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Objectives: To assemble a large dataset of language
restricted and language inclusive systematic reviews,
including both conventional medicinal (CM) and
complementary and alternative medicine (CAM)
interventions. To then assess the quality of these
reports by considering and comparing different types of
systematic reviews and their associated RCTs; CM and
CAM interventions; the effect of language restrictions
compared with language inclusions, and whether these
results are influenced by other issues, including
statistical heterogeneity and publication bias, in the
systematic review process.
Data sources: MEDLINE, EMBASE, the Cochrane
Database of Systematic Reviews and the Centralised
Information Service for Complementary Medicine.
Review methods: Three types of systematic reviews
were included: language restricted; language
inclusive/English language (EL) reviews that searched
RCTs in languages other than English (LOE) but did not
find any and, hence, could not include any, in the
quantitative data synthesis; and systematic reviews that
searched for RCTs in LOE and included them in the
quantitative data synthesis. Fisher’s exact test was
applied to compare the three different types of
systematic reviews with respect to their reporting
characteristics and the systematic review quality
assessment tool. The odds ratio of LOE trials versus EL
trials was computed for each review and this
information was pooled across the reviews to examine
the influence that language of publication and type of
intervention (CM, CAM) have on the estimates of
intervention effect. Several sensitivity analyses were
performed.

Results: The LOE RCTs were predominantly in French
and German. Language inclusive/LOE systematic
reviews were of the highest quality compared with the
other types of reviews. The CAM reviews were of
higher quality compared with the CM reviews. There
were only minor differences in the quality of reports of
EL RCTs compared with the eight other languages
considered. However, there are inconsistent
differences in the quality of LOE reports depending on
the intervention type. The results, and those reported
previously, suggest that excluding reports of RCTs in
LOE from the analytical part of a systematic review is
reasonable. Because the present research and previous
efforts have not included every type of CM RCT and
the resulting possibility of the uncertainty as to when
bias will be present by excluding LOE, it is always
prudent to perform a comprehensive search for all
evidence. This result only applies to reviews
investigating the benefits of CM interventions. This
does not imply that systematic reviewers should
neglect reports in LOE. We recommend that
systematic reviewers search for reports regardless of
the language. There may be merit in including them in
some aspects of the review process although this
decision is likely to depend on several factors, including
fiscal and other resources being available. Language
restrictions significantly shift the estimates of an
intervention’s effectiveness when the intervention is
CAM. Here, excluding trials reported in LOE,
compared with their inclusion, resulted in a reduced
intervention effect. The present results do not appear
to be influenced by statistical heterogeneity and
publication bias. 
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Conclusions: With the exception of CAM systematic
reviews, the quality of recently published systematic
reviews is less than optimal. Language inclusive/LOE
systematic reviews appear to be a marker for a 
better quality systematic review. Language 

restrictions do not appear to bias the estimates of a
conventional intervention’s effectiveness. However,
there is substantial bias in the results of a CAM
systematic review if LOE reports are excluded 
from it.
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Background
In an era of evidence-based healthcare, systematic
reviews are becoming increasingly important as a
source of evidence for decision-making. They
afford the reader an opportunity to review quickly
the totality of evidence regarding a particular
intervention. Ideally, the systematic review process
of randomised controlled trials (RCTs) provides
the reader with a bias-free estimate of the effects
of the intervention under consideration. 

There is now evidence regarding the influence
that several factors in the review process have on
the results of a systematic review. For example,
excluding unpublished studies, compared with
their inclusion, can exaggerate the estimates of an
intervention’s effectiveness by 15%, on average. 

The role of including reports of RCTs reported in
languages other than English (LOE) (i.e. language
restriction) remains uncertain. Such studies are
difficult to identify and retrieve. The costs of
including these studies can be prohibitive for the
average reviewer. Yet excluding them from the
systematic review process might introduce
substantial bias, make the review process flawed
and exaggerate the results of the review.
Confounding the decision to exclude these studies
is whether they are investigating a conventional
medicinal (CM) intervention, such as
methylphenidate for attention deficit hyperactivity
disorder, or a complementary and alternative
medicine (CAM) intervention, such as hypnosis for
treating migraines. Traditionally, CAM has been
investigated in countries whose first language is
not English. 

Objectives
We set out to assemble a large dataset of language
restricted and language inclusive systematic
reviews, including both CM and CAM
interventions. We also assessed the quality of 
these different types of systematic reviews and
their associated RCTs and compared the quality 
of systematic reviews investigating a CM
intervention with those reviews examining CAM
interventions. We also examined whether language

restrictions compared with language inclusions
exaggerate the estimates of an interventions
effectiveness. Finally we evaluated whether
language restrictions of conventional interventions
are similar to those for CAM interventions, 
and whether these results are influenced by 
other issues, including statistical heterogeneity
and publication bias, in the systematic review
process.

Methods
Data sources
A systematic review was included if the primary
data sources were reports of RCTs identified
through a collection of systematic reviews
assembled by the Chalmers Research Group. This
collection was based on searching MEDLINE,
EMBASE and the Cochrane Database of
Systematic Reviews. We added to this collection for
the present work by searching EMBASE and the
Centralised Information Service for
Complementary Medicine. 

Inclusion criteria
The methodology section of the systematic review
had to state explicitly whether the search was
limited to identifying and including English RCTs
only, or whether RCTs of all languages were
eligible for inclusion. Systematic reviews were
excluded if there was no mention of language
restriction or inclusion.

Three types of systematic reviews were included:
language restricted systematic reviews, meaning
that no reports of RCTs reported in LOE were
included in the quantitative data synthesis (i.e.
‘language restricted systematic reviews’); language
inclusive/English language (EL) systematic reviews
that searched for reports of RCTs in LOE but did
not find any and, hence, could not include any, in
the quantitative data synthesis; and systematic
reviews that searched for reports of RCTs in LOE
and included them in the quantitative data synthesis
(i.e. language inclusive/LOE systematic reviews).

We estimated that 45 language restricted and 45
language inclusive systematic reviews would be
required to detect a 25% difference in the ratio of
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odds ratios of intervention (ROR) between trials
published in a an LOE and reports of English
language RCTs, on a logarithmic scale.

Data extraction
We assessed the quality of reports of all three types
of systematic reviews and the RCTs contained in
the language inclusive/LOE reviews. All the
assessments were completed using state of the art
assessment instruments. 

Characteristics (e.g. assessment of publication bias)
of each systematic review were abstracted using a
standardised data collection form. 

Similarly, for each included RCT, we extracted the
first author’s name, journal, year of publication,
language of publication and whether or not it
related to CAM. For the primary outcome, we also
extracted the number of events and patients in the
control group and the number of events and
patients in the experimental group.

Data synthesis
We applied Fisher’s exact test to compare the
three different types of systematic reviews with
respect to their reporting characteristics and the
systematic review quality assessment tool. We
computed the log ROR of LOE trials versus EL
trials for each systematic review and pooled this
information across systematic reviews to examine
the influence that language of publication and
type of intervention (CM, CAM) have on the
estimates of intervention effect. Several sensitivity
analyses were performed.

Results
We included 130 systematic reviews: 50 language
restricted, 32 language inclusive/EL and 48
language inclusive/LOE systematic reviews.
Approximately 20% of the reviews were
investigating CAM. The language inclusive/LOE
reviews included the largest number of RCTs and
participants. The LOE RCTs were published
predominantly in French and German. 

Language inclusive/LOE systematic reviews were of
the highest quality compared with the other types
of reviews, scoring 57% of the maximum possible
score. The CAM reviews were of higher quality,
averaging 71% of their maximum possible score,
compared with the CM reviews. There were only
minor differences in the quality of reports of RCTs
published in English compared with the eight
other languages included in this analysis.

However, there are inconsistent differences in the
quality of LOE reports depending upon the type
of intervention. 

The present results, and those reported previously,
suggest that excluding reports of RCTs in LOE
from the analytical part of a systematic review is a
reasonable way to conduct a review [random effects
model (RE) ROR = 1.02; 95% confidence interval
(CI): = 0.83 to 1.26]. Because the present research
and previous efforts have not included every type
of CM RCT and the resulting possibility of the
uncertainty as to when bias will be present by
excluding LOE, it is always prudent to perform a
comprehensive search for all evidence. This result
only applies to reviews investigating the benefits of
CM interventions. This does not imply that
systematic reviewers should neglect reports in LOE.
We recommend that systematic reviewers search
for reports regardless of the language of their
publication. There may be merit in including them
in some aspects of the review process although this
decision is likely to depend on several factors,
including fiscal and other resources being available. 

However, language restrictions significantly shift
the estimates of an intervention’s effectiveness
when the intervention is CAM. Here, excluding
trials reported in LOE, compared with their
inclusion, resulted in a reduced intervention
effect, 63% on average (RE ROR = 1.63; 95% 
CI: 1.03 to 2.60).

The present results do not appear to be influenced
by statistical heterogeneity and publication bias. 

Conclusions
With the exception of CAM systematic reviews, the
quality of recently published systematic reviews is
less than optimal. Language inclusive/LOE
systematic reviews appear to be a marker for a
better quality systematic review. Language
restrictions do not appear to bias the estimates of
a conventional intervention’s effectiveness.
However, there is substantial bias in the results of
a CAM systematic review if LOE reports are
excluded from it.

Recommendations for research
Consideration of the development of a national
database of systematic reviews is likely to facilitate
meta-epidemiology research undertaken in the UK
and elsewhere. 

Executive summary
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The quality of reporting of systematic reviews of
RCTs needs improvement. This is most likely 
to be achieved if authors and medical journal
editors agree to a standardised and evidence-
based way of reporting. The quality of reporting 
of meta-analysis of randomised trials (QUOROM)
statement is one option to consider for 
systematic reviews. Likewise, the consolidated
standards of reporting randomised trials
(CONSORT) statement is likely to improve 
the quality of reporting of randomised 
trials. 

To keep QUOROM and CONSORT up to date,
regular meetings of these groups should be
encouraged. 

A more in-depth examination of CAM trials,
particularly those conducted in Asian countries,
and their influence on the conduct of systematic
reviews is required. 

Aspects of CAM methodology and content need to
be incorporated in critical appraisal skills training
programmes.

Health Technology Assessment 2003; Vol. 7: No. 41
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Healthcare providers, consumers and others
cannot keep up to date with the healthcare

literature. For example, healthcare professionals
attempting to keep abreast of their field would
need to read, on average, 19 original articles each
day.1 Systematic reviews offer the potential to
reach that elusive goal of keeping up to date
without sacrificing quality and thoroughness.

There has been a striking increase in the number
of published systematic reviews, particularly of
randomised controlled clinical trials (RCTs). One
of the first ‘medical’ systematic reviews was
published in the Journal of the American Medical
Association in 1955.2 In 1999, approximately 1250
publications were identified with the term ‘meta-
analysis’ and ‘systematic review’ as a medical
subject heading (MeSH).3

As with any exciting development, the growth of
systematic reviews has also had its share of
problems. A systematic review evaluating the
effectiveness of intravenous magnesium in the
treatment of patients with suspected myocardial
infarction provided evidence for the effective use
of magnesium in clinical practice.4 However, the
results of an international study of infarct survival,
ISIS-4, an RCT also examining the effect of
magnesium on patients with suspected myocardial
infarction, have called into question the results of
the systematic review and the effectiveness of
magnesium.5 Contrary to the results of the
systematic review, the ISIS-4 investigators found
no statistically significant reduction in mortality
for patients receiving magnesium. It is possible
that the observed discordance between the results
of the systematic review and RCT reflect, in part,
how they were conducted and reported. 

Assessing the quality of reporting
of systematic reviews
We are assuming that the quality of reporting of a
systematic review is a reasonable surrogate for how
it was conducted. There are, however, sparse data

examining the relationship between the conduct of
a research study and its report. The evidence that
does exist comes from examining reports of breast
cancer RCTs and suggests only minimal differences
between how a RCT is conducted and reported.6

Liberati and colleagues evaluated the internal and
external validity of 63 reports of RCTs using a
scale with a maximum total score of 100 points.
The mean score for all RCTs was 50% [95%
confidence interval (CI): 46 to 54]. To elaborate
on various aspects of the RCT reports, the authors
conducted telephone interviews with 62 (of 63) of
the corresponding authors. This resulted in a 7%
average improvement in the quality scores.
Hadhazy and colleagues7 examined the same
question and reported similar results to those of
Liberati and colleagues.6 However, a recent study
reported by Hill and colleagues questions this
relationship and suggests that the written report
may not be an accurate reflection of what happens
during the conduct of an RCT or there is
substantial self-reporting bias.8 The relationship
between conduct and reporting will be further
understood once additional research findings are
forthcoming. 

A survey9 of 86 reports of English language (EL)
systematic reviews assessed each publication on 14
items from six content areas thought to be
important in the conduct and reporting of a
systematic review: study design, combinability,
control of bias, statistical analysis, and problems of
applicability. The results suggested that only 24 of
the 86 reviews (28%) addressed all six content
areas. A more recently updated survey reported
similar results.10,11

Evidence from the spinal manipulation,12 pain13

and primary care literature14 suggests considerable
room for improvement in how systematic reviews
are conducted and reported. Silagy14 surveyed 28
review articles published in primary care journals
during 1991 using eight methodological criteria
thought to be important in the reporting of meta-
analyses. Each criterion had a maximum score of
two for a total score of 16. Only 25% of the articles
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obtained a passing grade with a total score of
more than eight. Jadad and McQuay13 reviewed
80 systematic reviews in the literature of pain
using the validated Oxman and Guyatt (OG)
scale,15,16 including a question about the overall
scientific quality of a systematic review (range 1–7,
with higher scores indicating superior quality).
The median score was four, indicating substantial
faults in scientific quality in these reviews. These
authors also observed that the lower the score, the
more likely the meta-analyses were to have a
positive result. Assendelft and colleagues12 used a
non-validated tool to assess the validity of 51
systematic reviews of spinal manipulation. A
median score of 23 (out of a maximum of 100) 
was found; in contrast to Jadad and McQuay,13

these authors reported that reviews with ‘positive’
conclusions tended to have higher quality 
scores.

More recently, Shea and colleagues17 examined 52
systematic reviews published between 1990 and
1995 using the OG validated index, where high
scores indicate minimal flaws and low scores
extensive flaws. The average OG quality score was
3.35 (out of 7), indicating considerable room for
improving the quality of reports of systematic
reviews. In summary, these studies suggest that
one way to increase the quality of systematic
reviews is to improve how they are conducted and
reported.

Controlling systematic error
Assessing the quality of reports of
RCTs published in other languages
Systematic reviewers have little control over
random errors but can exert some influence over
systematic errors (bias). Including only a portion
of all available evidence in a systematic review may
introduce bias into the review process and threaten
its validity. The most comprehensive search
strategies would include all relevant literature,
regardless of language of publication. However,
identifying, obtaining and translating non-English
studies significantly increases the time, cost and
effort required by the investigators. Grégoire and
colleagues18 reported that 78% of identified
systematic reviews had language of publication
restrictions. The majority (93%) of these
restrictions were at the expense of excluding
reports of RCTs published in languages other than
English (LOE). Perhaps these language restrictions
were due to difficulties in identifying reports in
LOE or the presumed greater importance and
higher quality of English language publications.

One way to evaluate whether language restrictions
are a sensible policy for systematic reviewers to
abide by is to assess the quality of reports of RCTs
published in a variety of languages. Language
restrictions might be appropriate if the quality of
reporting in LOE differs compared with EL
reports. Alternatively, if the quality of reports in
LOE and English are similar, this would provide
evidence for the inclusion of all trials regardless of
their language of publication.

Moher and colleagues19 set out to address whether
the quality of reporting in LOE compared with EL
reports differs in some meaningful way. The
authors compared the quality of reporting design
characteristics and analytical approaches of 133
EL RCTs published between 1989 and 1994, with
reports in LOE (French, German, Italian and
Spanish) over the same time period and type of
journal. The assessments were completed under
masked conditions, using the Jadad quality
assessment scale,20 with a scoring range of zero to
five, in which higher scores indicate superior
reporting. Each trial report was also assessed for
its adequacy of allocation concealment.21

The authors reported no statistically significant
differences between LOE and EL reports with
respect to quality of reporting, randomisation,
double-blinding, dropouts and withdrawals, or
overall total score, despite adequate statistical
power. The differences in the quality of reporting
in LOE and EL RCTs ranged from 0 to 4% for
individual items and 5% in total score. Similarly,
there was little difference in the adequacy of
allocation concealment between languages. Moher
and colleagues, however, did not attempt to
address a related issue: do estimates of treatment
differences vary across languages?

Language of publication bias
Several authors have explored the impact of
excluding LOE reports on the results of systematic
reviews, with varying conclusions.18,22,23 Grégoire
and colleagues18 conducted a MEDLINE search
for all systematic reviews published in eight
general and internal medicine journals between 1
January 1991 and 1 April 1993. From this search,
the investigators identified 28 systematic reviews
with language restrictions. The authors repeated
four language restricted systematic reviews, adding
any LOE report that was originally excluded from
the original language restricted data synthesis. In
three of the four systematic reviews, the authors
reported that the inclusion of RCTs published in
all languages did not alter the estimates of the
intervention’s effectiveness. However, in a systematic

Introduction: assessing the need to evaluate systematic reviews with language publication restrictions
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review of selective decontamination of the digestive
tract,24 the inclusion of a German article published
in a Swiss journal25 changed the results from no
statistical effect on mortality [odds ratio (OR) =
0.70; 95% CI: 0.45 to 1.09] to a statistical reduction
in mortality (OR = 0.67; 95% CI: 0.47 to 0.95).
Unfortunately, closer examination26 of this
systematic review reveals at least two problems not
reported by Grégoire and colleagues.

One of the EL reports27 included in the original
systematic review24 was not an RCT. Brun-Buisson
and colleagues27 report in the abstract of their
study that patients participated in an ‘8-week
randomised’ trial. The method used to allocate
patients to their respective intervention group was
described in the Patients and Methods section as
‘odd and even birth year’. Several authorities have
noted that this type of alternating does not
constitute randomisation.28 Similarly, the German
report,25 included by Grégoire and colleagues
when they repeated the systematic review data
synthesis, was not an RCT but a quasi-crossover
study. Patients admitted to the intensive care unit
during the first 6 months of the year were
assigned one therapy that was changed during the
latter 6 months of the year. Therefore, the validity
of the results reported by Grégoire and colleagues
is questionable.

Chalmers and colleagues22 have also examined the
issue of differing treatment effects across
languages using a systematic review of intravenous
streptokinase in the management of acute
myocardial infarction. The investigators included
11 EL RCTs involving 3268 patients and reported
a statistically beneficial effect of the intervention
(OR = 0.79; 95% CI: 0.66 to 0.94). The authors
compared these results with those reported by
Yusuf and colleagues,29 who addressed the same
question as Chalmers and colleagues but included
20 RCTs, without language restrictions, involving
5284 patients. Yusuf and colleagues also reported
a beneficial effect of the intervention (OR = 0.72;
95% CI: 0.65 to 0.89). The 7% difference in the
estimates of the intervention’s effectiveness,
reported by the authors, could be explained, in
part, by the differences in the language of
publications eligibility used by the different
investigators.

In a similar examination using beta-blockers,
Chalmers and colleagues22 included 13 English
language RCTs, involving 2548 patients, and
observed no statistical benefits for beta-blockers
(OR = 0.87; 95% CI: 0.75 to 1.24). Again, the
investigators compared their results with those of

Yusuf and colleagues, who used 21 RCTs without
language restrictions, involving 3611 patients, and
also reported no statistical benefit of the
intervention (OR = 0.95; 95% CI: 0.75 to 1.18).
These results are similar to those described in the
streptokinase example above and may also be
explained, in part, by differences in the
inclusion/exclusion criteria of LOE reports used by
the investigators.

The results reported by Chalmers and colleagues22

suggest that including reports in LOE in a
systematic review has no effect on the estimates of
an intervention’s effectiveness. However, this is
based on two systematic reviews. Grégoire and
colleagues18 have shown that including reports in
LOE in a systematic review changed the estimates
of effectiveness in one case. Unfortunately, this
study has methodological limitations. There is a
need for much stronger and more reliable
evidence based on the results of a larger number
of systematic reviews.

Moher and colleagues30 identified 18 systematic
reviews that explicitly stated no language
restrictions in their search to identify trials but
actually included reports in LOE in their data
synthesis (218 RCTs; 83 LOE reports and 128 EL
reports). Logistic regression was used to compare
the statistical results of each systematic review in
which LOE reports were either included or
excluded from the analysis. Language restricted
systematic reviews, compared with language
inclusive reviews, did not exaggerate the benefits
of the intervention [ratio of odds ratios of
interventions (ROR) = 0.98; 95% CI: 0.79 to
1.15]. These results did not change whether the
data synthesis was limited to a single report or
multiple reports in LOE or whether reports with
small or large sample sizes were included.

This analysis is based on a relatively small number
of systematic reviews and associated RCTs. Most
(68%) of the systematic reviews included only one
report of an RCT in LOE. This may be due to
including only systematic reviews identified in
MEDLINE and the Cochrane Database of
Systematic Reviews (CDSR). It is possible that
different sampling frames, such as EMBASE and
complementary and alternative medicine (CAM)
databases [i.e. Centralised Information Service for
Complementary Medicine (CISCOM)], will
provide different results. 

