimat*[tiab] OR over-estimat*[tiab] OR bias[tiab] OR "are
needed"[tiab] OR (evidence[tiab] AND quality[tiab])

#1 Cochrane Database Syst Rev [TA] OR search[tiab] OR meta-analysis[PT] OR MEDLINE[tiab] OR
PubMed[tiab] OR (systematic*[tiab] AND review*[tiab]) OR review[ti]
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Cochrane Database of Systematic Reviews

Humans

Healthcare outcomes assessed with observational study designs compared with those assessed in randomized trials (Review) 38
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