Location bias
Other emerging evidence suggests that the
language in which a trial is published may be
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related to its statistical results. Egger and
colleagues31 reported that German authors were
more likely to report RCTs with statistically positive
results in EL journals rather than in German
language journals. 

Vickers and colleagues32 examined whether the
results of reports of RCTs from certain countries
are more likely to be statistically positive. The
authors reported that RCTs published in certain
countries, such as China, compared with other
countries, such as the UK, were more likely to
report statistically positive results. Their analysis
suggested that some countries, including China,
Japan, Hong Kong, Russia/USSR and Taiwan, only
reported RCTs with statistically positive results.

Influence of type of intervention
[conventional medicine (CM) or CAM)]
A further factor (bias) to consider in assessing the
quality of a systematic review is whether the studies
included were investigating a CM intervention or a
CAM intervention. We classified a CM intervention
as one involving the use of a pharmaceutical
intervention or a surgical manoeuvre. An
intervention was considered CAM if the
intervention dealt with biochemical (e.g. herbs),
lifestyle (e.g. mind–body), biomechanical (e.g.
chiropractic) or bioenergetics (e.g. acupuncture).

Traditionally, CAM interventions have been
investigated in countries whose first language is
not English. Hence, for a systematic reviewer
evaluating CAM they would have to decide whether
they should limit the RCTs to be included in the
systematic review to those reported in English only
or whether CAM trials published in LOE of
sufficient quality should also be included.

In 1999, Tang and colleagues33 used stratified
sampling to select randomly28 journals from a total
of 100 Chinese journals of traditional Chinese
medicine. The authors hand searched these
journals from the early 1980s to identify RCTs.
The 2938 RCTs identified were evaluated for
methodological quality. The authors reported that
although quality had improved over the years,
there continue to be many methodological
problems in the Chinese language reports,
including inadequate description of method of
randomisation, lack of blinding, small sample sizes,
inappropriate controls and lack of follow-up.
Furthermore, in a subset of 49 trials examining
acupuncture in the treatment of stroke, there was
evidence of publication bias (assessed by funnel
plot). Similarly, Vickers and colleagues32 found that
acupuncture research conducted in certain LOE

was uniformly positive, suggesting publication bias.
Evidence from CM studies indicates that lower
quality studies are more likely to have positive
results.21,34 Studies such as these suggest that that
the quality of CAM LOE reports is inadequate, thus
justifying their exclusion from systematic reviews.
However, investigations comparing the quality of
CAM reports with reports of CM are limited.

Summary
Taken together, these results may imply that
several biases need to be examined when
conducting systematic reviews. For example, it is
possible that language restricted systematic reviews
are reasonable for reviews involving CM
interventions but not for those evaluating CAM
interventions. Similarly, it is possible that
including reports in LOE, especially non-
European languages, may introduce additional
biases, such as location bias, into the systematic
review process. The extent to which the trade-off
between including reports in LOE and the
introduction of bias influences the results of
systematic reviews requires further examination. 

Differences in the magnitude, direction or
precision of the effectiveness of interventions,
depending on whether or not reports in LOE are
included in systematic reviews, are also important
in terms of efficiency and the costs of conducting
systematic reviews. Including reports in LOE will
require more effort in identification, retrieval and
translation into the language of the systematic
reviewer. Before such methodology becomes
recommended policy, it is essential to provide as
much high-quality evidence as possible to help
inform the development of such
recommendations.

Aim and objectives
We believe that the effect of including reports in
LOE on the results of systematic reviews is
influenced by several factors requiring further
examination. These factors include the number of
reports of LOE included in a systematic review, the
sample size of these reports, the prevalence of
LOE within a given systematic review, the presence
of publication bias, the extent of statistically
heterogeneity and the type of intervention under
investigation. 

In addition, in our recent examination of the
influence of LOE in a systematic review, we did
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not assess the quality of RCTs within a systematic
review. This information may be another piece of
the puzzle requiring examination. 

Therefore, it is the objective of this report to
examine the extent to which inclusion of reports
in LOE influences the results of systematic reviews.
The findings will likely have profound effects on
the conduct, results and reporting of all systematic
reviews, which will likely have an impact on the
therapeutic interventions offered to prospective
patients. 

To do this, we will first assemble a dataset of
language inclusive systematic reviews, including
both CM and CAM interventions. Using this
dataset we will address the following:

1. Examine the relationship between language
restrictions and the quality of systematic reviews
for both CM and CAM.

2. Compare the quality of reporting of English
and LOE reports of RCTs associated with the
systematic reviews and to determine whether
there are differences in CM versus CAM
reports.

3. Examine whether language restrictions impact
the estimates of an intervention’s effectiveness.

4. Evaluate whether language restrictions of CM
interventions are similar to those for CAM
interventions, and whether these results are
influenced by other issues including statistical
heterogeneity and publication bias in the
systematic review process.
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Systematic review eligibility
criteria
A systematic review was included if it was
published in English, if the primary data sources
were reports of RCTs and if the methodology
section of the systematic review explicitly stated
whether only English trials were eligible for
inclusion or whether trials in other languages were
considered. Systematic reviews were excluded if
there was no mention of language restriction or
inclusion.

Literature search strategy
Selection of electronic databases used
for previous research
For the present research we searched two databases,
described below (‘Selection of electronic databases
used for present research’). Here we provide details
of how the Chalmers Research Group (CRG)
database of systematic reviews was established. The
database is based, in part, on research
commissioned by the NHS’s Health Technology
Assessment programme. It contains systematic
reviews identified from MEDLINE, EMBASE and
the CDSR. Systematic reviews from the CRG
database were included in the present research. 

We began by conducting a MEDLINE search
(OVID) from 1 January 1966 to 31 December
1995 to identify systematic reviews. The search
strategy included search terms as MeSH, text
words and publication types. Abstracts retrieved by
the search were reviewed by one member of the
team. Determining whether the articles were, in
fact, systematic reviews was difficult because the
methodology section was insufficiently described
in the abstract. Similarly, the citations were not
indexed as ‘systematic reviews’. As a result, we had
to obtain and read the full reports of the reviews.
As an initial step, we randomly retrieved hard
copies of 50 reviews only to ascertain fulfilment of
eligibility criteria.

To be considered a systematic review, the article
had to state (1) the name of database(s) searched

(2) the years searched and (3) the search terms
included. We found, however, that the majority of
the articles failed to report this information in the
methodology section. Consequently, we decided to
focus on identifying meta-analyses of RCTs.

To identify meta-analysis of RCTs we completed
an electronic search of MEDLINE (OVID) from 
1 January 1966 to 31 December 1995. The search
strategy included 21 search terms such as MeSH,
text words and publication types. The MEDLINE
search was translated using the appropriate terms
to search EMBASE (SILVERPLATTER) from 
1 January 1980 to 30 November 1995. Both
search strategies aimed to identify meta-analyses
published in any language.

The CDSR 1995, Issue 2, was also searched, as was
the Database of Abstracts of Reviews of
Effectiveness (DARE), both within the Cochrane
Library. The 1995 issue of DARE did not provide
complete bibliographic information for each
reference and we could not retrieve hard copies of
the papers. We therefore elected not to include it
in our search for meta-analyses. Current versions
of DARE now include appropriate sources.

Once the MEDLINE search strategy was refined,
we determined its sensitivity (i.e. the number of
meta-analyses identified by a search method
expressed as a percentage of the total number of
relevant articles identified) and precision (i.e. the
number of meta-analyses identified by a search
method expressed as a percentage of the total
number of articles identified by the MEDLINE
search strategy) as a quality control check. 

Citations identified by the search strategy were
compared with established bibliographic lists of
meta-analyses. Systematic reviews in the ACP
Journal Club were also used as a representative
collection of high-quality systematic reviews. Based
on the results of the quality control efforts, the
search strategy was modified to maximise
sensitivity and precision.

The sensitivity and precision of the EMBASE
search were not determined because of the small
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sample size obtained for this study. We selected
few articles because of considerable difficulty in
both uploading and mapping the EMBASE CD-
ROM discs on to the hard disc (a ‘juke box’ with
the ability to accommodate seven CD-ROMs). In
addition, there was inadequate technical support
and the time and cost restraints involved in
retrieving all citations identified in EMBASE were
considerable. Instead, we took a random sample
of 100 articles that had ‘meta-analysis’ or a variant
of the word in the title.

A coding system was developed (a priori) for each
article for its potential inclusion in the database.
Each article identified by the MEDLINE, EMBASE
and CDSR search was evaluated for inclusion
based on four criteria: design (did the article refer
to meta-analyses?: Yes, no, probably), publication
type (was the paper a meta-analysis, editorial or a
methodological paper?), primary studies (did the
meta-analysis include RCTs, observational or
mixed studies?) and type of research question (was
the article focused on treatment, diagnostic,
prevention, aetiology, association, prognosis and
economics). Two members from the research team
independently assessed each article. Disagreement
was resolved by consensus.

Selection of electronic databases used
for present research
The search strategy aimed to identify systematic
reviews of RCTs published in English between
1985 and 1999. Eligible reviews were identified
from the collection of systematic reviews already
assembled by the CRG, and through additional
searching of EMBASE and CISCOM. There is an
anecdotal view that the EMBASE and CISCOM
databases have a greater likelihood of containing
non-English trials. For instance, CAM reports may
be more likely to be conducted and reported in
Europe and East Asia and are less likely to be
published in English. MEDLINE and the CDSR
were not searched for this study as we have
extensively searched them previously.30,34,35

EMBASE is produced by Elsevier and contains
more than 8 million records from 1974 to the
present from over 4000 journals; approximately
445 000 records are added annually. EMBASE was
searched to identify systematic reviews of RCTs
using a search strategy based on our published
MEDLINE strategy. We translated the MEDLINE
MeSH headings to the EMBASE Emtree
terminology. Text words were also used to search
specific words or phrases in the title and abstract
fields of EMBASE citations. EMBASE has no
equivalent to the publication type field in

MEDLINE, so this term was dropped from the
search strategy. We expected this search to 
retrieve a number of items similar to what 
would be retrieved from MEDLINE. However,
8129 citations were identified from 1988 to 
week 43, 1998, almost double the expected
number.

After a small sampling, we found that many of the
citations were not relevant. Owing to the time and
cost associated with downloading references from
EMBASE, we decided to modify the search
strategy in an attempt to improve precision
without sacrificing the sensitivity of the original
search. This modification included combining
‘meta-analysis’ as a descriptor with ‘meta-analysis’
used as a text word and then combining this with
the study type ‘randomised controlled trials’ as a
descriptor with the word ‘random’ searched as a
text word. Details of the search strategy are
provided in Table 1. Using this strategy, 413
citations were identified for 1995, which were
downloaded in order to assess the performance of
the strategy. Since the number of citations
identified was reduced to a reasonable size with
good sensitivity (when compared with a MEDLINE
retrieval from 1995 using the original strategy), we
decided to use this modified strategy to search the
remaining years. 

The CISCOM database was searched for
systematic reviews of RCTs published since 1985.
CISCOM has approximately 60 000 articles
spanning the years from 1920 to the present. This
database was developed by the Research Council
for Complementary Medicine and contains all
types of articles on CAM published in the medical
literature. The CISCOM database is a result 
of a systematic search of a number of databases
(e.g. MEDLINE, EMBASE, CATS/AMED), 
hand searching the Cochrane Library, citation
tracking and contact with privately held CAM
databases. All papers tagged as ‘reviews’ and
published in English after 1985 were retrieved 
and reviewed to see if they met the inclusion
criteria.

All identified bibliographic records were imported
into Reference Manager (Research Information
Systems, Version 8.5). During the import process,
a ‘duplicate search’ was conducted. This feature of
the software identifies potential duplicate records
based on similarity of authors, journal name and
title, and gives the option of deleting the duplicate
items before they are imported. A second
duplicate check was conducted manually,
eliminating any missed duplicates.
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TABLE 1 Search strategies to identify systematic reviews and meta-analyses included in (A) the CRG database and (B) EMBASE

Search no. Set Search terms

(A) CRG database
1 1 meta-analysis.pt,sh.

2 (meta-anal: or metaanal:).tw.
3 (quantitativ: review: or quantitativ: overview:).tw.
4 (systematic: review: or systematic: overview:).tw.
5 (methodologic: review: or methodologic: overview:).tw.
6 (integrative research review: or research integration:).tw.
7 review.pt,sh. or review:.tw. or overview:.tw. 
8 quantitativ: synthes:.tw.
9 1 or 2 or 3 or 4 or 5 or 6 or 8

10 (medline or medlars).tw,sh. or embase.tw.
11 (scisearch or psychinfo or psycinfo).tw. 
12 (psychlit or psyclit).tw. 
13 (hand search: or manual search:).tw.
14 (electronic database: or bibliographic database:).tw.
15 (pooling or pooled analys: or mantel haenszel).tw.
16 (peto or der simonian or dersimonian or fixed effect:).tw.
17 10 or 11 or 12 or 13 or 14 or 15 or 16
18 7 and 17
19 9 or 18

(B) EMBASE
1 1 meta analysis.de.

2 (quantitativ$ review$ or quantitativ$ overview$).tw.
3 (systematic$ review$ or systematic$ overview$).tw.
4 (methodologic$ review$ or methodologic$ overview$).tw.
5 review.de. or review$.tw. or overview$.tw.
6 (integrative research review$ or research integration$).tw.
7 quantitativ$ synthesis$.tw.
8 1 or 2 or 3 or 4 or 5 or 7 or 8
9 (MEDLINE or medlars or Embase).tw.

10 (scisearch or psycinfo or psychinfo).tw.
11 (hand search$ or manual search$).tw.
12 (electronic database$ or bibliographic database$).tw.
13 (pooled or pooled analys$ or mantel haenszel).tw.
14 (peto or der simonian or dersimonian or fixed effect$).tw.
15 (psychlit or psyclit).tw.
16 or/10-16
17 6 and 17
18 9 or 18
19 randomised controlled trial.de.
20 clinical trial.de.
21 controlled study.de.
22 major clinical study.de.
23 random$.hw,tw.
24 “0197”.tg.
25 “0150”.tg.
26 placebo$.hw,tw.
27 double-blind-procedure.de.
28 blind$.tw,hw.
29 or/20-29
30 19 and 30
31 limit 31 to yr=1985-1999

2 1 meta analysis.de.
2 (meta-anal$ or metaanal$).tw.
3 (quantitativ$ review$ or quantitativ$ overview$)tw.
4 (systematic$ review$ or systematic$ overview$).tw.
5 (methodologic$ review$ or methodologic$ overview$).tw.
6 review.de. or review$.tw. or overview$.tw.

continued



Types of systematic reviews
Hard copies of all the potentially relevant
systematic reviews of RCTs were obtained. Each
paper was evaluated and categorised according to
the inclusion of non-English language trials.
Three types of systematic reviews were included:
‘language restricted systematic reviews’, meaning
that no reports of RCTs reported in LOE were
included in the quantitative data synthesis;
‘language inclusive/EL systematic reviews’,
meaning that the systematic reviews searched for
reports of RCTs in LOE but did not find any, and
hence could not include any in the quantitative
data synthesis; and ‘language inclusive/LOE
systematic reviews’, meaning that the systematic
reviews searched for reports of RCTs in LOE and
included them in the quantitative data synthesis.
We have used this nomenclature previously.30

Sample size
We estimated that 90 systematic reviews (45
restricted and 45 inclusive) would be required to
detect a 25% difference in the ROR between LOE
trials and EL reports, on a logarithmic scale. This
sample size calculation is based on previous
estimates of 18 inclusive systematic reviews
including 211 trials (28 LOE and 199 EL, with an
average of 12 RCTs per systematic review) from
Ref. 30. The median intervention effect OR was
0.5 (i.e. –0.7 with a standard deviation of 1.13 on
a log-odds scale) in favour of the intervention. We
wished to observe an ROR effect modifier of 0.75
(i.e. a 25% reduction on the log-odds ratio scale)
associated with language of publication with a
false-positive error of 5% and power of 80%
assuming a random effects (RE) model and a two-

sided t-test. A total of 484 trials are required under
these conditions or 40 systematic reviews,
approximately. Given an LOE prevalence of
~14%, we countered the imbalance in language
subgroups by a 10% increase in sample size for a
total of 45 language inclusive systematic reviews.
An optimal 1:1 ratio was used for restricted and
inclusive systematic reviews to examine these
comparisons.

Quality assessment strategy
Quality assessment of systematic
reviews
The quality of reports of each systematic review
was assessed using a validated scale based on the
OG instrument.15,16,36 The OG instrument
includes nine items pertaining to individual
aspects in the reporting of a systematic review (e.g.
were the search methods used to find evidence on
the primary question stated?). Each item is
assessed using a three-point scale (i.e. no,
partially/cannot tell or yes). A final question elicits
an overall scientific quality of the systematic
review. The scoring ranges from one to seven, with
higher scores indicating superior quality.

We standardised ourselves in using the OG
instrument and pretested our methods by
completing an inter-observer reliability study,
which was assessed using an intra-class correlation
coefficient (ICC) obtained with a separate set of 
10 systematic reviews.37 Values of ICC >0.61
indicated substantial agreement, based on an 
a priori decision.38
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TABLE 1 Search strategies to identify systematic reviews and meta-analyses included in (A) the CRG database and (B) EMBASE (cont’d)

Search no. Set Search terms

(B) EMBASE
2 7 (integrative research review$ or research integration$).tw.

8 quantitativ$ synthesis$.tw.
9 1 or 2 or 3 or 4 or 5 or 7 or 8

10 randomised controlled trial.de.
11 clinical trial.de.
12 controlled study.de.
13 major clinical study.de.
14 random$.hw,tw.
15 “0197”.tg.
16 “0150”.tg.
17 or/10-16
18 9 and 17
19 1 or 2
20 10 or 11 or 14 
21 19 and 20
22 limit 21 to yr=1985-1999



Quality assessment of the included
RCTs
All included trials were quality assessed using a
validated scale.20 It includes three items that assess
the methods used to generate random assignments,
double blinding and a description of dropouts and
withdrawals by intervention group. The scoring
ranges from one to five, with higher scoring
indicating higher quality. In addition, allocation
concealment was assessed as adequate, inadequate
or unclear.21 For systematic reviews published in
the CDSR, quality assessment of the included
trials was obtained directly from the original
reviews, if available. Two research assistants and
one investigator completed the quality
assessments. We used an inter-observer reliability
study to standardise ourselves in using the
instrument as described in the previous section. 

Data extraction strategy
Data extraction of systematic reviews
Prior to data abstraction, the report of each
included systematic review was masked to author
and any author affiliation, journal, references and
other potential identifiers.

Characteristics of each systematic review report
were abstracted using a standardised data
collection form (see Appendix 1). The
characteristics included the source(s) of funding
for the preparation of the systematic review; the
indication of the intervention(s) or conditions
under review using a broad International
Classification of Diseases (ICD-9) category; the
data sources used to identify the included RCTs;
the number of independent reviewers involved in
the study selection and whether a reliability test
was conducted in case of multiple reviewers; the
number of included trials and total number of
patients; the assessment of statistical heterogeneity
and methods used; the examination of clinical
heterogeneity and methods used; the assessment
of publication bias and methods used; the
inclusion of grey literature and number and type
of grey items; and the systematic review conclusion
(i.e. positive, negative or unclear). Three members
of the research team and one research assistant
completed the data abstraction. We did not
formally complete an inter-observer reliability study
for this exercise as previous data indicated that the
same abstractors had adequate reliability.30,34,35

Validity assessment of the OG scale 
The details pertaining to the processes involved in
the conduct of the systematic reviews (i.e. listed

above) were considered the ‘reference standard’ 
so as to elucidate the content and construct
validity of the item-specific and overall assessment
using the OG scale. For example, item one in the
OG scale evaluates if a systematic review has
reported the search methods used to find
evidence. This should be correlated with the
number of data sources the authors reported in
their search strategy as collected in our Data
Collection Form.

Data extraction of the included RCTs
For each language inclusive/LOE systematic
review, we identified its primary outcome. If a
primary outcome was not stated, a major outcome
was selected based on severity (e.g. mortality) or
the largest number of trials involved in the
comparison between the experimental and 
control groups. We have previously used this
approach to identify primary outcomes.39 All RCTs
included in the primary outcome were identified
through the article’s reference list. We then
obtained hard copies of the included RCTs. Prior
to data extraction, the report of each included
RCT was masked to author and any author
affiliation, journal, references and other potential
identifiers.

For each included RCT, we extracted the first
author’s name, journal, year of publication,
language of publication and whether or not it
related to CAM or CM. For the primary outcome,
we also extracted the number of events and
participants in the control group and the number
of events and participants in the intervention
group.

Data analysis
Between meta-analyses comparisons
Fisher’s exact test was used to compare the three
types of systematic reviews with respect to their
reporting characteristics (e.g. assessment of
publication bias) and quality assessment on each
of the first nine items of the OG scale. The
Kruskal–Wallis test was used to assess the overall
scientific quality of the systematic reviews across
language restrictions. The Wilcoxon rank sum test
was used to verify the association between
language of publication and the Jadad quality
score. Similar tests were used to evaluate the
reporting of the systematic reviews of CM and
CAM. We did not attempt to correct for multiple
comparisons and have therefore interpreted any
significant results, particularly borderline ones,
cautiously. 
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Within language inclusive/LOE
systematic review comparisons
Two major questions can be asked about the
impact language of publication has on the
estimates of an intervention’s effectiveness with a
systematic review. First, do reports of LOE trials
show systematically different intervention effects
than EL trials, adjusting for the effect of the
systematic review? This is an RCT-level question.
Second, do pooled estimates in systematic reviews
change when LOE trials are removed? This is a
systematic review-level question.

To assess the impact of LOE at the RCT level, we
used a fixed effects (FE) logistic regression model
of the type introduced and described by Schulz
and colleagues21 and used by others.30,34,35 Briefly,
this model for the log odds of events in an
intervention group includes a main effect for an
RCT, a main effect for the systematic review, a
main effect for the intervention and a main effect
for the language of publication. Differences in
intervention effect estimates across systematic
reviews were accounted for by including an
interaction term between intervention and
systematic review. Including an interaction term
between intervention and language of publication
can assess the effect of language of publication on
the estimates of intervention effect. The language
effect from this logistic regression is reported as an
ROR ratio of EL versus LOE trials.35 With our
modelling conventions, an ROR >1.0 indicates
that EL trials tend to report a smaller protective
effect compared with LOE trials, on average.
RORs and their 95% CIs were derived from the
fitted model.

The systematic review-level impact of trial
language of publication was assessed as follows. We
computed the log ROR of EL trials versus LOE
trials for each systematic review. If there was a
single LOE trial, the usual estimate of the log OR
was computed along with the usual standard error
estimate. Otherwise, a pooled OR was computed
for the LOE trials using the Mantel–Haenszel
procedure (Robins and co-workers’ estimate of the
standard error40 was used). Using the same
approach, an estimate of the log OR for the EL
trials was computed, along with a standard error
estimate. The log ratio of the two OR estimates for
each systematic review was then computed, and its
standard error was obtained as the square root of
the sum of the squared standard errors of the two
log ORs. 

A weighted mean of these systematic-review
specific estimates yields an approximation to the

ROR estimate from the logistic model. In the
presence of heterogeneity between the systematic-
review specific estimates, a DerSimonian–Laird RE
version of the weighted mean was used together
with a test for heterogeneity of systematic-review
specific estimates across the reviews.41–43 This
approach allows a graphical display of the results
to aid in their interpretation and relationship
between the overall estimate of the ROR from the
logistic regression approach and the individual
systematic reviews. 

We hypothesised a priori that the effect of
language of publication on the estimates of
intervention effect may not be similar for CM and
CAM interventions. The systematic-review specific
estimates were displayed separately for CM and
CAM interventions. Subgroup analyses were
performed for CM and CAM trials. Other
assessments described below also reflected this
hypothesis.

We plotted ORs from language inclusive/LOE
meta-analyses and the RORs to display visually the
effect of language restriction on estimates of
intervention effect. We hypothesised a priori that
the effect of language of publication on the
estimates of intervention effect may not be similar
for CM and CAM interventions. Subgroup
analyses were performed for CM and CAM trials.
Other assessments described below also reflected
this hypothesis.

Language restriction and publication
bias
To address the question of whether the inclusion
of reports of RCTs published in LOE in a
systematic review may induce a different likelihood
of publication bias, we used visual inspection of
funnel plots and statistical regression approaches.
For each systematic review, two investigators
independently assessed the degree of asymmetry
in the funnel plot (log OR versus the inverse of its
standard error). We reported the systematic
reviews in which funnel plot asymmetry was
discerned by at least one assessor and the kappa-
coefficient of agreement between the two
investigators. For those systematic reviews visually
identified with funnel plot asymmetry, we formally
tested their degree of asymmetry (at a significance
level of 0.10) using two regression approaches to
the funnel plot.44,45 The shift in significant funnel
plot asymmetry (i.e. detected by Mascakill and
colleagues method45) with and without language
restriction was evaluated using the McNemar test
(Z-scores).46 We plotted the Z-scores testing for
funnel plot asymmetry (i.e. the intercept of the
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fitted regression line by Macaskill and
colleagues46) from language restricted versus
language inclusive/LOE) systematic reviews.
Deviation from the equal line in this plot indicates
a correlation between language restriction and the
possibility of publication bias.

Language restriction and statistical
heterogeneity
For each systematic review, we used two statistics to
summarise statistical heterogeneity across trial
estimates of intervention effect.47 The H statistic
describes the relative excess in the test for
heterogeneity (i.e. in the sense of the
DerSimonian–Laird RE model43) over its degree
of freedom. The I2 statistic is a transformation of
the H statistic that has an intuitive interpretation.
It can be interpreted as the proportion of the
between-trial variation in the estimates of
intervention effect out of the total variation

including both the between- and within-trial
variation. Both the H and I2 statistics do not
depend on the number of trials included in a
systematic review and are recommended as an
alternative to the standard statistical test for
heterogeneity.47 Higgins and Thompson47 also
suggest that values of I2 >56% (or H values >1.5)
could induce considerable caution about between-
study heterogeneity whereas values of I2 <30% (or
H values <1.2) might cause little concern.

To gauge the impact of language restriction, we
plotted the I2 values derived from language
inclusive systematic reviews against corresponding
values from language restricted systematic reviews.
Specific values of the H and I2 statistics were
summarised for each systematic review together
with other statistics derived from the
DerSimonian–Laird RE model.
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General characteristics of the
included systematic reviews
Literature search results
The EMBASE search retrieved 1008 bibliographic
records of which 118 articles were potentially
relevant and unique to EMBASE. The search of
the CISCOM database identified 137 citations.
Our own files identified 93 reviews. After initial
screening and the removal of duplicate citations,
280 potentially relevant articles remained. After
final eligibility determination, the reasons for
excluding the studies were as follows: the articles
were not systematic reviews of RCTs (108); we
could not tell if the article was language restricted
or inclusive (28); the study contained too many
trials (>100) limited by time and economic
restraints (6); the study did not report a search
strategy (5); or the study was a duplicate or we
were unable to locate a copy of the paper (3); see
Figure 1.

As the number of language inclusive systematic
reviews that included LOE was small, we decided
to include studies where the methodology was not
explicitly stated as to whether they were language
inclusive or language restrictive. One paper met
this criterion.

Type of systematic review
The 130 systematic reviews included in our 
dataset were divided as follows: 50 language
restricted systematic reviews, 32 language
inclusive/EL systematic reviews, and 48 language
inclusive/LOE systematic reviews. 

Publication year
The 130 systematic reviews were published
between 1989 and 1999. The median year of
publication was 1994 for both language
inclusive/LOE systematic reviews and language
restricted systematic reviews. Language
inclusive/EL systematic reviews that searched for
reports of LOE but were not included in the
quantitative data synthesis had a median year of
publication of 1995 (Table 2). 

Number of RCTs
Language inclusive/LOE systematic reviews
included substantially more RCTs (median

number of RCTs = 17) compared with the number
of trial reports in either the language restricted
systematic reviews (median number of RCTs = 11)
or language inclusive/EL systematic reviews
(median number of RCTs = 8) (Table 2 and 
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Chapter 3

Results

Existing files = 93

EMBASE = 1008

CISCOM = 137

  50 Language restricted 
systematic reviews

  32 Language inclusive/EL 
systematic reviews 

  48 Language inclusive/LOE 
systematic reviews

150 Excluded:
108 Not a systematic review 

of RCTs
  28 Language status could 

not be determined 
    6 Too many trials 

(n > 100)
    5 Search strategy not 

reported
    1 Duplicate publication
    2 Unable to obtain a copy

280 Unique and potentially 
relevant studies

130 Systematic reviews 
included

FIGURE 1 Flow diagram of phases in the inclusion of
systematic reviews
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TABLE 2 General characteristics of language restricted systematic reviews, language inclusive/EL systematic reviews and, language
inclusive/LOE systematic reviews

Language restricted Language inclusive/EL Language inclusive/LOE
systematic reviews systematic reviews systematic reviews

(n = 50): (n = 32): (n = 48):
median [1st, 3rd Qa] median [1st, 3rd Qa] Median [1st, 3rd Qa] 

(range) (range) (range)

Year of publication 1994 [1993, 1994] 1995 [1994, 1996] 1994 [1993, 1996] 
(1989, 1998) (1990, 1999) (1989, 1999)

Number of RCTs 11 [6, 23] 8 [6, 13] 17 [9, 25] 
(4, 106) (3, 26) (3, 119)

Total number of patients 971 [419, 2641] 1121 [352, 2385] 1658 [798, 3604] 
(112, 52869) (150, 361433) (112, 40431)

Citation impactb 1.67 [0.99, 4.04] 2.08 [0.71, 4.44] 1.96 [1.27, 4.34] 
(0.08, 15.94) (0.13, 15.94) (0.70, 15.94)

Number of LOE trials 2 [1, 4] (1, 53)

Proportion of LOE trials (%) 14 [11, 36] (5, 67)

n (%)

Number of languages 9
Danish 3 (0.4)
Dutch 2 (0.3)
English 546 (80)
German 57 (8)
French 52 (8)
Italian 15 (2)
Japanese 1 (0.1)
Portuguese 1 (0.1)
Spanish 6 (0.9)
Total 684 (100)

n (%) n (%) n (%)

Disease area
Circulatory disease 18 (36) 7 (22) 12 (25)
Infectious disease 2 (4) 7 (22) 1 (2)
Digestive 4 (8) 2 (6) 8 (17)
Pregnancy and childbirth 3 (6) 4 (13) 5 (11)
Genitourinary 2 (4) 2 (6) 6 (13)
Mental health 2 (4) 2 (6) 5 (10)
Nervous system and sense organs 4 (8) 1 (3) 1 (2)
Neoplasms 3 (6) 1 (3) 2 (4)
Respiratory 2 (4) 1 (3) 1 (2)
Other 10 (20) 5 (16) 7 (15)

Type of journal
General 14 (28) 15 (47) 23 (48)
Specialty 36 (72) 17 (53) 25 (52)

Type of interventions
CM 39 (78) 28 (88) 38 (79)
CAM 11 (22) 4 (13) 10 (21)

Funding source
Non-pharmaceutical company 22 (44) 15 (47) 17 (35)
None listed/cannot tell 27 (54) 17 (53) 30 (63)
Single pharmaceutical company 1 (2) 1 (2)

a Q = quartile.
b SCI Journal Citation Report, 1992.



Figure 2). The 48 language inclusive/LOE
systematic reviews included 684 reports of RCTs.

Number of participants
Language inclusive/LOE systematic reviews
included substantially larger numbers of
participants (median number of participants =
1658) compared with either the language
restricted systematic reviews (median number of
participants = 971) or language inclusive/EL
systematic reviews (median number of participants
= 1121) (Table 2).

Disease classification
The 130 systematic reviews reported investigating
a broad spectrum of diseases. For all three types of
systematic reviews, diseases of the circulatory
system were most commonly investigated
[language restricted, n = 18 (36%); language
inclusive/LE, n = 7 (22%); language
inclusive/LOE, n = 12 (25) (Table 2)]. 

Journal type
Slightly more than half (53%) of the language
inclusive/EL systematic reviews and language

inclusive/LOE systematic reviews (52%) were
published in specialty journals as compared with
general medical journals (Table 2). This contrasts
with almost three-quarters (72%) of the language
restricted systematic reviews that were retrieved
from specialty journals as compared with general
medical journals (Table 2). Language restricted
systematic reviews had the lowest citation impact
factor (median = 1.67), whereas language
inclusive/EL systematic reviews had the highest
citation impact factor (median = 2.08) (Table 2).

Language of publication
Reports of English language RCTs dominated
those reports included in the language
inclusive/LOE systematic reviews (n = 546, 80%)
(Table 2). Of the remaining 138 reports of RCTs,
57 (8% of the total) were reported in German and
52 (8% of the total) in French. In total, there were
reports of RCTs in eight LOE.

Interventions
Approximately three-quarters of the interventions
examined in the 130 systematic review reports
were in CM [language restricted, n = 39 (78%);
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language inclusive/LE, n = 28 (88%); and
language inclusive/LOE, n = 38 (79%)].

Funding source
A single pharmaceutical company funded a
minority of the 130 systematic reviews.
Approximately one-third (35%) of the language
inclusive/LOE systematic reviews, 47% of the
language inclusive/EL systematic reviews and 44%
of the language restricted systematic reviews had
no pharmaceutical funding. For more than half of
all the systematic reviews, no funding source was
specified or we could not ascertain a funding
source (Table 2).

Type of intervention: comparison of
CM versus CAM
Of the 130 systematic reviews, 105 examined CM
interventions with the remaining 25 reviews
examining CAM interventions. The CAM
interventions included examining the effectiveness
of acupuncture for smoking cessation, garlic for
blood pressure control, acupuncture for chronic

pain, fish oil for the management of rheumatoid
arthritis and cognitive behaviour therapy for
hypertension. As specified a priori, we set out to
evaluate the effect language restrictions have on
the results of both CM and CAM systematic
reviews. As such, we qualitatively compared the
CM systematic reviews with the CAM reviews.
These results are reported below and in Table 3. 

Publication year
The CAM reviews were published more recently
(median year of publication = 1995) than the CM
reviews (median year of publication = 1994) 
(Table 3). Both types of systematic reviews (i.e. CM
and CAM systematic reviews) were published
between 1989 and 1999.

Number of RCTs
Systematic reviews examining CAM interventions
included more reports of RCTs (median number
of RCTs = 14) compared with their CM
counterparts (median number of RCTs = 12)
(Table 3).

Results
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TABLE 3 General characteristics of 105 systematic review examining CM interventions and 25 systematic reviews investigating 
CAM interventions

CM systematic reviews CAM systematic reviews
(n = 105): (n = 25):

median [1st, 3rd Qa] (range) median [1st, 3rd Qa] (range)

Year of publication 1994 [1993, 1995] (1989, 1999) 1995 [1994, 1997] (1989, 1999)
Number of RCTs 12 [6, 22] (3, 106) 14 [8, 21] (3, 119)
Total number of patients 1407 [743, 3556] (112, 361433) 793 [184, 1573] (112, 10523)
Citation impactb 1.92 [1.22, 4.34] (0.13, 15.94) 1.44 [0.72, 3.02] (0.08, 15.94)

n (%) n (%)

Disease area
Circulatory disease 28 (27) 9 (36)
Infectious disease 10 (10)
Digestive 12 (11) 2 (8)
Pregnancy and childbirth 11 (11) 1 (4)
Genitourinary 7 (7) 3 (12)
Mental health 7 (7) 2 (8)
Central nervous and sense 4 (4) 2 (8)
Neoplasms 6 (6)
Respiratory 4 (4)
Muscular skeletal and connective tissues 2 (2)
Other 14 (13) 3 (12)

Type of journal
General 42 (40) 10 (40)
Specialty 63 (60) 15 (60)

Funding source
Non-pharmaceutical company 41 (39) 13 (52)
None listed/cannot tell 62 (59) 12 (48)
Pharmaceutical company 2 (2)

a Q = quartile.
b SCI Journal Citation Report, 1992.



Number of participants
Systematic reviews examining CAM interventions
included fewer participants (median number of
participants = 793) compared with the systematic
reviews of CM interventions (median number of
participants = 1407). 

Disease classification
The largest percentage (36%) of systematic reviews
in CAM evaluated interventions in circulatory
disease. A smaller percentage (27%), but also the
largest percentage of systematic reviews in CM,
evaluated interventions for people diagnosed with
circulatory disease.

The 105 systematic reviews in CM evaluated
interventions within certain disease areas not
examined by systematic reviews in CAM reports
included in our sample (i.e. infectious disease,
neoplasms, respiratory disease, muscular, skeletal
and connective tissues). Our sample did not
include any systematic reviews in CAM that
examined interventions for disease categories not
already covered by those systematic reviews in CM.

Journal type
Sixty per cent of systematic reviews in CM and
CAM were published in specialty journals,
although the citation impact factor was higher 
for systematic reviews in CM (median impact
factor = 1.92) compared with CAM (median
impact factor = 1.44) (Table 3).

Funding source
Approximately half of the systematic reviews in
both CM (59%) and CAM (48%) did not report
any funding source or we could not locate any
information about funding source from the report.

Quality of reporting of systematic
reviews (Tables 4 and 5, Figure 3)
Quality assessment of systematic
reviews
We used the OG instrument and data derived
from our Data Collection Form to evaluate the
quality of reporting of the 50 language restricted
systematic reviews, the 32 language inclusive/EL
systematic reviews and the 48 language
inclusive/LOE systematic reviews. The quality
assessment (OG and Jadad) reliability results (ICC)
were 0.66. For allocation concealment the
corresponding result was 0.67. 

Overall, language inclusive/LOE systematic reviews
seemed to have better reporting compared with

the other two groups; language inclusive/LOE
systematic reviews had a median overall OG score
of four out of seven, compared with a median OG
score of three out of seven for language restricted
and language inclusive/EL reviews (p = 0.25,
Figure 4). However, each of the systematic reviews
from all three groups had some major flaws in
their reporting. For example, only 44–60% of
systematic reviews reported the search methods;
search strategies were reasonably comprehensive
in 28–52% of the systematic reviews, and 23–31%
of the systematic reviews avoided bias in their
selection of studies.

Search strategy
According to item one of the OG instrument, 
60% of language restricted, 44% of language
inclusive/EL and 50% of language inclusive/LOE
systematic reviews reported the search methods
used to find evidence. Both language restricted
and language inclusive/EL systematic reviews
reported a range of search sources, most notably
MEDLINE, reference lists of potentially relevant
reports and other electronic databases (e.g. CDSR).
Language inclusive/LOE systematic reviews also
reported a wide range of search sources, including
MEDLINE, reference lists, corresponding authors,
other electronic databases and EMBASE. Overall,
84–90% of the systematic reviews searched
MEDLINE. However, language inclusive/LOE
systematic reviews were more likely to search
EMBASE (30%) compared with 6% for the language
restricted and 13% for the language inclusive/EL
reviews (p = 0.07). The language inclusive/LOE
systematic reviews also reported corresponding
with authors of potentially relevant studies more
frequently (34%) compared with 17 and 18% for
the language restricted and the language
inclusive/EL systematic reviews, respectively. This
composition of literature sources appeared to be
more comprehensive than the other two systematic
review groups. However, this observation was not
reflected in the scoring of the OG instrument
(item two), which indicated that 48–52% of the
language restricted and language inclusive/LOE
systematic reviews employed a reasonably
comprehensive search. The corresponding number
for language inclusive/EL reviews was 28%.

Study selection
According to item three of the OG instrument,
75–84% of the systematic reviews reported the
criteria for deciding which study to include, with
no significant differences between the three types
of systematic reviews. However, only 23–31%
avoided bias in the selection of studies (OG item
four). This poor rating was supported by the data
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TABLE 4 Quality of reports of language inclusive systematic reviews and language restricted systematic reviews: no. (%) (see text for
details)

Question Language Language Language Two-sided 
restricted inclusive/EL inclusive/LOE p-valuea

systematic reviews systematic reviews systematic reviews 
(n = 50) (n = 32) (n = 48)

1. Were the search methods used 30 (60) 14 (44) 24 (50) 0.35
to find evidence reported?

2. Was the search for evidence 24 (48) 9 (28) 25 (52) 0.09
reasonably comprehensive?

3. Were the criteria for deciding 40 (80) 27 (84) 36 (75) 0.60
which studies to include in the 
overview reported?

4. Was bias in the selection of studies 13 (26) 10 (31) 11 (23) 0.69
avoided?

5. Were the criteria used for assessing 18 (36) 11 (34) 33 (69) 0.01
the validity of the included studies 
reported?

6. Was the validity of all of the studies 14 (28) 11 (34) 30 (63) 0.01
referred to in the text assessed using 
appropriate criteria?

7. Were the methods to combine the 41 (82) 24 (75) 37 (77) 0.76
findings of the relevant studies 
reported?

8. Were the findings of the relevant 43 (86) 24 (75) 38 (79) 0.42
studies combined appropriately 
relative to the primary question the 
overview addresses?

9. Were the conclusions made by the 40 (80) 25 (78) 39 (81) 0.96
author(s) supported by the data 
and/or analysis reported in the 
overview?

10. How would you rate the 3 [3, 5.25] 3 [2, 4] 4 [3, 5] 0.25c

scientific quality of this 
overview?b

a Fisher’s exact test.
b Median [inter-quartile range].
c Kruskal–Wallis test.

TABLE 5 Reporting characteristics of language restrictive systematic reviews and language inclusive systematic reviews: no. (%)

Characteristics Language Language Language Two-sided 
restricted inclusive/EL inclusive/LOE p-value

systematic reviews systematic reviews systematic reviews 
(n = 50) (n = 32) (n = 48)

Search strategy
MEDLINE 45 (90) 27 (84) 40 (83) 0.62
EMBASE 3 (6) 4 (13) 14 (29) 0.07
Hand search 7 (14) 3 (9) 4 (8) 0.68
Reference lists 31 (62) 18 (56) 27 (56) 0.83
Corresponding authors 9 (18) 5 (17) 16 (33) 0.11
Content experts 6 (12) 4 (13) 7 (15) 0.95
Abstracts 4 (8) 4 (13) 7 (15) 0.61
Conference proceedings 1 (2) 3 (9) 5 (10) 0.23
Other electronic databases 12 (24) 9 (28) 16 (33) 0.60
Cannot tell 4 (8) 1 (3) 4 (8) 0.75

continued
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TABLE 5 Reporting characteristics of language restrictive systematic reviews and language inclusive systematic reviews: no. (%)
(cont’d)

Characteristics Language Language Language Two-sided 
restricted inclusive/EL inclusive/LOE p-value

systematic reviews systematic reviews systematic reviews 
(n = 50) (n = 32) (n = 48)

Independent review for study selection
Single reviewer 0 4 (13) 0 0.01
More than one reviewer 21 (42) 12 (38) 13 (27)
Inter-reviewer reliability 5 (10) 5 (16) 3 (6)
Not reported 29 (58) 16 (50) 35 (73)

Independent data extraction
One reviewer 2 (4) 2 (6) 1 (2) 0.17
More than one reviewer 18 (36) 16 (50) 27 (56)
Used a standard form for data extraction 10 (20) 3 (10) 5 (10)
Not reported 30 (60) 14 (44) 18 (38)

Assessment of statistical heterogeneity 37 (74) 28 (88) 40 (83) 0.30
Reporting a chi-squared test for 34 (68) 25 (78) 37 (77)

heterogeneity
Using L’Abbé plot 4 (8) 4 (12) 1 (2)

Investigation of clinical heterogeneity 23 (46) 13 (41) 18 (38) 0.67
Using subgroup analyses 17 (34) 9 (28) 17 (35)
Using sensitivity analyses 3 (6) 3 (9) 6 (13)
Using covariates 4 (8) 4 (13) 1 (2)
Using control rate 1 (2) 1 (2)

Statistical model 
Fixed effects 31 (62) 15 (47) 25 (52) 0.46
Random effects 9 (18) 12 (38) 12 (25)
Both fixed and random effects 6 (12) 2 (6) 4 (8)
Cannot tell 4 (8) 3 (9) 7 (15)
Inclusion of grey literature 3 (6) 4 (13) 19 (40) 0.01

Number of grey items
One 2 (4) 1 (3) 6 (13)
Two 4 (8)
More than two 1 (2) 2 (6) 9 (19)
Sources

Abstracts 1 (2) 1 (3) 11 (23)
Unpublished 2 (6) 7 (15)
In press 1 (2)
Thesis 1 (2)
Book chapters 2 (4) 2 (4)
Company reports 4 (8)

Assessment of publication bias 7 (14) 5 (16) 8 (17) 0.92
Decision to assess publication bias 

A priori 1 (2) 7 (15)
Posteriori 6 (12) 5 (16) 1 (2)

Method used
Fail-safe 5 (10) 5 (16) 6 (13)
Funnel plot 1 (3) 2 (4)
Selection model 1 (2)

Discussed impact of publication bias on 16 (32) 11 (34) 16 (33) 0.97
results

Conclusion
Positive/significant 33 (66) 17 (53) 32 (67) 0.18
Negative/non-significant 10 (20) 8 (25) 13 (27)
Unclear 7 (14) 7 (22) 2 (4)
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derived from our Data Collection Forms, which
indicated that the majority of systematic reviews
(50–73%) did not report the number of
independent reviewers for study selection. Of the
language inclusive/LOE systematic reviews, 27%
were conducted with multiple reviewers for study
selection compared with 42% of the language
restricted systematic reviews. None of the language
restricted or the language inclusive/LOE reviews
reported using only a single reviewer for study
selection, although 13% of the language
inclusive/EL systematic reviews reported using only
a single reviewer (p = 0.01). Inter-reviewer
reliability was assessed by only 6% of the language
inclusive/LOE reviews compared with 10% of the
language restricted and 16% of the language
inclusive/EL systematic reviews.

Inclusion of grey literature
Consistent with their broader search strategy,
language inclusive/LOE systematic reviews
included more grey literature (40%) compared
with the language restricted (6%) and the
language inclusive/EL reviews (13%). Of the LOE
reviews, 19% included more than two types of grey
literature, with 23% including abstracts and 15%
including unpublished material.

Trial size and number of patients
The broader search strategy of the language
inclusive/LOE systematic reviews is supported by the
fact that these reviews included significantly more
trials in their reviews than the language restricted or
language inclusive/EL systematic reviews (median of
17 trials per review compared with 11 and 8,
respectively) (Figure 3). In addition, the language
inclusive/LOE systematic reviews included
substantially more participants (median number of
participants = 1658) than the language restricted
(median number = 971) and language inclusive/EL
systematic reviews (median number = 1121).

Validity assessment
Language inclusive/LOE systematic reviews were
more likely to report the criteria that they used for
assessing the validity of included trials (69%) than
were the language restricted (36%) and language
inclusive/EL systematic reviews (34%) (OG item
five). The language inclusive/LOE systematic
reviews were also more likely to assess
appropriately the validity of included trials (63%)
than were the language restricted (28%) and
language inclusive/EL reviews (34%) (OG item six).

Data extraction
Of the systematic reviews, 44–60% did not identify
how data extraction was done. More than one

reviewer was used by 36% of the language
inclusive/LOE systematic reviews compared with
50% of the language inclusive/EL reviews and only
36% of the language restricted reviews. Only
10–20% of the reviews reported using a standard
form for data extraction.

Quantitative synthesis
Of the systematic reviews, 75–82% reported the
method used to combine the relevant studies 
(OG item seven), with 75–86% using an
appropriate method (OG item eight). Both FE
(47–67%) and RE models (18–38%) were used in
these systematic reviews, with only 6–12% of
authors reporting the use of both models in the
same systematic review. 

Statistical heterogeneity was assessed by ~77–88%
of the systematic reviews, with 68–78% reporting
the chi-squared test for heterogeneity, and only
2–12% reporting the use of the L’Abbé plot48 for
this assessment. Fewer than half of the systematic
reviews investigated for clinical heterogeneity, with
subgroup analyses being the methods most
frequently used (28–34%), followed by sensitivity
analyses (6–13%). Two examples in which the
investigation for clinical heterogeneity was
relatively well conducted are briefly described
below.

In a systematic review of the efficacy of Bacillus
Calmette–Guérin (BCG) vaccination of newborns
and infants in the prevention of tuberculosis (TB),
Colditz and colleagues49 investigated BCG efficacy
using studies conducted over a period of more
than 50 years, reflecting decades of changes in
medical practice, reporting techniques and the
design and conduct of studies. In order partially
to account for these sources of heterogeneity, they
developed a validity scale to assess the potential
for bias and ascertainment of TB diagnosis. They
a priori specified methods dealing with variation in
outcomes (e.g. TB cases, laboratory-confirmed
cases, TB deaths), TB strain and duration of BCG
protection. They reported BCG efficacy under a
range of clinical heterogeneity and estimated that
the validity score could explain up to 15% of the
among-study heterogeneity in BCG effect. 

Rowe and colleagues50 performed a systematic
review of seven RCTs examining the effectiveness
of steroid therapy in acute exacerbations of asthma.
At the outset of the review, they qualitatively
assessed characteristics of the included trials (e.g.
study design, patient population, intervention and
outcome measurement) that could potentially
result in statistical heterogeneity. Interventions
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and outcome measures were thought to be similar
in the various trial categories. Clinical
heterogeneity was then thought to arise as a result
of differences in populations (adults versus
children) and/or study design. When statistical
heterogeneity was encountered, subgroup analysis
of these two factors was performed in an attempt
to explain the findings.

The assessment of publication bias was not well
conducted among any of the three types of
systematic reviews. Publication bias was assessed
for only 14–17% of the reviews. The fail-safe
number (i.e. the number of unpublished studies
finding no treatment difference that would be
necessary to refute a statistically significant
treatment difference) was reportedly the method
most frequently used (10–16%). The funnel plot
(i.e. the plot of effect size versus its precision or
sample size) used to detect for potential
publication bias was displayed in no more than 4%
of the reviews. A passing mention of publication
bias in the discussion section of the report was
more frequent (32%) than the actual assessment of
the bias (15%), with one notable exception. Linde
and colleagues51 examined whether the clinical
effects of homoeopathy were placebo effects in a
meta-analysis of double-blind and/or randomised
placebo-controlled trials. The authors assumed
that publication bias occurred in the data despite
extensive efforts to collect all relevant studies.
They assessed for publication bias using funnel

plots and evaluated the robustness of homoeopathy
effect estimate using the fail-safe method. In
addition, a statistical test for publication bias and a
correction for its effects on the estimate of
homoeopathy effect were performed. For these,
they used a random effects model for treatment
effect estimates and a selection model in which the
likelihood that a study was reported depended on
the significance level of treatment comparison
derived from the study.

Systematic review conclusions
The likelihood of reaching a positive conclusion
did not seem to differ among the three language
restriction groups; 66% of the language restricted
reviews had a positive conclusion compared with
53% of the language inclusive/EL reviews and 67%
of the language inclusive/LOE reviews. However,
the conclusions were unclear in 14–22% of the
language restricted and language inclusive/EL
reviews, whereas only 4% of the language
inclusive/LOE reviews had unclear conclusions.
The conclusions appeared to be supported by the
data and/or conclusions in 78–81% of the three
types of systematic reviews (OG item nine).

Comparison of quality of reporting of
CM versus CAM systematic reviews
(Tables 6 and 7, Figure 4)
Our database included 105 systematic reviews
involving CM interventions and 25 systematic
reviews of CAM interventions. The quality of
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TABLE 6 Quality of reports of CM and CAM systematic reviews: no. (%) (see text for details)

Question CM CAM Two-sided 
(n = 105) (n = 25) p-valuea

1. Were the search methods used to find evidence reported? 51 (49) 17 (68) 0.12
2. Was the search for evidence reasonably comprehensive? 42 (40) 16 (64) 0.04
3. Were the criteria for deciding which studies to include in the 78 (74) 25 (100) 0.02

overview reported?
4. Was bias in the selection of studies avoided? 27 (26) 7 (28) 0.80
5. Were the criteria used for assessing the validity of the included 42 (40) 20 (80) 0.003

studies reported?
6. Was the validity of all of the studies referred to in the text assessed 38 (36) 17 (68) 0.06

using appropriate criteria?
7. Were the methods to combine the findings of the relevant studies 81 (77) 21 (84) 0.59

reported?
8. Were the findings of the relevant studies combined appropriately 83 (79) 22 (88) 0.41

relative to the primary question the overview addresses?
9. Were the conclusions made by the author(s) supported by the data 81 (77) 23 (92) 0.16

and/or analysis reported in the overview?
10. How would you rate the scientific quality of this overview?b 3 [3, 4.5] 5 [4, 6.5] 0.01c

a Fisher’s exact test.
b Median [inter-quartile range].
c Wilcoxon rank sum test.
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TABLE 7 Reporting characteristics of CM and CAM systematic reviews 

Characteristics CM CAM Two-sided
(n = 105) (n = 25) p-value

Search strategy
MEDLINE 87 (83) 25 (100) 0.02
EMBASE 14 (13) 7 (28) 0.13
Hand search 11 (11) 3 (12) 0.73
Reference lists 60 (57) 16 (64) 0.65
Corresponding authors 20 (19) 10 (40) 0.04
Content experts 13 (12) 4 (16) 0.74
Abstracts 12 (11) 3 (12) 1.00
Conference proceedings 7 (7) 2 (8) 0.68
Other electronic databases 25 (24) 13 (52) 0.08
Cannot tell 8 (8) 1 (4) 1.00

Independent review for study selection
Single reviewer 4 (4) 0 (0) 1.00
More than one reviewer 37 (36) 9 (36)
Inter-reviewer reliability 8 (8) 5 (20)
Not reported 63 (61) 16 (64)

Independent data extraction
One reviewer 4 (4) 1 (4) 0.85
More than one reviewer 47 (45) 13 (52)
Used of a standard form for data extraction 14 (14) 4 (16)
Not reported 53 (51) 11 (44)

Assessment of statistical heterogeneity 83 (80) 22 (88) 0.41
Reporting a chi-squared test for heterogeneity 77 (74) 19 (76)
Using L’Abbé plot 7 (7) 2 (8)

Investigation of clinical heterogeneity 44 (42) 10 (40) 1.00
Using subgroup analyses 34 (33) 9 (36)
Using sensitivity analyses 11 (11) 1 (4)
Using covariates 8 (8) 1 (4)
Using control rate association 2 (2)

Statistical model 
Fixed effects 59 (56) 12 (48) 0.51
Random effects 24 (23) 9 (36)
Both fixed and random effects 11 (11) 1 (4)
Cannot tell 11 (11) 3 (12)

Inclusion of grey literature 22 (21) 3 (12) 0.41
Number of grey items

One 8 (8) 1 (4)
Two 3 (3) 1 (4)
More than two 11 (11) 1 (4)

Sources
Abstracts 11 (11) 2 (8)
Unpublished 8 (8) 1 (4)
In press 1 (4)
Thesis 1 (1)
Book chapters 3 (3) 1 (4)
Company reports 3 (3) 1 (4)

Assessment of publication bias 16 (15) 4 (16) 1.00
Decision to assess publication bias 

A priori 5 (5) 3 (12)
Posteriori 11 (11) 1 (4)

Method used
Fail-safe 16 (15)
Funnel plot 1 (1) 2 (8)
Selection model 1 (4)

continued



reporting of the CM systematic reviews was
compared with that of the CAM systematic reviews
using the OG scale and the quality of reporting
data from our Data Collection Forms. Overall, the
CAM reviews were rated as being of higher quality
with a median OG score of five out of seven
compared with an OG score of three out of seven
for the CM systematic reviews (Figure 5 and Table 7).

Search strategy
Of the CAM systematic reviews, 68% reported the
search methods used to find evidence compared
with 49% of the CM reviews (OG item one). The
CAM systematic reviews also had more
comprehensive search strategies than the CM
reviews (64% vs 40%, p = 0.04, OG item two). This
rating was supported by the detailed quality of

reporting we examined which indicated that the
CAM systematic reviews were significantly more
likely to search MEDLINE (100% versus 83%, 
p = 0.02), contact corresponding authors (40%
versus 19%, p = 0.04) and use other electronic
databases (52% versus 24%, p = 0.08).

Study selection
The CAM systematic reviews were more likely than
the CM reviews to report the criteria that they
used for deciding which studies to include (100%
versus 74%, p = 0.02, OG item three). Only
26–28% of the reviews avoided bias in the
selection of studies (OG item four). None of the
CAM reviews reported using a single reviewer
compared with 4% of the CM reviews. However,
61–64% did not report how many reviewers were
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TABLE 7 Reporting characteristics of CM and CAM systematic reviews (cont’d)

Characteristics CM CAM Two-sided
(n = 105) (n = 25) p-value

Discussed impact of publication bias on results 33 (32) 10 (40) 0.48

Conclusion
Positive/significant 68 (65) 14 (56) 0.07
Negative/non-significant 21 (20) 10 (40)
Unclear 15 (14) 1 (4)
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FIGURE 5 Effect of language of publication on quality of reporting of RCTs



used. About 36% of the language restricted
systematic reviews reported using more than one
reviewer for study selection, but only 8% of the
CM reviews reported that they had assessed inter-
reviewer reliability compared with 20% of the
CAM reviews.

Inclusion of grey literature
About 21% of the CM systematic reviews included
grey literature compared with 12% of the CAM
reviews (p = 0.41), with abstracts and unpublished
material being the most frequently included types
of grey literature.

Trial size and number of patients
Consistent with their broader search strategy, the
number of trials included in the CAM reviews was
likely to be larger (median number of trials = 14)
compared with the CM reviews (median number of
trials = 12). However, the CAM trials on average
were smaller than the CM trials, resulting in CAM
systematic reviews including fewer participants
(median number of participants = 793) than the
CM reviews (median number = 1407).

Validity assessment
About 80% of the CAM systematic reviews reported
the criteria that they used to assess validity of the
included studies (OG item five) compared with
40% of the CM reviews (p = 0.003), and these
criteria were more likely to be appropriate than
those used for the CM reviews (68% versus 36%, 
p = 0.06, OG item six).

Data extraction
There were no significant differences in the
methods of data extraction between CM and CAM
systematic reviews. Some 44–51% did not report
how many reviewers were used and only 14–16%
reported using a standard form for data
extraction.

Quantitative synthesis
Of the CM reviews, 77% reported the methods
that they used to combine the studies compared
with 88% of the CAM reviews (OG item seven).
The method was deemed appropriate by 79% of
the CM reviews and 88% of the CAM reviews (OG
item eight). The FE model was reported by 56% of
the CM and 48% of the CAM reviews. Statistical
heterogeneity was assessed by 80% of the CM and
88% of the CAM reviews, most commonly using a
chi-squared test. There was no difference in the
reporting of investigation for clinical heterogeneity
with 40% and 42% reporting that this was done,
most often with subgroup analyses (33–36%).
Publication bias was rarely assessed in both types

of reviews (15–16%), but the decision to do so was
more likely to be made a priori in the CAM reviews
(12% versus 5%). About 40% of the CAM reviews
discussed the impact of publication bias on the
results compared with 32% of the CM reviews.

Systematic review conclusions
Of the CAM reviews, 40% had a negative
conclusion compared with 20% of the CM reviews
(p = 0.07). The conclusions of the CM reviews
were more likely to be unclear (14% versus 4%).
According to the OG scale (item 9), 92% of the
conclusions of the CAM reviews were supported by
the data and/or analysis compared with only 77%
of the CM reviews.

Quality of reporting of RCTs
Quality assessment of RCTs
According to our selection criteria, a total of 42
systematic reviews were selected from the 48
language inclusive/LOE systematic reviews. We
excluded six systematic reviews that did not report
at least one binary outcome. The 42 systematic
reviews included 622 RCTs, although we could
only obtain information on allocation concealment
for 593 trials and quality assessment using the
Jadad scale could only be completed for 612 trials. 

Comparison of RCTs published in
English versus those published in an
LOE (Table 8, Figure 5)
Of the 612 trials with quality assessment using the
Jadad scale, 498 trials were published in English
and 114 trials in LOE. Of these 114 trials, 50
(44%) were published in German and 45 (40%) in
French (Table 8). The English trials were more
likely to report a valid method of randomisation
than the LOE trials (90% versus 79%, p = 0.003).
They were also more likely to account for
withdrawals and losses to follow-up (63% versus
44%, p < 0.001). However, they appeared to be
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TABLE 8 Language of publication other than English

Language CM CAM 
n (%) n (%) n (%)

Danish 3 (2.6) 1 (2.1) 2 (3)
Dutch 1 (0.9) 0 1 (1.5)
French 46 (40.4) 20 (42.6) 26 (38.8)
German 50 (43.9) 15 (31.9) 35 (52.2)
Italian 8 (7) 5 (10.6) 3 (4.5)
Japanese 1 (0.9) 1 (2.1) 0
Spanish 5 (4.4) 5 (10.6) 0

Total 114 (100) 47 67



less likely to report double blinding (62% versus
71%, p = 0.07). Overall, the quality of reporting of
EL trials appeared to be slightly better than that
of LOE trials (median quality score of 3 versus 2, 
p = 0.1) (Figure 6). Allocation concealment was
poorly reported in both the English and LOE
trials, with 84–85% being scored as inadequate or
unclear.

Comparison of RCTs for CM versus
CAM interventions (Table 9, Figure 6)
Of the 638 trials, 500 trials were for CM
interventions and 128 trials were for CAM
interventions. Quality assessment using the Jadad
scale was done on 484 CM trials and 128 CAM
trials. CM trials were more likely to report
adequate randomisation than the CAM trials (90%
compared to 81%, p = 0.001). They were also
more likely to adequately report losses to follow-up
and withdrawals (58% compared to 45%, p < 0.01).
However, the CAM trials were significantly more
likely to report double blinding than the CM trials
(90% versus 56%, p < 0.01). The total quality
score was higher for the CAM trials (median score
of 3 versus 2, p = 0.14, Figure 7). In addition,
adequate reporting of allocation concealment was
more frequent amongst the 112 CAM trials than
amongst the 496 CM trials (28% versus 13%, 

p < 0.001), although it was unclear in 67–81% of
the trials.

Effect of language of publication on
quality of reporting in CM versus CAM
trials (Table 10)
There was no effect of language of publication
(English versus LOE) on quality of reporting in
the 484 CM trials (Figure 7). Reporting of
randomisation, double-blind status, withdrawals
and losses to follow-up and allocation concealment
was similar between the CM trials published in
English and those published in LOE. In contrast,
amongst the 128 CAM trials, English trials were
more likely to report adequately losses to follow-up
and withdrawals than the LOE trials (57% versus
34%, p = 0.01). Overall, quality scores were also
higher in the EL CAM trials than the LOE CAM
trials (median score of 3 versus 2, p = 0.04) 
(Figure 7).

Summary
Our results indicate that the overall quality of
reporting of RCTs of CAM interventions is as
good as, or better than, that for CM interventions.
In contrast, the quality of EL reports of CAM
interventions was higher than that of the LOE
CAM reports, and also both the EL and LOE 
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TABLE 9 Effect of language of publication and type of therapy on quality of reporting of RCTs

Quality of report Language of publication p-Value Type of therapy p-Value

English LOE CM CAM 
(n = 498): n (%) (n = 114): n (%) (n = 484): n (%) (n = 128): n (%)

Randomisation 447 (90) 90 (79) 0.003 434 (90) 103 (81) 0.001
Double-blind 307 (62) 81 (71) 0.07 273 (56) 115 (90) <0.01
Withdrawal, lost to 314 (63) 50 (44) <0.001 306 (63) 58 (45) <0.01

follow-up
Quality score

Low (0–2) 248 (50) 63 (55) 0.30 252 (52) 59 (46) 0.20
High (3–5) 250 (50) 51 (45) 232 (48) 69 (54)
Median [IQR] 3 [2, 3] (0, 5) 2 [1.75, 3] (0, 5) 0.10 2 [2, 3] (0, 5) 3 [2, 4] (0, 5) 0.14

(min., max.)

(n = 490) (n = 103) (n = 481) (n = 112)

Allocation concealment
Adequate 75 (15) 16 (16) 0.59 60 (13) 31 (28) <0.001
Inadequate 32 (7) 4 (4) 30 (6) 6 (5)
Unclear 383 (78) 83 (80) 391 (79) 75 (67)
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CM reports. These results may mean that there
are implications to excluding LOE trials from
systematic reviews of CAM interventions. This
issue is explored below.

‘Language of publication’ bias and
location bias are related to the
type of intervention (CM or
CAM) (Tables 11 and 12, 
Figures 8a, 8b and 9)
Characteristics of identified language
inclusive/LOE systematic reviews
We identified 48 language inclusive/LOE
systematic reviews. Of these, 42 independent
systematic reviews from 41 separate publications
were included for further data analysis. The
remaining seven systematic reviews were excluded
because the primary outcome data were recorded
using continuous data. 

The 42 systematic reviews are presented in 
Table 11. The reviews were published in a variety
of paper-based peer-reviewed journals and the
CDSR between 1984 and 1999. These systematic
reviews included 662 RCTs (120 545 participants),
of which 133 were trials in LOE (17 810
participants). The trials investigated a broad
spectrum of CM interventions, such as
pneumococcal vaccination in adults, and CAM
interventions, including the effectiveness of 
St John’s wort. Likewise, the outcomes examined

varied from being objective (e.g. pregnancy), to
softer and more subjective outcomes such as
respondent’s perception of the severity of a
headache.

Excluding trials reported in LOE, compared with
their inclusion, did not provide biased results in
terms of estimates of the effectiveness of an
intervention (Table 12) (RE ROR = 1.11; 95% CI:
0.92 to 1.34) (Figure 8a).

The effect was more pronounced and statistically
significant when the analysis was repeated
separately for CAM interventions (Table 12). Here,
excluding trials reported in LOE, compared with
their inclusion, resulted in a 63% smaller
intervention effect to prevent an unwanted
outcome, on average (RE ROR = 1.63; 95%CI:
1.03 to 2.60) (Figure 8b). This movement indicates
that when reports of LOE are excluded from the
meta-analytical calculations, the treatment estimates
are smaller (i.e. less pronounced). However, when
the analysis was limited to CM interventions, no
such effect was observed (Table 12). Here, excluding
reports of LOE, compared with their inclusion,
did not bias the estimates of an intervention’s
effectiveness (RE ROR = 1.02; 95% CI: 0.83 to
1.26) (Figure 8c). 

Sensitivity analysis
When the data analysis was limited to CM
interventions, the results did not change whether
the systematic review included one or more than
one report of a trial in LOE (see Table 12). That is,
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TABLE 10 Effect of language of publication on quality of reporting of RCTs in CM and CAM RCTs

Quality of report CM p-Value CAM p-Value

English LOE English LOE 
(n = 437): n (%) (n = 47): n (%) (n = 61): n (%) (n = 67): n (%)

Randomisation 395 (90) 39 (83) 0.13 52 (85) 51 (76) 0.27
Double-blind 250 (57) 23 (50) 0.29 57 (93) 58 (87) 0.25
Withdrawal, lost to 279 (64) 27 (57) 0.43 35 (57) 23 (34) 0.01

follow-up
Quality score

Low (0–2) 233 (52) 28 (60) 0.23 24 (39) 35 (52) 0.16
High (3–5) 218 (48) 19 (40) 37 (61) 32 (48)
Median [IQR] 2 [2, 3] (0, 5) 2 [2, 3] (0, 5) 0.12 3 [2, 4] (1, 5) 2 [1, 3] (0, 5) 0.04

(min., max.)

(n = 447) (n = 49) (n = 56) (n = 56)

Allocation concealment
Adequate 58 (13) 2 (4) 0.07 17 (30) 14 (25) 0.82
Inadequate 29 (7) 1 (2) 3 (5) 3 (5)
Unclear 347 (80) 44 (94) 36 (64) 39 (70)
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TABLE 11 Citations and descriptive characteristics of language inclusive/LOE systematic reviewsa

Ref. in
ID App. 3 First author Title Journal Year Intervention Trials/patients Outcome

1 16 Hayashi K Famotindine in the treatment of duodenal ulcer Gastroenterol Int 1993 CM 6/831 Healing rate at 6 weeks

2 24 Malaguarnera M Interferon-alpha treatment in patients with chronic Clin Drug Invest 1995 CM 26/1490 Complete response
hepatitis C

3 29 Pittler MH Peppermint oil for irritable bowel syndrome Am J Gastroenterol 1998 CAM 5/239 Global improvement

4 6 Carroll D Transcutaneous electrical nerve stimulation in Br J Obstet Gynaecol 1997 CAM 4/475 Additional analgesic used
labour pain

5 41 Wilt TJ Saw Palmetto extracts for treatment of benign JAMA 1998 CAM 6/659 Improvement in symptoms 
prostatic hyperplasia self-rating

6 23 Linde K Are the clinical effects of homeopathy placebo effects? Lancet 1997 CAM 74/8778 Binary efficacy outcome
measures

7 39 White AR Acupuncture for smoking cessation Cochrane 1998 CAM 12/1947 Early abstinence

8 11 Douglas RM Vitamin C for the common cold Cochrane 1998 CM 18/8010 One or more respiratory
episodes

9 19 Hofmeyr GJ External cephalic version at term Cochrane 1996 CM 6/612 Non-cephalic birth

10 18 Hofmeyr GJ Cephalic version by postural management Cochrane 1996 CM 3/192 Non-cephalic birth

11 28 Pace F Meta-analysis of the effect of placebo on the outcome 
of medically treated reflux esophagitis Scand J Gastroenterol 1995 CM 22/1224 Healing at 4–6 weeks

12 31 Poynard T Meta-analysis of smooth muscle relaxants in the Aliment Pharmacol 1994 CM 24/1713 Muscle relaxant, global 
treatment of irritable bowel syndrome Ther improvement

13 13 Fine MJ Efficacy of pneumococcal vaccination in adults Arch Intern Med 1994 CM 6/16337 All causes mortality

14 15 Halpern S Postdural puncture headache and spinal needle design Anesthesiology 1994 CM 9/1720 Headache

15 21 Leizorovicz A Comparison of efficacy and safety of low molecular BMJ 1994 CM 16/2055 Mortality
weight heparins and unfractionated heparin in initial 
treatment of deep venous thrombosis

16 25 Marino P Chemotherapy vs supportive care in advance Chest 1994 CM 8/689 Mortality at 6 months
non-small-cell cancer

17 14 Glowacki LS Use of immune globulin to prevent symptomatic Clin Transplant 1994 CM 17/1016 Symptomatic 
cytomegalovirus disease in transplant recipients – a cytomegalovirus
meta-analysis disease

18 33 SDD Trialist Group Meta-analysis of RCTs of selective decontamination of BMJ 1993 CM 22/3836 Respiratory tract infection
the digestive tract

continued
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TABLE 11 Citations and descriptive characteristics of language inclusive/LOE systematic reviewsa (cont’d)

Ref. in
ID App. 3 First author Title Journal Year Intervention Trials/patients Outcome

19 40 Wilson AP A meta-analysis of the use of amoxycillin-clavulanic acid J Hosp Infect 1992 CM 20/4653 Wound infection
in surgical prophylaxis

20 7 Cohen HJ Comparison of two long-term chemotherapy Blood 1984 CM 18/3898 Mortality at 2 years
regimens, with or without agents to modify skeletal 
repair, in multiple myeloma

21 37 Vandekerckhove P Androgens versus placebo or no treatment for Cochrane 1999 CM 8/908 Pregnancy
idiopathic oligo/asthenospermia

22 8 Covey LS A meta-analysis of double-blind placebo-controlled Br J Addict 1991 CM 9/813 Smoking cessation
trials of clonidine for smoking cessation

23 22 Linde K St John’s wort for depression BMJ 1996 CAM 13/828 Responder (placebo
controlled trials)

24 22 Linde K St John’s wort for depression BMJ 1996 CAM 3/317 Responder (active
controlled trials)

25 26 Meijer WS Meta-analysis of RCTs of antibiotics prophylaxis in biliary Br J Surg 1990 CM 8/1444 Wound infection
tract surgery

26 38 Vandekerckhove P The medical treatment of idiopathic Cochrane 1997 CM 3/102 Pregnancy
oligo/asthenospermia: bromocriptine versus placebo or 
no treatment

27 1 a’Rogvi-Hansen B Glycerol treatment for acute ischaemic stroke Cochrane 1996 CM 6/654 Case fatality

28 30 Pouleur H Effects of dipyridamole in combination with J Thorac Cardiovasc 1995 CM 6/1151 Mortality
anticoagulant therapy on survival and thromboembolic Surg
events in patients with prosthetic heart valves

29 32 Poynard T Meta-analysis of hydroxyethylrutosides in the treatment Vasa 1994 CM 10/1826 Pain
of chronic venous insufficiency

30 4 Bressa GM S-Adenosyl-1-methionine (SAMe) as antidepressant Acta Neurol Scand 1994 CAM 12/391 Partial to full response

31 17 Heyland DK Selective decontamination of the digestive tract Chest 1994 CM 24/3405 Mortality

32 35 Silagy C The effectiveness of nicotine replacement therapies in Online J Curr Lin Trials 1994 CM 48/16921 Smoking cessation
smoking cessation

33 5 Brown KH Use of nonhuman milks in the dietary management of Pediatrics 1994 CM 14/935 Treatment failure
young children with acute diarrhea

34 20 Leizorovicz A Low molecular weight heparin in prevention of BMJ 1992 CM 45/12777 Deep venous thrombosis
perioperative thrombosis
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TABLE 11 Citations and descriptive characteristics of language inclusive/LOE systematic reviewsa (cont’d)

Ref. in
ID App. 3 First author Title Journal Year Intervention Trials/patients Outcome

35 2 Blondel B Home visits for pregnancy complications and Br J Obstet Gynaecol 1992 CM 3/1407 Hospital admission
management of antenatal care

36 36 Van Ruiswyk J Efficacy of prophylactic sclerotherapy for prevention Gastroenterology 1992 CM 15/1386 13-month mortality
of a first variceal hemorrhage

37 3 Boissel JP Is it possible to reduce the risk of cardiovascular events Thromb Haemost 1989 CM 4/618 Thrombotic cardiovascular 
in subjects suffering from intermittent claudication of events
the lower limbs

38 10 Daya S Long vs short gonadotropin releasing hormone agonist Cochrane 1998 CM 8/988 Clinical pregnancy
protocols for pituitary desensitisation in assisted 
reproductive cycles

39 34 Sikorski J Support for breastfeeding mothers Cochrane 1998 CM 11/2934 Stop breastfeeding

40 27 Montgomery SA Comparison of compliance between serotonin reuptake Int Clin 1995 CM 67/6850 Side-effects
inhibitors and tricyclic antidepressants Psychopharmacol

41 9 Crawford F Tropical treatments for fungal infections of the skin and Cochrane 1999 CM 5/617 Cure
nails of the foot

42 12 Figueredo E Prophylactic ondansetron for postoperative emesis Acta Anaesthesiol 1999 CM 18/3099 Emesis
Scand

a See Appendix 3.
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TABLE 12 The effect of language of publication of RCTs on the estimates of intervention effectiveness

Type of analysis No. of meta-analyses/ Language effect (trials published in English Estimated heterogeneity 
no. of RCTs compared with trials published in LOE): between trials

ROR (95% CI)

Language restricted meta-analyses compared with language 42/662 1.09 (0.99 to 1.21) 2.76 (�2 = 1706, 619 df)
inclusive/LOE meta-analyses (overall) FE 1.07 (0.96 to 1.18)

RE 1.11 (0.92 to 1.34) 88.32 (�2 41 df), p < 0.0001
Language restricted meta-analyses compared with language 34/533 1.01 (0.90 to 1.15) 2.44 (�2 =1217, 498 df)
inclusive/LOE meta-analyses (CM) FE 0.99 (0.88 to 1.12)

RE 1.02 (0.83 to 1.26) 66.97 (�2 33 df), p = 0.0004
Limited to meta-analyses with no. of LOE > 1 17/356 0.98 (0.84 to 1.14) 2.20 (�2 = 745, 338 df)

FE 0.98 (0.84 to 1.14)
RE 1.01 (0.77 to 1.32) 37.76 (�2 16 df), p = 0.002

Limited to meta-analyses with no. of LOE = 1 17/177 1.07 (0.88 to 1.31) 2.96 (�2 = 471, 159 df)
FE 1.01 (0.83 to 1.23)
RE 1.06 (0.73 to 1.54) 29.14 (�2 16 df), p = 0.02

Language restricted meta-analyses compared with language 8/129 1.37 (1.16 to 1.61) 4.04 (�2 = 485, 120 df)
inclusive/LOE meta-analyses (CAM) FE 1.26 (1.05 to 1.52)

RE 1.63 (1.03 to 2.60) 16.74 (�2 7 df), p = 0.02
Limited to meta-analyses with no. of LOE > 1 5/115 1.25 (1.03 to 1.51) 3.81 (�2 = 415, 109 df)

FE 1.22 (1.01 to 1.47)
RE 1.34 (0.85 to 2.12) 9.19 (�2 4 df), p = 0.06

Limited to meta-analyses with no. of LOE = 1 3/14 2.67 (1.21 to 5.86) 6.60 (�2 = 66, 10 df)
FE 2.52 (1.12 to 5.66)
RE 3.01 (0.84 to 10.85) 4.62 (�2 2 df), p = 0.10
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FIGURE 8 (a) Impact of LOE at the RCT level: RORs with 95% CIs for LOE versus EL for each of 42 systematic reviews, together with
pooled estimates from three different approaches (shown as diamonds). (b) Impact of LOE at the RCT level: RORs with 95% CIs for
LOE versus EL for each of eight complementary and alternative medicine systematic reviews, together with pooled estimates from three
different approaches (shown as diamonds). 
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excluding reports of trials in LOE did not
exaggerate the estimates of the intervention’s
effectiveness. However, excluding even a single
report of an RCT published in an LOE from a
systematic review examining a CAM intervention
results in a significant exaggeration of the
estimates of its effectiveness. 

For example, White and colleagues52 conducted a
systematic review to evaluate the effectiveness of
acupuncture, compared with sham acupuncture, for
those wanting to quit smoking. These authors

included 12 RCTs in their quantitative data
synthesis, of which five were published in LOE.
Acupuncture was 21% (OR = 0.79; 95% CI: 0.55
to 1.11) more effective (although not statistically
significant) in producing early abstinence, compared
with sham acupuncture (Figure 12, number 7).
Restricting the data synthesis to EL reports resulted
in a 7% (OR = 0.93; 95% CI: 0.58 to 1.49)
acupuncture effect. In contrast, when the analysis
was limited to reports in LOE, the acupuncture
effect was substantially more pronounced at 31%
(OR = 0.69; 95% CI: 0.39 to 1.21).
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Similarly, Linde and colleagues51 reported that
homeopathy was 60% (OR = 0.40; 95% CI: 0.32
to 0.50) more effective than placebo. When we re-
synthesised the data, limiting them to EL reports,
the estimate of the homeopathy’s effectiveness was
similar at 53% (OR = 0.47; 95% CI: 0.30 to 0.68).
The corresponding ROR between EL only and
language inclusive meta-analyses was 1.18 
(Figure 9; 0.47/0.40). We restricted our replication
of Linde and colleagues’ review to RCTs reporting
binary outcomes.

a’Rogvi-Hansen and Boysen53 assessed the
effectiveness of glycerol treatment compared with
a control for patients in the acute period following
a stroke. In a systematic review of six RCTs,
including one LOE report, these authors reported
that glycerol provided a strong mortality
protective effect of 41% at 14 days post-stroke (OR
= 0.59; 95% CI: 0.36 to 0.98). The corresponding
protective effect after excluding the LOE report
was 49% (OR 0.51; 95% CI: 0.30 to 0.85).

Summary
These results provide new evidence concerning
what effects language of publication restrictions
can have on the results of systematic reviews.
These analyses suggest that language of
publication restrictions, in the quantitative data
synthesis of a systematic review, depend, in part,
on the type of intervention under investigation.
Specifically, the present analyses suggest that
limiting a CAM systematic review to EL reports
will produce smaller (less beneficial) treatment
effects on average. These analyses suggest that
individual trial results in LOE are important and
need to be included, along with EL ones, in any
CAM systematic review.

In contrast, the present results suggest that
limiting the language of publication of trial
reports to English does not appear to result in any
measurable effect on the estimates of an
intervention’s effectiveness, when the intervention
under investigation is CM. These results are very
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FIGURE 9 Effect of language restrictions on the estimates of intervention effect. An ROR >1 estimated from EL trials and all trials
indicates that language restricted systematic reviews report smaller intervention effect estimates. Estimates are plotted proportionally
to the number of trials in each systematic review with CM (filled circle) and CAM (open circle). For example, a systematic review of
homeopathy interventions including both EL and LOE trials reported a protective OR of 0.4. Restricting the data synthesis to EL trials
only, the corresponding OR was 0.47 and the ROR between language restricted and language inclusive/LOE systematic review was 1.18. 



similar to those reported by Moher and
colleagues,30 although the present results are
based on a dataset approximately three times the
size as that used in the earlier publication. The
present results, and those previously reported by
Moher and colleagues, remain unchanged whether
one or more LOE report is included in the
systematic review. Despite the low LOE prevalence,
we observed a substantial language of publication
bias effect for CAM reports.

The present results suggest both language of
publication bias and possible location bias. As
such, it is probable that the results are influenced
by broader selective publication biases. Publication
bias is an important selective publication bias that
may be contributing to the observed results
reported in this chapter. We set out to explore the

impact of publication bias on these results and we
report our findings below.

The impact of language
restriction on between-study
heterogeneity and publication
bias
Language restriction and statistical
heterogeneity
Figure 10 displays the degree of statistical
heterogeneity of language restricted versus
language inclusive/LOE systematic reviews. Of the
42 systematic reviews we studied, language of
publication reduced a high degree of statistical
heterogeneity (i.e. the I2 statistic above 0.30) to no
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FIGURE 10 Heterogeneity (i.e. as measured by the I2 statistic47) in language inclusive/LOE systematic reviews versus language
restricted systematic reviews. Circles denote systematic reviews of CM and triangles systematic reviews in CAM. Values above 0.56 call
for considerable caution in interpreting the intervention effect estimates from the systematic reviews whereas values below 0.30 might
cause little concern. 
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TABLE 13 Language restriction, statistical heterogeneity and estimates of intervention effecta

MA n/pat CAM? Q P-Homo OR Low High I2 H n/pat Q P-Homo OR Low High I2 H

1 6/831 0 1.05 0.96 0.72 0.42 1.22 0.00 0.46 4/571 0.40 0.94 0.79 0.43 1.48 0.00 0.36
2 26/1490 0 38.23 0.04 0.15 0.08 0.25 0.35 1.24 19/1046 12.23 0.84 0.15 0.09 0.26 0.00 0.82
3 5/239 1 27.19 0.00 0.17 0.03 0.87 0.85 2.61 4/197 26.04 0.00 0.17 0.02 1.32 0.89 2.95
4 4/475 1 7.84 0.05 0.44 0.14 1.34 0.62 1.62 2/430 0.01 0.91 0.85 0.49 1.49 0.00 0.11
5 6/659 1 31.29 0.00 0.19 0.07 0.50 0.84 2.50 5/619 22.54 0.00 0.26 0.10 0.66 0.82 2.37
6 74/8778 1 226.00 0.00 0.40 0.32 0.50 0.68 1.76 30/3909 94.97 0.00 0.47 0.33 0.68 0.70 1.81
7 12/1947 1 22.56 0.02 0.79 0.55 1.12 0.51 1.43 7/480 0.97 0.99 0.92 0.58 1.49 0.00 0.40
8 18/8010 0 15.53 0.56 0.92 0.83 1.03 0.00 0.96 17/7948 15.48 0.49 0.92 0.83 1.03 0.00 0.98
9 6/612 0 24.55 0.00 0.13 0.05 0.34 0.80 2.22 5/560 17.85 0.00 0.10 0.04 0.26 0.78 2.11

10 3/192 0 1.60 0.45 0.73 0.39 1.38 0.00 0.89 2/131 0.96 0.33 0.89 0.41 1.95 0.00 0.98
11 22/1224 0 38.56 0.01 2.83 1.88 4.26 0.46 1.35 20/1141 37.37 0.01 2.72 1.75 4.22 0.49 1.40
12 24/1713 0 85.88 0.00 3.35 2.12 5.31 0.73 1.93 18/1100 74.91 0.00 3.56 1.92 6.69 0.77 2.10
13 6/16337 0 10.84 0.06 0.99 0.79 1.25 0.54 1.47 5/14651 10.84 0.03 0.97 0.67 1.39 0.63 1.65
14 9/1720 0 10.37 0.24 0.46 0.25 0.86 0.23 1.14 8/1664 10.36 0.17 0.45 0.22 0.93 0.32 1.22
15 16/2055 0 7.58 0.94 0.70 0.45 1.09 0.00 0.71 14/1921 7.36 0.88 0.71 0.45 1.12 0.00 0.75
16 8/689 0 27.21 0.00 0.43 0.21 0.86 0.74 1.97 7/643 19.49 0.00 0.53 0.28 1.03 0.69 1.80
17 17/1016 0 24.86 0.07 0.63 0.42 0.94 0.36 1.25 15/901 23.70 0.05 0.63 0.40 0.99 0.41 1.30
18 22/3836 0 60.12 0.00 0.28 0.20 0.40 0.65 1.69 21/3739 58.80 0.00 0.28 0.20 0.41 0.66 1.71
19 20/4653 0 28.16 0.08 0.75 0.55 1.02 0.33 1.22 19/4563 28.10 0.06 0.74 0.53 1.03 0.36 1.25
20 18/3898 0 149.32 0.00 0.67 0.44 1.02 0.89 2.96 17/3859 148.87 0.00 0.68 0.44 1.06 0.89 3.05
21 8/908 0 5.02 0.66 1.09 0.74 1.62 0.00 0.85 7/699 4.73 0.58 1.05 0.70 1.58 0.00 0.89
22 9/813 0 10.23 0.25 2.44 1.67 3.60 0.22 1.13 8/714 9.57 0.21 2.64 1.70 4.06 0.27 1.17
23 13/828 1 35.86 0.00 0.18 0.09 0.34 0.67 1.73 3/217 3.46 0.18 0.19 0.08 0.42 0.42 1.31
24 3/317 1 1.05 0.59 0.79 0.50 1.26 0.00 0.73 2/237 0.63 0.43 0.85 0.51 1.43 0.00 0.79
25 8/1444 0 5.92 0.55 0.78 0.45 1.35 0.00 0.92 7/1384 5.90 0.44 0.77 0.44 1.35 0.00 0.99
26 3/102 0 0.24 0.89 0.79 0.19 3.19 0.00 0.34 2/52 0.14 0.71 0.64 0.09 4.39 0.00 0.37
27 6/454 0 5.36 0.37 0.59 0.36 0.98 0.07 1.04 5/398 3.63 0.46 0.51 0.30 0.84 0.00 0.95
28 6/1151 0 9.35 0.10 0.53 0.28 1.03 0.47 1.37 3/429 3.22 0.20 0.62 0.25 1.54 0.38 1.27
29 10/1826 0 31.96 0.00 0.59 0.36 0.98 0.72 1.88 8/1734 30.76 0.00 0.63 0.37 1.06 0.77 2.10
30 12/391 1 27.20 0.00 0.25 0.10 0.67 0.60 1.57 9/311 22.04 0.01 0.29 0.09 0.93 0.64 1.66
31 24/3405 0 19.49 0.67 0.84 0.70 0.98 0.00 0.92 23/3287 19.23 0.63 0.83 0.70 0.97 0.00 0.93
32 48/16921 0 105.95 0.00 0.52 0.44 0.61 0.56 1.50 44/16356 100.16 0.00 0.53 0.45 0.63 0.57 1.53
33 14/935 0 8.11 0.84 1.48 0.99 2.20 0.00 0.79 12/790 7.16 0.79 1.57 1.03 2.36 0.00 0.81
34 45/12777 0 77.38 0.00 0.67 0.55 0.82 0.43 1.33 40/11593 72.09 0.00 0.65 0.52 0.80 0.46 1.36
35 3/1407 0 3.48 0.18 0.97 0.69 1.38 0.43 1.32 1/152
36 15/1386 0 28.55 0.01 0.65 0.44 0.96 0.51 1.43 13/1246 27.84 0.01 0.66 0.42 1.03 0.57 1.52
37 4/618 0 1.03 0.80 0.33 0.15 0.70 0.00 0.58 3/504 0.11 0.95 0.25 0.09 0.64 0.00 0.24
38 8/988 0 8.70 0.28 0.64 0.44 0.95 0.20 1.11 6/776 2.42 0.79 0.68 0.46 0.99 0.00 0.70
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TABLE 13 Language restriction, statistical heterogeneity and estimates of intervention effecta (cont’d)

MA n/pat CAM? Q P-Homo OR Low High I2 H n/pat Q P-Homo OR Low High I2 H

39 11/2934 0 18.75 0.04 0.73 0.58 0.92 0.47 1.37 9/1902 16.42 0.04 0.68 0.51 0.92 0.51 1.43
40 67/6850 0 78.20 0.15 0.67 0.57 0.79 0.16 1.09 65/6353 74.60 0.17 0.65 0.55 0.77 0.14 1.08
41 5/617 0 14.80 0.01 0.18 0.09 0.40 0.73 1.92 4/564 6.83 0.08 0.23 0.13 0.40 0.56 1.51
42 18/3099 0 22.42 0.17 0.39 0.32 0.48 0.24 1.15 16/2964 18.31 0.25 0.39 0.32 0.47 0.18 1.10

a The Q-statistic, test for heterogeneity (p-value), the intervention effect estimate (i.e. odds ratio and 95% CI, log-scale) were derived from the DerSimonian–Laird random effects
model.43 The I2 and H statistics measure the degree of statistical heterogeneity according to Higgins and Thompson.47 The section on the left displays statistics for language
inclusive/LOE systematic review and the section on the right displays corresponding statistics for language restricted systematic reviews.

MA, Language inclusive/LOE systematic review number, which corresponds to the ID number and its related citation in Table 11 and Appendix 3; n/pat, number of RCTs/number of
participants; CAM?, complementary and alternative medicine topic (0 = no, 1 = yes); Q, Cochran’s q test, P-homo, probability of homogeneity; OR, odds ratio, Low, lower end 
of the 95% confidence interval; High, higher end of 95% confidence interval; I2, proportion of between-trial variation in the estimates of an intervention effect; H, statistical
heterogeneity across RCTs.



heterogeneity in one CM and two CAM systematic
reviews (#2, 4, and 7). In all three instances, the
restriction eliminated a relatively large number of
LOE trials. Otherwise, we did not observe any
noticeable trend in the correlation between
language of publication restrictions and statistical
heterogeneity. Details of statistical heterogeneity
and language of publication restriction are
provided in Table 13. 

For example, a systematic review evaluating the
effect of acupuncture for smoking cessation
included seven EL trials (n = 480) and five trials
published in LOE (n = 1467).52 When all 12 trials
were included, the degree of statistical
heterogeneity was of borderline cause for concern
(I2 = 0.51) regarding the impact of the between-
trial variation on the pooled estimate of
acupuncture effect. When the analysis was limited
to EL trial reports only, no significant statistical
heterogeneity was observed (I2 = 0). The effect of

acupuncture on smoking cessation, however, was
consistent despite language of publication
restriction. Both language restricted and language
inclusive/LOE systematic reviews reported non-
significant effects on failure to quit smoking with
acupuncture (OR = 0.92; 95% CI: 0.58 to 1.49
and OR = 0.79; 95% CI: 0.55 to 1.22, respectively).

Language restriction and publication
bias
A total of 31 language restricted systematic reviews
had five or more trials. The median Z-score
testing for funnel plot asymmetry from language
inclusive/LOE systematic reviews was –0.50 [IQR
(interquartile range): –1.87 to 0.93], the negative
value indicating a large degree of asymmetry. The
corresponding median from language restricted
systematic reviews was –0.22 (IQR: –1.84 to 0.65).
The slight decrease in the median Z-score for
funnel plot asymmetry could be inspected using
Figure 11. We did not observe any significant
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FIGURE 11 Effect of language restriction on funnel plot asymmetry – a marker for publication bias. The Z-scores for zero bias
coefficient from the regression approach to funnel plot46 from language inclusive/LOE systematic reviews are plotted against their
corresponding values from language restricted systematic reviews. A negative Z-score that corresponds to a large protective effect is
more likely to be reported in small trials. Estimates from systematic reviews with five or more EL trials are displayed proportionally to
the number of trials in each systematic review with CM (filled circle) and CAM (open circle). Dotted lines denote equality, and
significance level of 0.1 (i.e. –1.64 and 1.64). The median of the Z-scores was –0.50 [interquartile range (–1.87, 0.93), range
(–11.23, 2.29)] for language inclusive/LOE systematic reviews and –0.22 [interquartile range (–1.84, 0.65), range (–4.17, 2.16)] for
language restricted systematic reviews. 
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TABLE 14 Language restriction and publication biasa

Restricted Inclusive/LOE

ME PM ME PM

ID Rx n/pats p-value Z-score p-value Z-score n/pats p-value Z-score p-value Z-score Rater I Rater II

2 CM 19/1046 0 –4.17 0 –6.14 26/1490 0 –11.23 0 –11.15 Y Y
5 CAM 5/619 0.15 –1.92 0.05 –3.21 6/659 0.06 –2.60 0.01 –4.35 Y
6 CAM 30/3909 0.04 –2.16 0 –3.51 74/8778 0 –4.40 0 –7.50 Y
7 CAM 7/480 0.66 0.47 0.48 –0.77 12/1947 0.14 –1.63 0.06 –2.15 Y
8 CM 17/7948 0.71 –0.38 0.26 –1.19 18/8010 0.69 –0.41 0.22 –1.28 Y
9 CM 5/560 0.66 –0.48 0.20 –1.66 6/612 0.92 –0.11 0.22 –1.45

11 CM 20/1141 0.44 0.80 0.01 2.91 22/1224 0.31 1.05 0 3.34
12 CM 18/1100 0.56 0.60 0.04 2.24 24/1713 0.03 2.29 0 4.51
13 CM 5/14651 0.81 –0.26 0.13 2.04 6/16337 0.80 –0.27 0.18 1.60
14 CM 8/1664 1.00 0.01 0.16 –1.66 9/1720 0.97 –0.04 0.12 –1.80
15 CM 14/1909 0.23 1.28 0.41 0.88 16/2045 0.23 1.26 0.45 0.81
16 CM 7/643 0.86 –0.18 0.43 –0.87 8/689 0.58 –0.58 0.17 –1.55 Y
17 CM 15/901 0.84 0.21 0.29 –1.10 17/1016 0.82 0.24 0.31 –1.06
18 CM 21/3739 0 –3.96 0 –8.23 22/3836 0 –4.28 0 –8.46 Y Y
19 CM 19/4563 0.05 –2.10 0.03 –2.36 20/4653 0.04 –2.19 0.03 –2.42
20 CM 17/3859 0.92 –0.11 0.92 –0.10 18/3898 0.90 –0.13 0.86 –0.18
21 CM 7/699 0.95 –0.07 0.96 –0.05 8/908 0.85 0.20 0.97 0.04
22 CM 8/714 0.14 1.73 0 4.54 9/813 0.12 1.80 0 4.31
25 CM 7/1384 0.41 –0.90 0.36 1.04 8/1444 0.41 –0.89 0.36 1.04
27 CM 5/398 0.32 1.20 0.24 1.48 6/454 0.13 1.88 0.07 2.40 Y
29 CM 8/1734 0.17 1.56 0.73 –0.36 10/1826 0.14 1.65 0.61 –0.54
30 CAM 9/311 0.28 –1.17 0.52 –0.68 12/391 0.27 –1.17 0.38 –0.92
31 CM 23/3287 0.02 –2.66 0.01 –2.87 24/3405 0.02 –2.61 0.01 –2.74
32 CM 44/16356 0.08 –1.82 0 –6.02 48/16921 0.04 –2.09 0 –6.76
33 CM 12/790 0.06 2.16 0.06 2.17 14/935 0.13 1.61 0.08 1.97
34 CM 40/11593 0.07 –1.88 0.07 1.85 45/12777 0.08 –1.80 0.09 –1.73
36 CM 13/1246 0.01 –3.43 0.01 –3.46 15/1386 0 –3.67 0 –3.94 Y Y
38 CM 6/776 0.68 –0.44 0.33 –1.11 8/988 0.53 –0.66 0.38 –0.95
39 CM 9/1902 0.84 0.21 0.27 –1.21 11/2934 0.24 –1.26 0.07 –2.08
40 CM 65/6353 0.43 0.80 0 –3.04 67/6850 0.37 0.90 0 –3.01
42 CM 16/2964 0.48 –0.72 0 –5.56 18/3099 0.53 –0.64 0 –5.57

a All estimates of treatment effect were derived using the DerSimonian–Laird random effects model.43 The p-value was derived from a t-test for zero intercept of the regression line.
The Z-score was the ratio between the estimate coefficient of the regression line and its standard error. A negative Z-score indicates small trials with large estimate of intervention
effect. The ID refers to the systematic review number (see Table 11 and Appendix 3).

Rx, type of intervention; n/pats, number of RCTs/no of participants; ME, test for funnel plot asymmetry using the method by Egger and colleagues44; PM, test for funnel plot
asymmetry using the method by Macaskill and colleagues45; Rater 1 and Rater II, visual inspection of funnel plot asymmetry by two assessors. 
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increase in funnel plot asymmetry associated with
language inclusive/LOE systematic reviews
compared with language restricted reviews (Figure
11). In the quadrant of Figure 11 in which funnel
plot asymmetry is likely to be related to publication
bias (i.e. with a Z-score <0), restricting the
systematic reviews to reports of EL trials might
reduce funnel plot asymmetry in about three
systematic reviews. Table 14 displays the results of
two regression approaches for detecting funnel plot
asymmetry for both language inclusive/LOE and
restricted systematic reviews. Table 14 also displays
the results from the visual inspection for asymmetry
of individual funnel plots illustrated in Figure 12.

Nine (of 31) systematic reviews were with funnel
plot asymmetry as assessed by one or both
assessors. The visual inspection was completed 
for language inclusive/LOE systematic reviews
(Figure 12). There were three systematic reviews in
which both assessors agreed (numbers 2, 18 and
36; Figure 12 and Table 14). The agreement
between the two visual inspections was mild, with a
kappa of 0.38 (95% CI: –0.01 to 0.78).

Significant funnel plot asymmetry was detected in
18 (of 31) language inclusive/LOE systematic
reviews. The corresponding number of language
restricted systematic reviews was 15 (of 31).
Language inclusive/LOE systematic reviews were
not associated with an increase in funnel plot
asymmetry (i.e. McNemar test, p = 0.25). Three
language inclusive/LOE systematic reviews (one
CAM and two CM) were with significant funnel
plot asymmetry. The test for heterogeneity became
non-significant when the three systematic reviews
were language restricted (i.e. plots numbered 7, 27
and 39 in Figure 12; Table 14). The first systematic
review (i.e. plot number 7 in Figure 12) compared
the effect of acupuncture with sham acupuncture.
Its findings were mentioned previously. We discuss
the other two systematic reviews below. 

Assessing the effect of glycerol treatment
compared with a control group in the acute period
after stroke,53 a language inclusive/LOE systematic
review of six studies reported a 41% protective
effect (14 days post-stroke mortality OR 0.59; 95%
CI: 0.36 to 0.98; number 27, Figure 12). The
language-restricted systematic review reported an
intervention effect of 49% (OR 0.51; 95% CI: 0.30
to 0.85).

A systematic review evaluating the effects of
support for breastfeeding mothers included nine
EL trials and two reports of trials published in
LOE (number 39, Figure 12).55 The language
inclusive/LOE systematic review reported a 27%
favourable effect for support services (OR for early
stopping of breastfeeding 0.73; 95% CI: 0.58 to
0.92). The language-restricted systematic review
reported a corresponding effect of 32% (OR 0.68;
95% CI: 0.51 to 0.92).

Given the total number of trials included in the
language inclusive/LOE systematic reviews, the
number of LOE trials was relatively large for
systematic reviews of CAM interventions. It was,
however, relatively small for systematic reviews of
CM interventions (Table 13). For example, a
systematic review evaluating the effect of St John’s
wort for depression included 10 German and
three EL RCTs.56 There was substantial funnel plot
asymmetry in the systematic review (p = 0.01);
this was also the case when the data was restricted
to German trials (p = 0.02). The proportion of
non-response to St John’s Wort treatment 
seemed to be reduced substantially according to
both the 10 German trials (OR 0.17; 95% CI: 0.07
to 0.40) and the three EL (OR 0.19; 95% 
CI: 0.08 to 0.42).

Summary
In this study, the association between language of
publication restriction and statistical heterogeneity
should be considered separately for systematic
reviews of CM and CAM interventions. The
inclusion of LOE trials in the 34 CM systematic
reviews resulted in an absolute increase of 2.4% in
the percentage of between-trial variation
expressed as a portion of the total between- and
within-trial variation. This increase did not
produce any meaningful impact in the estimates of
intervention effect across the 34 CM systematic
review.

Issues related to clinical heterogeneity become the
main considerations for the inclusion of LOE trials
in CAM systematic reviews. Often, such inclusion
increases the number of included trials
substantially (median 37%, range 17–77%). As
such, careful evaluation of potential variation in
patient population, intervention and outcome
ascertainment among LOE and EL trials is
required.
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FIGURE 12 Funnel plots of the 42 language inclusive/LOE systematic reviews. Treatment effect estimates are plotted proportionately to
quality using a circle symbol (EL trial), square (LOE trial), * (EL trial with unavailable quality assessment) and + (LOE trial with
unavailable quality assessment). The systematic review number (MA #) corresponds to ID number and its related citation in Tables 11 and
13. A negative logarithm OR indicates a protective intervention (i.e. preventing an undesirable outcome, relative to control). 



Health Technology Assessment 2003; Vol. 7: No. 41

45

© Queen’s Printer and Controller of HMSO 2003. All rights reserved.

–4 –3 –2 –1 0 1

1.0

1.5

2.0

2.5

3.0

Log OR

MA # 9 – CM
1/

SE
(L

og
 O

R)

–1.0 –0.5 0.0 0.5

1.4

1.6

1.8

2.0

Log OR

MA # 10 – CM

1/
SE

(L
og

 O
R)

–2 0 2 4
0.5

1.0

1.5

2.0

2.5

3.0

Log OR

MA # 11 – CM

1/
SE

(L
og

 O
R)

–2 0 2 4

1

2

3

4

Log OR

MA # 12 – CM

1/
SE

(L
og

 O
R)

–0.6 –0.2 0.0 0.2 0.4 0.6

2

4

6

8

Log OR

MA # 13 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0 1

0.5

1.0

1.5

2.0

Log OR

MA # 14 – CM

1/
SE

(L
og

 O
R)

–2.0 –1.5 –1.0 –0.5 0.0 0.5

0.5

1.0

1.5

2.0

2.5

Log OR

MA # 15 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0 1 2
0.5

1.5

2.5

Log OR

MA # 16 – CM

1/
SE

(L
og

 O
R)

FIGURE 12 (continued)



Results

46

–3 –2 –1 0 1

1.0

1.5

2.0

2.5

Log OR

MA # 17 – CM
1/

SE
(L

og
 O

R)

–4 –2 0 2

1.0

2.0

3.0

Log OR

MA # 18 – CM

1/
SE

(L
og

 O
R)

–2 –1 0 1 2

1

2

3

4

Log OR

MA # 19 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0 1 2

2

3

4

5

Log OR

MA # 20 – CM

1/
SE

(L
og

 O
R)

–1.0 –0.5 0.0 0.5 1.0

0.5

1.5

2.5

3.5

Log OR

MA # 21 – CM

1/
SE

(L
og

 O
R)

–1.0 0.0 1.0 2.0

1.0

2.0

Log OR

MA # 22 – CM

1/
SE

(L
og

 O
R)

–4 –2 0 2 4

0.5

1.5

2.5

Log OR

MA # 23 – CM

1/
SE

(L
og

 O
R)

–0.8 –0.6 –0.4 –0.2 0.0

2.0

2.4

2.8

Log OR

MA # 24 – CM

1/
SE

(L
og

 O
R)

FIGURE 12 (continued)



Health Technology Assessment 2003; Vol. 7: No. 41

47

© Queen’s Printer and Controller of HMSO 2003. All rights reserved.

–1.0 0.0 1.0 2.0

0.5

1.0

1.5

2.0

Log OR

MA # 25 – CM
1/

SE
(L

og
 O

R)

–0.5 0.0 0.5

0.65

0.80

0.95

Log OR

MA # 26 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0 1

1.0

2.0

Log OR

MA # 27 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0
1.2

1.8

2.4

Log OR

MA # 28 – CM

1/
SE

(L
og

 O
R)

–2.5 –1.5 –0.5 0.5

1

2

3

4

5

Log OR

MA # 29 – CAM

1/
SE

(L
og

 O
R)

–4 –2 0 2 4

0.6

1.0

1.4

Log OR

MA # 30 – CAM

1/
SE

(L
og

 O
R)

–1.0 0.0 0.5 1.0 1.5

1

2

3

4

5

Log OR

MA # 31 – CM

1/
SE

(L
og

 O
R)

–3 –2 –1 0 1 2

1
2
3
4
5
6
7

Log OR

MA # 32 – CM

1/
SE

(L
og

 O
R)

–2 –1 0 1 2

0.5

1.5

Log OR

MA # 33 – CM

1/
SE

(L
og

 O
R)

–2 –1 0 1 2

1

2

3

4

5

Log OR

MA # 34 – CM

1/
SE

(L
og

 O
R)

FIGURE 12 (continued)



Results

48

–2.5 –2.5 –2.5 –2.5

3

4

5

6

Log OR

MA # 35 – CM
1/

SE
(L

og
 O

R)

–2 –1 0 1 2 3 4

1.0

2.0

3.0

Log OR

MA # 36 – CM

1/
SE

(L
og

 O
R)

–1.5 –1.0 –0.5 0.0 0.5

0.8

1.2

Log OR

MA # 37 – CM

1/
SE

(L
og

 O
R)

–1.5 –0.5 0.0 0.5

1.5

2.0

2.5

Log OR

MA # 38 – CM

1/
SE

(L
og

 O
R)

–2 –1 0 1

2

3

4

5

6

7

Log OR

MA # 39 – CM

1/
SE

(L
og

 O
R)

–4 –2 0 2

1

2

3

4

5

Log OR

MA # 40 – CM

1/
SE

(L
og

 O
R)

–6 –4 –2 0 2

1.0

2.0

3.0

Log OR

MA # 41 – CM

1/
SE

(L
og

 O
R)

–2.0 –1.0 0.0 0.5

1.5

2.5

3.5

4.5

Log OR

MA # 42 – CM

1/
SE

(L
og

 O
R)

FIGURE 12 (continued)



Examining our sample of 130 recently
published systematic reviews revealed some

noteworthy points regarding language
inclusive/LOE reviews. These reviews included a
larger number of RCTs and participants compared
with either the language restricted or the language
inclusive/EL systematic reviews. In an average
language inclusive/LOE systematic review included
in our sample, 14% of the reports were in LOE.

To investigate the effects of excluding reports of
RCTs in LOE, we identified systematic reviews that
included LOE in the quantitative data, and then
repeated the systematic review in two ways: first,
we simply replicated the data synthesis, and
second, we repeated the data synthesis for each
language inclusive/LOE systematic review by a
pooled OR being computed separately for LOE
and EL trials. The ROR of the two OR estimates
was then computed. Both approaches provide
similar results.

In our earlier research,30 the results were limited
in that we could only identify and include 18
language inclusive/LOE systematic reviews,
including 211 reports of RCTs. Included in that
sample were 30 reports of RCTs in LOE.
Nevertheless, the 2% observed difference between
language restricted and language inclusive/LOE
systematic reviews, along with the narrow CIs and
several sensitivity analyses gave some comfort to
the findings. Recognising that this result was based
on a single study, we felt a need to repeat and
expand on it. Such replication is a cornerstone of
the scientific method. 

In the present study, we set out to increase these
numbers and to include systematic reviews that
examined CAM interventions. The current sample
of 130 systematic reviews included 48 language
inclusive/LOE reviews. These reviews included
almost 700 reports of RCTs, including >100
reports in LOE. Although these numbers are a
substantial increase compared with some previous
research, the distribution of reports of RCTs in
LOE was disappointing; those reported in German
and French dominated the included RCTs in LOE.
Although we completed extensive searches in both
CM databases and the more specialised CAM
databases, and contacted researchers who had

published systematic reviews in CAM, it is possible
that we did not identify all of the relevant
systematic reviews. Jüni and colleagues,23 in a
similar investigation, reported that 62% of their
115 LOE reports were in German or French. 

Although reports of RCTs appear in many
languages, it is possible that they cover a very
broad range of topics and interventions and that
there are insufficient numbers in any one area,
making them appear scarce in any particular
systematic review. Alternatively, it is possible that
many trial reports in CAM appear in English
language only. One issue (explored above) is
whether systematic reviews in CAM are more likely
to be language restricted compared with
systematic reviews in CM. 

One way to increase the pool of language
inclusive/LOE systematic reviews, and thus reports
of RCTs in LOE, would be to identify language
restricted systematic reviews and subsequently
identify reports of RCTs in LOE that meet the
eligibility criteria of the systematic review in
question, and could therefore be included in the
systematic review. A similar approach has been
tried before with disappointing results. Grégoire
and colleagues18 identified 36 language restricted
systematic reviews and were able to identify four
additional reports of RCTs in LOE, whereby four
language inclusive/LOE systematic reviews were
further examined. However, on closer inspection
only two (of the four) systematic reviews met the
criteria of including RCTs. Therefore,
extrapolating this approach to our group of 50
language restricted systematic reviews might have
meant the addition of only 2.5 language
inclusive/LOE systematic reviews. 

We observed that systematic reviews evaluating a
CAM intervention included more RCTs compared
with systematic reviews evaluating a CM
intervention. However, even though they
contained more trials, they included far fewer
participants. Therefore, systematic reviews in CAM
include smaller RCTs compared with their CM
counterparts. If smaller RCTs are more prone to
bias, as has been suggested,44 our findings have
important implications for those conducting
systematic reviews. For example, we might expect
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smaller CAM RCTs to be of lower quality, such as a
greater proportion of reports with unclear
allocation concealment. Similarly, this bias might
influence the results of systematic reviews.

Quality of reporting of systematic
reviews
The early reports on the quality of reporting for
systematic reviews indicated that many reviews had
serious flaws. More recently, Jadad and
colleagues57 reported on the quality of reporting
in 50 systematic reviews (38 paper-based and 12
Cochrane Reviews) that examined the treatment of
asthma. Of these reviews, 58% were published in
1997 or 1998. The authors found that 80% had
serious or extensive flaws. However, they reported
that the Cochrane Reviews were more rigorous
and better reported than the paper-based
publications. In contrast, Choi and colleagues58

found only minor or minimal flaws in the quality
of reporting in nearly half of 82 systematic reviews
of perioperative medicine. This study suggests
that there may be an association between quality
of reporting and the content area of the systematic
review. However, neither of these studies examined
the effect of language of publication or CAM
interventions.

In the current study, we aimed to examine both
the effect of language restriction on quality of
reporting and reporting characteristics of systematic
reviews and whether there are differences between
quality of reporting for CM interventions and
CAM interventions. We employed a much larger
sample size and sampling frame than the previous
studies, with particular emphasis on systematic
reviews involving CAM. To do so, we searched
EMBASE and a CAM Database and combined this
with the Medline and Cochrane database
identified in a previous study,30 thus increasing
our sample size to 130 and more than doubling
the number of language inclusive/LOE systematic
reviews found previously (from 18 to 48). In
addition, 25% of the systematic reviews identified
in our current study involved CAM interventions.

The results of our examination of the effect of
language restrictions on quality of reporting for
systematic reviews are consistent with Moher and
colleagues’ previous findings.30 Our data indicated
that the overall quality of reporting of language
inclusive/LOE reviews is only slightly better than
that of language restricted or language
inclusive/EL reviews. Authors who do not impose
language restrictions appear to be more thorough

and comprehensive in their search for and
inclusion of potentially relevant literature. It is not
surprising, therefore, that the language
inclusive/LOE systematic reviews identified and
included a larger number of trials and more grey
literature than the language inclusive/EL and
language restricted reviews.

Unlike the previous studies examining quality of
systematic reviews,11–13 a significant proportion of
our reviews (25%) involved CAM interventions. We
found the CAM systematic reviews to be of higher
quality than those that focused on CM
interventions. The CAM systematic reviews used
more comprehensive search strategies than the
CM systematic reviews. The CAM systematic
reviewers may search more broadly because it may
be more difficult to identify CAM RCTs in certain
journals. For example, Moher and colleagues
found that trials published in English are likely to
report positive findings of CM interventions but
significantly less likely to do so for CAM
interventions.59 The CAM systematic reviews were
also more likely to report the criteria used to select
studies for inclusion, in addition to the criteria
used for assessing the validity of the studies that
they included. Furthermore, the validity criteria
were more likely to be appropriate than those
reported by the CM systematic reviews. In
addition, the CM systematic reviews were more
likely to report positive or unclear conclusions
compared with the CAM systematic reviews, and to
have their conclusions supported by their data
and/or analysis.

Ours is the first study to compare systematically
the quality of reporting of CAM systematic reviews
with those involving CM interventions. Jadad and
McQuay13 reviewed the quality of reporting of 74
systematic reviews of pain interventions, including
some CAM interventions. Only three of these
reports were in LOE (Italian, Portuguese and
German). Two of the 74 reports were specifically
described as involving a complementary
intervention. However, the 74 reports included 52
unclassified psychological interventions, 10
physical interventions (four manipulation studies)
and two acupuncture studies whose classification
was unclear. Two-thirds of the reports were
published after 1990.

Jadad and McQuay13 reported that 90% of these
systematic reviews had methodological flaws that
could limit their validity, with the main
deficiencies being insufficient information on their
search strategy, validity assessment of the included
studies and design of the primary studies. Only
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10% of the reviews satisfied all of the OG criteria:
16% were given the lowest possible score; 26% did
not describe their search strategy; more than 60%
failed to describe the methods used, if any, for
validity assessment of the included studies; and
21% did not even describe the design features of
the primary studies. The two CAM systematic
reviews identified by these authors received quality
ratings above the median, as did both acupuncture
reviews and two of the four manipulation
systematic reviews. There were also two systematic
reviews assessing laser therapy for musculoskeletal
pain, and both were given a quality rating of six
out of seven. Of concern, these authors found that
systematic reviews of low quality (based on the OG
scale) produced significantly more positive
conclusions than those rated as being of high
quality (total score over four out of seven). The
authors did not comment on the quality
assessment of the three LOE reports.

The OG scale was developed and validated in
199115,16 and has been used extensively since then
to assess the quality of reporting of systematic
reviews.13,30,57 Its brief nature and ease of
administration facilitate its use. However, since
this scale’s development, there has been
considerable research examining the methodology
of systematic reviews, such as the inclusion of grey
literature,35 effect of language restriction,30 types
of search strategies and publication bias.60 We
questioned whether the OG scale still provides a
valid assessment of quality in the reporting of
systematic reviews. To examine this, we informally
compared the quality assessment based on the OG
scale with the data on quality of reporting
collected through our Data Collection Forms.
Overall, the OG scale performed well, providing
overall quality ratings that were consistent with the
general impressions from the information
collected through our Data Collection Forms. The
only exception to this was the OG rating for
comprehensiveness of the search strategy; the OG
scale did not identify any significant differences
based on language restriction, whereas our Data
Collection Forms indicated that the language
inclusive/LOE reviews were much more
comprehensive in their search strategies. In all
other respects, the quality assessments based on
the OG scale and Data Collection Forms were
consistent. However, as expected, the Data
Collection Forms provided significantly more
information on specific aspects of quality of
reporting (e.g. inclusion of grey literature,
assessment of publication bias, methods for
avoiding bias in study selection). If these specific
components have sufficient impact on the overall

quality of a systematic review, it may be justified to
incorporate them into an assessment instrument
such as the OG scale. Further research in this area
is warranted.

The use of CAM interventions by the general
population has increased dramatically over the last
decade.61 This has been paralleled, albeit more
slowly, by an increase in the number of trials
evaluating CAM interventions. Many of these trials
are small and/or have conflicting results, thus
uncertainty remains about the effectiveness of
many CAM interventions. It is under these
circumstances that systematic reviews are most
useful in quantitatively summarising the available
evidence. It is surprising, therefore, that we are
only able to identify 25 systematic reviews of CAM
interventions that met our eligibility criteria. That
said, these numbers are in keeping with what has
been reported in the literature recently.62 Our
findings regarding the quality and reporting of
CAM systematic reviews are limited by the number
of CAM reviews that we were able to evaluate.
However, this report provides data on the largest
and most systematic comparison of CAM and CM
systematic reviews to date. As a result, our study
presents new information that demonstrates that
CAM systematic reviews have quality of reporting
similar to or better than those of CM
interventions. This suggests that consumers and
health professionals evaluating CAM interventions
can be reassured that CAM systematic reviews are
a reliable source of information.

Our results also indicate that the quality of
reporting and reporting characteristics of
systematic reviews are not affected by the inclusion
or exclusion of LOE. However, a systematic
review’s conclusions and estimate of effectiveness
may be influenced by language restrictions, if
there is an association between the quality of the
included trials and the language of publication.

Quality of reporting of RCTs
Systematic reviews must include all the available
and relevant evidence pertaining to the question
at hand. Exclusion of certain studies is likely to
introduce systematic error or biases that threaten
the validity of the findings. There is evidence that
most systematic reviews do not include all the
available evidence, with language of publication
being the most common reason for exclusion.18

Whether this is justified depends on the quality of
the individual studies being excluded; it would
seem reasonable to exclude studies published in
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LOE if their quality of reporting was inferior to
that of EL trials. Several authors have previously
examined this question.

Moher and colleagues compared the quality of
reporting of 133 RCTs published in English with
96 trials published in French, German, Italian or
Spanish during the same time period (1989–96).19

They did not find any significant differences in
the quality of report (using the Jadad scale)
between the EL and LOE language trials. The
present results are in agreement with these
findings, namely that the overall quality of reports
published in LOE is similar to that of EL reports
of RCTs. These results are strengthened by the
much larger size of our database, which included
498 EL trials and 114 trials published in LOE. In
addition, our study included four additional non-
English languages: Danish, Dutch, Japanese and
Portuguese, although French, German and Italian
continued to predominate.

When we examined the effect of language of
publication and type of intervention, we found
similar results in the 484 trials of CM
interventions. As previously recommended by
Moher and colleagues,19 our findings support the
inclusion of all trials, regardless of language of
publication, in systematic reviews of CM
interventions. However, do these conclusions
apply to trials of CAM interventions?

Other authors have questioned the quality of CAM
trials, regardless of language of publication. Linde
and colleagues reviewed the quality of 207 RCTs
published in five systematic reviews on
homeopathy, herbal medicine and acupuncture.63

They found significant methodological problems
in the majority of the trials with overall mean
Jadad scores of 2.2–3.2. Most trials did not
adequately describe the randomisation procedure,
allocation concealment or the number and reasons
for withdrawals and dropouts. In addition, they
found that larger trials published in MEDLINE-
indexed journals and in English were of higher
quality. The 61 trials published in English had a
mean Jadad score of 2.88 compared with 2.36 for
the 59 LOE trials (p = 0.027). Furthermore, there
was a significant association between language of
publication and adequate allocation concealment
(OR 4.54, 95% CI: 1.47 to 14.02). However, Linde
and colleagues’ study only included trials of CAM
interventions.

Jüni and colleagues23 reported that LOE reports
were of lower quality (i.e. lower frequency of
adequate allocation concealment) than EL reports.

Although our results differ, there are more
similarities when our results were stratified by type
of intervention: CM or CAM. LOE CM reports
were of lower quality (i.e. lower frequency of
adequate allocation concealment) than CAM LOE
reports. We found no differences in quality of
reporting of LOE and EL CAM trials. 

Our results indicate that the overall quality of
reporting of CAM RCTs is as good as or better
than that for CM interventions. In contrast, the
quality of EL reports of CAM interventions was
higher than that of the LOE CAM reports and
also both the EL and LOE CM reports. This
suggests that a higher level of quality for CAM
RCTs is required for these trials to be published in
EL journals, raising the possibility of selective bias
by editors against CAM trials. Alternatively, it may
be that authors of CAM trials submit their highest
quality work to EL journals. Egger and
colleagues31 have previously shown that German
authors of CM trials preferentially publish their
positive RCTs in EL journals.

Previous authors have shown that exclusion of
LOE reports from systematic reviews of CM
interventions does not affect the estimates of the
interventions’ effectiveness.30 This is not
surprising given the similar level of quality of
reporting that we and others have found for EL
and LOE CM trials.19 However, our results from
the current study suggest that there are 
differences in the quality of reporting between EL
and LOE CAM reports. These results might also
help explain the bias found in CAM language
restricted systematic reviews (i.e. exclusion LOE
reports). 

‘Language of publication’ bias and
location bias are related to the
type of intervention (CM or
CAM)
These results, from a dataset of 42 language
inclusive/LOE systematic reviews including 662
RCTs, provide new evidence concerning what
effects language of publication restrictions can
have on the results of systematic reviews. As
indicated in our methods, we set out to include 
45 language restricted systematic reviews and 45
language inclusive reviews. This sample size
enabled us to observe a 25% difference in the
ROR if it existed. We met this target by including
50 language restricted systematic reviews and 48
language inclusive/LOE reviews. 
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Our analyses suggest that language of publication
restrictions, in the quantitative data synthesis of a
systematic review, depend on the type of
intervention under investigation. Systematic
reviews focused on evaluating the effectiveness of
CAM interventions appear to produce different
results when the quantitative data synthesis is
limited to trials reported in English only.
Specifically, the present analysis suggests that
limiting a CAM systematic review to EL reports
will produce exaggerated estimates of effectiveness
of 63%, on average. This analysis suggests that
individual trial results in LOE are important and
need to be included, along with EL results, in any
CAM systematic review.

In contrast, the present results suggest that
limiting the language of publication of trial
reports to English does not look as if it will result
in any measurable effect on the estimates of an
intervention’s effectiveness, when the intervention
under investigation is CM. These results are very
similar to those reported by us previously,30

although the present results are based on a dataset
approximately three times the size of that used in
the earlier work. Jüni and colleagues, using a very
similar-sized dataset, reported similar results.23

Moher and colleagues identified 18 systematic
reviews that included 178 EL trial reports and 
33 publications in seven LOE. Excluding these
reports, compared with including them, resulted
in a 2% shift of the estimates of the intervention
effect at the RCT level. Given the low prevalence
for trials published in LOE, it is likely that this
very small non-significant trial effect will be even
smaller at the level of an individual systematic
review. The present results, from a database of 42
systematic reviews including 129 reports of RCTs
in eight LOE, found very similar results. The
potential shift in estimating the effectiveness of an
intervention’s effectiveness was only 2%, on
average.

The present results, and those previously reported
by us, remain unchanged whether one or more
report in LOE is included in the systematic review.
Taken together, they strongly suggest that excluding
reports of RCTs in LOE from the meta-analytical
part of a systematic review is a reasonable way to
conduct a review. This recommendation only
applies to reviews investigating the benefits of CM
interventions. This does not imply that systematic
reviewers should neglect reports in LOE. We
recommend that systematic reviewers search for
reports regardless of the language of their
publication. There may be merit in including

them in some aspects of the review process
although this decision is likely to depend on
several factors, including fiscal and other resources
being available. 

Egger and colleagues31 examined a similar
‘language’ issue, albeit they asked a different
question. Here the investigators identified ‘pairs’
of reports from investigators who published in
both German and English, matching for first
author and time of publication, with one report
appearing in English while the other report was
reported in German. Of the 40 pairs of reports
analysed, those published in English, compared
with German, were nearly four times more likely
to be statistically positive. This result might reflect
German author submission bias with authors
concluding that statistically positive results are of
more appeal to the wider ‘international’ English-
reading audience. Alternatively, the results might
reflect a journal bias to publishing statistically
positive results. 

Our findings could be interpreted as being the
result of a different set of biases. The exaggeration
due to CAM interventions might reflect author
and/or journal bias. It is possible that authors
reporting statistically positive trial results would
elect to submit their findings to CAM journals
appealing to their practitioner audience. It is also
possible that some journals, particularly those with
higher citation impact factors, are less likely to
publish results of CAM trials with statistically
positive results. This observation has recently been
reported. 

Pittler and colleagues64 set out to investigate
whether there was a relationship between the
statistical directions of CAM RCT results and
where they were likely to be published. These
authors classified 352 controlled trials, included in
19 systematic reviews from the CDSR, as either
positive or negative. They also categorised
journals as either mainstream medical or CAM,
and each journal’s citation impact factor (i.e. no
impact factor, impact factor <1 and impact factor
≥ 1). Among their findings, the authors observed
that mainstream medical journals with an impact
factor ≥ 1 published an equal number of CAM
trials with positive and negative results. This
finding is in contrast with more CAM positive
findings in similar journals with a lower citation
impact factor.

Journals may need to take a more explicit stance
with regard to their view of publishing CAM RCTs.
This is already starting to happen. Recently, the
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British Medical Journal and the Journal of the
American Medical Association have published CAM
theme issues. Likewise, authors will need to review
their preconceived notions regarding journals’
views of CAM.

Despite the low LOE prevalence, we observed a
substantial language of publication bias effect for
CAM reports. However, this is a ‘trial’-level result
owing to the logistic approach that we used. It is
possible that because of the low prevalence, the
effects of this bias will be diluted at the level of the
systematic review.

Sampson and colleagues41 examined the potential
for biasing the results of a systematic review, if the
search to identify relevant RCTs excluded the
EMBASE electronic database. These authors
observed a large effect of 29% when EMBASE-
unique trials were excluded from the data synthesis
compared with when these trials were included.
However, this trial level result was less pronounced
at the systematic review level (i.e. 6%), due in part
to the low prevalence of EMBASE unique trials and
the data synthesis approach proposed by Sampson
and colleagues41 and Sterne and colleagues.42

The results reported here have implications for
those interpreting reports of systematic reviews.
There is considerable room for improvement in
how systematic reviews are reported. As such, close
scrutiny of systematic reviews using critical
appraisal skills is required. We encourage readers
to use one of several available tools, such as the
OG index and the quality of reporting of meta-
analysis (QUOROM) checklist, alongside the
review of any systematic review. Interestingly,
closer inspection of CM reviews, compared with
CAM reviews, may be warranted because their
quality (of reporting) was lower in our sample. 

Systematic reviewers who have examined the
benefits of CM interventions and have limited
their meta-analytical analysis to only reports of
randomised trials in English are not likely to have
introduced bias in the reported pooled estimate.
That said, there may be merit in knowing what
trials were excluded. As such, we recommend
caution when interpreting systematic reviews that
have completely neglected reports in LOE.
Systematic reviewers should report on whether
they used a language filter to locate reports in any
language. Likewise, reviewers should report on
whether any such reports were identified,
retrieved, translated and included in any part of
the systematic review process, such as quality
assessment.

Of course, it is possible that the systematic
reviewers searched to identify trials reported in
any language but for whatever reason were unable
to identify any. Readers will have to judge the ‘face
validity’ of such reports in the context of a broader
picture. 

For reviews that report on the benefits of CAM
interventions, readers should be very cautious in
how they are interpreted for all the reasons
discussed above. In addition, readers should
interpret with considerable suspicion the
purported benefits of any CAM intervention if the
systematic reviewers have used any language
restrictions in the meta-analytical part of their
review. Such exclusions are likely to introduce bias
into the review process and exaggerate the
reported pooled estimates of benefit. 

Limitations
This data analysis included 42 systematic reviews
including 662 RCTs. Of these, there were eight
systematic reviews of CAM interventions including
129 RCTs. Despite our best intentions and
comprehensive search to identify systematic
reviews meeting our eligibility criteria, we were not
able to increase the number of CAM systematic
reviews, and therefore RCTs, in our evaluations 
of CAM findings. Nevertheless, these results
appear to be robust and generalisable. The
findings of no bias for CM are in keeping with
those already reported in the literature, although
the database upon which these results are based is
considerably larger than any used in previous
studies. The CM and CAM findings also appear to
be robust, based on the reported sensitivity
analysis. 

The present analysis is based on eight LOE. Only
one of these languages was Asian, where CAM 
has had a long and respected history. German 
and French reports accounted for the majority of
LOE.

Our data analyses provide results that are limited
to the influence at the level of the trial. To what
extent they apply at the level of systematic review
is unknown. It is not likely to be a problem for CM
interventions because no bias effect was observed.
However, the substantive CAM effect may be
smaller at the level of the systematic review.
Despite the potential limitation that this data
analysis approach has, it is in line with current
thinking as to how to address these
methodological issues within systematic reviews.
The new approach will have to be further assessed
before it can be used more widely.
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In completing our analysis, we categorised
interventions as either CM or CAM. This is easier
to do for certain interventions. For example, the
use of antibiotics for the management of children
with acute otitis media is clearly classifiable as a
CM intervention. Likewise, the use of chiropractic
spinal manipulation for reducing symptoms of
neonates with colic is clearly outside the realm of
what conventional healthcare providers would
suggest or recommend for managing neonates
with colic. However, such an intervention falls well
within that offered by CAM practitioners.

Between these ‘extreme’ examples of CM and
CAM interventions lies a grey zone making
classification of interventions more difficult and a
moving target. Traditional healthcare practitioners
may well offer mind–body interventions, such as
cognitive therapy, as part of the armamentarium
of interventions available for a wide variety of
problems, such as anxiety disorders. In
categorising interventions as either CM or CAM
we relied on a typology proposed by the Cochrane
Collaboration. As such, CM interventions included
surgical and/or pharmaceutical products. Other
interventions fell under the CAM umbrella. It is
possible that using a different set of definitions
would lead to a different series of results other
than those which we observed. We are confident
that the observed results are robust for at least two
reasons. Our classification, although perhaps
conservative, is in keeping with other typologies
within the literature. The strong effect that we
observed could be reduced by using a different
classification system, but it is very unlikely that the
observed 63% effect would disappear completely.

Taken together, these results suggest that for
systematic reviewers evaluating the merits of CM
interventions, it is reasonable to limit their
quantitative data synthesis to English language
reports of RCTs. 

However, when the evaluation is focused on
assessment of CAM interventions, it is important
to include trials published in any language in the
quantitative data synthesis. Limiting the data
analysis to EL reports is likely to result in a
substantial bias in the result.

For the larger reading audience of healthcare
providers, consumers and health policy analysts,
caution is required during critical appraisal and
interpretation of a systematic review, depending
upon the type of intervention being considered.
Decision-making based on the results of CM
systematic reviews limited to reports of EL RCTs is

reasonable. It is unlikely that the results obtained
from such a systematic review will be biased. At
most, there may be a slight decrease in the
precision of the estimate of the intervention’s
effectiveness. 

If decision-making is required from a systematic
review of a CAM intervention, it is essential that
the systematic reviewers have included reports of
RCTs in all languages as part of their quantitative
data synthesis. If not, the decision-making is likely
to result in a biased estimate of the intervention’s
effectiveness, something to be avoided whenever
possible.

Regardless of the type of intervention, caution in
the interpretation of the results is needed if the
systematic reviewers have not searched to identify
reports in all languages. 

The data analysis in this research has focused on
the synthesis of quantitative information from
RCTs in English compared with those in other
languages. These results have little bearing on the
efforts required to identify and retrieve potentially
relevant articles. Systematic reviewers and those
needing critically to appraise and/or make
decisions based, in part, on the results of
systematic reviews will need to develop search
strategies without language of publication
restrictions or location bias restrictions.

Impact of language restriction on
between-study heterogeneity and
publication bias
In this study, the inclusion of LOE trials in the 42
systematic reviews resulted in an ~12% increase in
the proportion of systematic reviews with
significant statistical heterogeneity. This increase,
however, did not result in any significant changes
in the estimates of intervention effect. In addition,
we did not observe any consistent patterns of
increasing statistical heterogeneity associated with
the inclusion of LOE trials.

The inclusion of LOE trials in language
inclusive/LOE systematic reviews expectedly results
in genuine differences in patient populations,
interventions and outcome measures. In our sample
of systematic reviews, the clinical heterogeneity
that we expected did not translate into any
consistent patterns of increasing heterogeneity in
the intervention effect estimates. Our results
suggest that the increase in generalisability of the
review findings from language inclusive/LOE
systematic reviews is associated with only a small
increase in statistical heterogeneity.
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We noted a difference in the number of LOE trials
contributing to language inclusive/LOE systematic
reviews evaluating interventions in CM versus
CAM. With respect to CAM interventions, the
number of LOE trials is fairly large relative to the
total number of included trials, on average. With
respect to CM interventions, however, the number
of LOE trials is relatively small. The decision
regarding the inclusion of LOE trials entails
different considerations for systematic reviews of
CM and CAM interventions.

The likelihood of publication bias associated with
the inclusion of LOE trials in language
inclusive/LOE systematic reviews is one of these
considerations. Compared with language restricted
systematic reviews, our results did not indicate any
significant change in the likelihood of publication
bias associated with language inclusive/LOE reviews.
However, ~30% of language inclusive/LOE
systematic reviews in our sample displayed
significant asymmetry in their funnel plots. In
~10% of these cases, the significant funnel plot
asymmetry was reduced substantially with
language restriction. 

We used a combination of approaches for the
assessment of publication or related biases in
systematic reviews. These included visual
inspection of, and two regression approaches to,
funnel plots. Although none of these approaches
perform consistently well, their limitations are
relatively well studied.3,42,44 The observation that
funnel plot asymmetry is common, as reported
above, has been similarly concluded elsewhere
using a different method to assess for publication
and related biases.3

Asymmetry in a funnel plot can be explained by a
number of sources, most notably genuine trial
differences, and publication and related biases,
among others. The inclusion of LOE trials in
language inclusive/LOE systematic reviews may
result in heterogeneity in the patient populations,
interventions and outcome measures pertaining to
the clinical question under investigation. As such,
true heterogeneity is one likely cause of the funnel
plot asymmetry reported here. 

Publication or related biases are also possible,
especially with language inclusive/LOE systematic
reviews evaluating CAM interventions. In our
sample, the LOE trials that were included in these
systematic reviews were dominantly published in
German and French. These were trials with a
relatively high quality of reporting. On average,
they appeared to report larger intervention effect

estimates compared with trials reporting in
English and assessing the same interventions.
Their inclusion led to overestimation of the
benefits of CAM interventions. This is not
congruent to at least one other study examining
the language of publication issue. With respect to
CM, it was reported that German authors often
published trials conducted in German-speaking
settings with statistically significant findings in EL
journals.31 Further investigations may be needed
here to sort out the direction of these potential
selection biases.

In summary, we have examined two issues that are
increasingly considered as part of the regular
conduct of a systematic review. We observed no
significant association between statistical
heterogeneity and the inclusion of LOE trials in
language inclusive/LOE systematic reviews. This is
also true for the association between publication
and related biases and language inclusion. As
such, the results reported in the previous chapters
were not affected by either statistical heterogeneity
or publication or related biases. 

Conclusions
Using a database of 130 recently published
systematic reviews with varying degrees of
language restrictions, we observed that the quality
of reporting of systematic reviews is low, with room
for considerable improvement. The median
quality of reporting was in the range of 48% of the
maximum possible score for a systematic review.
Language inclusive/LOE systematic reviews were of
higher quality than language restricted reviews.
Language inclusive/LOE reviews searched more
comprehensively than language restricted reviews
to identify relevant literature. For example,
language inclusive/LOE systematic reviews were
more likely than language restricted reviews to
include grey literature in the review process.
Language inclusive/LOE systematic reviews
included trials published in eight LOE but were
dominated by those reported in German and
French. Language inclusive/LOE reviews included
more reports of RCTs and more participants than
language restricted systematic reviews. CAM
systematic reviews were of higher quality than CM
reviews.

Using the Jadad quality assessment tool, we
observed that the quality of reporting of
randomisation, and dropouts and withdrawals, was
significantly higher in EL RCTs than LOE RCTs.
These results appear to be driven by the type of
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intervention under consideration. The quality of
reporting of CM RCTs is similar whether they are
reported in English or another language.
However, the quality of reporting of
randomisation, double blinding and dropouts and
withdrawals was higher for EL CAM RCTs than
LOE CAM trials. This finding has been observed
elsewhere.65 There are several possible
explanations for this finding. The most obvious
one is that the higher quality CAM trials are
published in English. Alternatively, editors of EL
publications might have a differential quality
threshold for accepting reports of CAM trials.
Whatever the reasons for this finding, we believe
that the relationship between CAM and quality
requires further investigation. 

Language restrictions do not bias the results of
CM systematic reviews but substantially bias the
results of CAM systematic reviews. These results
are robust even after sensitivity analyses, and do
not appear to be influenced by statistical
heterogeneity and publication bias. 

Our group is experienced in assembling large
datasets of systematic reviews. For example, we
identified 73 systematic reviews to examine the
influence of excluding grey literature from
systematic reviews. The development and assembly
of a large database of systematic reviews is a
labour-intensive and costly exercise. We experienced
all of these problems and more when assembling
the 130 systematic reviews included in the present
study. For example, despite considerable efforts,
we were only able to include 25 CAM systematic
reviews that met our eligibility criteria. Although
we think this is a reasonable number of CAM
reviews to address our objectives, French and
German predominated as the languages of
publication of the RCTs. We were not able to
identify a large number of trials in other
languages, such as Mandarin, that were included
in a systematic review. 

One option to avoid this effort could be to use an
established database in which systematic reviews
are already collected. The CDSR is an excellent
example, and several groups have used it for
methodological research. There are approximately
1500 completed systematic reviews in the CDSR
which include all the relevant data required for
meta-epidemiological investigations such as ours.
Although the CDSR may well have good internal
validity, there are questions regarding its
generalisability. There is now growing evidence
that the quality of reporting differs between
Cochrane systematic reviews and paper-based

reviews. Jadad and colleagues66 observed that in
36 Cochrane Reviews, compared with 39 paper-
based ones, Cochrane Reviews were more likely to
include a description of their inclusion and
exclusion criteria and to assess trial quality. Similar
data can be found elsewhere and we recognise that
these findings are not universal. For example,
Shea and colleagues17 assessed the quality of 
50 Cochrane Reviews and compared their quality
with that of 49 paper-based reviews; they found no
difference in the quality of reporting when the
reviews were evaluated using the OG index. As
such, it is unclear to what extent Cochrane
Reviews reflect how systematic reviewers handle
specific methodological issues in the conduct of a
systematic review. The findings of Cochrane
Reviews may not be generalisable to paper-based
reviews. The latter are published with substantially
greater frequency. 

One option would be to fund the development
and maintenance of a large database of systematic
reviews (Cochrane and paper-based). This
database could be shared with the growing
number of investigators conducting meta-
epidemiological research. In the short term, this
move is likely to reduce the cost of conducting
important methodological research. This move is
also likely to make such investigations more time
efficient.

Although the sample of systematic reviews
included in our analysis were recently published
(the median year of publication was 1994 and
1995 depending on the type of review), the quality
of reporting was less than optimum. However, two
exceptions were noted: language inclusive/LOE
reviews were of higher quality than language
restricted reviews; and CAM systematic reviews
were of significantly higher quality than CM
reviews. It is possible that reviewers who are
sensitive to the possibility of including reports of
LOE are also more comprehensive in the entire
conduct of the systematic review process. As such,
language inclusive/LOE reviews are possibly a
general ‘marker’ for better systematic review
conduct. A similar explanation is likely warranted
as to why CAM reviews are of higher quality. CAM
systematic reviewers may also be motivated to do a
better job because of the anecdotal view that CAM
research is not scientific.

One way to improve the quality of reporting of
systematic reviews is to introduce a reporting
standard. The QUOROM of randomised trials
statement67 was developed with this objective in
mind. It is an evidence-based approach to help
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improve the quality of reporting of meta-analyses.
QUOROM, which consists of a 20-item checklist
and flow diagram, follows similar efforts
undertaken to help improve the quality of
reporting of RCTs.68,69 QUOROM was recently
published, and the sample of reviews included in
this report were published before its introduction.
Although the QUOROM group could only identify
a small number of evidence-based items to guide
the conduct of a systematic review, this list is
growing as new evidence is published. The
broader research community need to redouble
their efforts to help improve the quality of
reporting of systematic reviews. More healthcare
journals, editorial groups and granting agencies
need to promote QUOROM.

We observed that reports of English language
CAM RCTs were of higher quality than those
published in LOE. The higher quality EL CAM
trials also tended to be more statistically positive,
helping to explain, in part, the consequences of
conducting a language restricted systematic review
when evaluating the merits of a CAM intervention.
This new form of selective publication requires
further investigation before we can be confident
that our observation is robust and valid. However,
there is already some data supporting this
position. Linde and colleagues65 reported similar
results using the same assessment tool as ours.

To examine the relationship between the exclusion
of reports of RCTs in LOE from the conduct of a
systematic review, and its effect on producing
biased results, we identified a large number of
systematic reviews, 48 of which included LOE in
the quantitative data synthesis. This allowed us to
repeat the analyses with and without the LOE.
Such an analysis permits the exploration of
whether the systematic exclusion of reports of
LOE from systematic reviews biases the estimates
of the point estimate. We also explored whether
language of publication exclusions and the type of
interventions under consideration (i.e. CM and
CAM) produced differential results. 

We found that language restrictions (i.e. excluding
reports of RCTs published in LOE) will not bias
the results of systematic reviews provided that the
intervention under consideration is a CM one.
This finding holds true even after several planned
sensitivity analyses. This finding supports an
earlier one reported by us,30 although the
database used in the present investigation was
nearly three times larger than the earlier one.
Taken together, we think that this finding is robust
and recommend that a policy of language

restrictions (i.e. limiting the quantitative data
synthesis to reports of EL trials) is a reasonable
approach for the conduct of CM systematic
reviews.

However, when investigating the benefits of CAM
interventions within the context of a systematic
review, language restrictions are not recommended.
Such restrictions will result in a substantial
exaggeration of the estimates of the effects of the
intervention. This finding did not appreciably
change after several sensitivity analyses. We are
not aware of this finding being reported
previously. 

We are confident that this is a robust result and can
be generalised to systematic reviews in which the
dominant languages are European (e.g. German,
French). However, to what extent the results can
be generalised to language restrictions in Asian
languages remains uncertain. Even though we
used an experienced information specialist to help
develop the database, we were unable to include
an appreciable number of reviews in which the
associated trials were in Asian languages. 

We investigated whether our language restriction
results were influenced by statistical heterogeneity
and whether publication bias played an important
role in explaining the results. Traditional
publication bias (i.e. the exclusion of negative and
neutral results from the published literature) was
not evident in our analysis. We used a variety of
methods to explore this possibility. However, a new
type of selective publication, not previously
reported, may be evident. We observed that
editors are likely to publish reports of CM RCTs in
any language with similar quality, even if it is low.
Similar findings have been reported previously,19

although Egger and colleagues31 have noted that
German authors of conventional trials are more
likely to report statistically positive results in
English than German. 

In conclusion, when conducting a systematic
review, a decision needs to be made regarding
whether the data analysis can be language
restricted or not. There is now solid evidence that
language restrictions are reasonable when
conducting a systematic review that investigates
the benefits of a CM intervention. However, such
language restrictions are inappropriate, and can
lead to substantial bias, when conducting a
systematic review examining the merits of a CAM
intervention. In this case, all trials regardless of
the language in which they are reported should be
included in the data synthesis.
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Research recommendations
Priority 1: creating a meta-epidemiology
database
Over the last 10 years, we have seen the
emergence of the use of systematic reviews to
examine the impact that specific biases can have
on the results of randomised trials. Schulz and
colleagues reported a landmark study in 1995.21

These investigators used trials with binary
outcomes included in systematic reviews from the
Cochrane Pregnancy and Childbirth Database.
They showed that inadequately concealed trials,
compared with those with adequate (allocation)
concealment, yielded exaggerated estimates of
treatment effect. Several other investigations have
used this general approach to examine the impact
of other biases on randomised trials and
systematic reviews, including the impact of
excluding grey literature, reports in LOE and
EMBASE. 

Typically these studies are initiated by assembling
a database of systematic reviews and associated
primary studies. In each case this usually
necessitates developing the database de novo.
There are considerable resource implications here.
Additionally, the database becomes outdated
quickly unless additional resources are brought to
bear to keep it up to date. Similarly, these
databases are usually developed in ‘isolation’,
whereby a group of investigators assemble and
extract specific data points unique to their specific
needs. Although it is possible to share such a
database, this is not without further requirements.
The upshot is that this approach to conducting
methods research (meta-epidemiology) is probably
less than optimum from several perspectives. 

Creating a single meta-epidemiology database that
is kept up to date has several advantages. It will
allow for sharing of a common database across
different investigators. It will be even be more
useful if there is an agreed upon set of common
data elements; such an approach will make for
easier replication, examining the influence of new
biases and collaboration. 

We recommend that a committee be established to
develop the meta-epidemiology database, ensuring
that sufficient resources are allocated to keeping it
up to date. This committee could also be tasked
with developing an agreed upon common set of
generic data elements. Beyond this core list of
variables, individual groups of investigators could
add project specific data elements. The committee
could also produce a resource and procedure
manual for ease of use. The database could be

established by any group with previous experience
in developing such databases. Additionally, it
could be posted, along with the appropriate user
manuals (discussed above), on a dedicated website. 

Systematic reviews of randomised trials have been
the focus of the present report and that of many
others. However, the majority of healthcare
literature consists of observational type designs.
We recommend that the creation of any database
should include reviews and associated studies that
use observational design. 

The inception cohort of systematic reviews and
associated randomised trials could come from the
NHS commissioned research through their Health
Technology Assessment programme.

Priority 2: improving the quality of reporting of
randomised trials 
This report provides data suggestive of the need
to improve the quality of reporting of systematic
reviews and randomised trials. The latter are
essential to informing the former and,
importantly, investigating the impact of bias as
already described. Individual meta-epidemiology
databases have been used to show that low-quality
reports of randomised trials, compared with
higher quality ones, can introduce bias into the
purported benefits of interventions. Clinical
researchers and medical journal editors have come
together and developed an approach to help
improve the quality of reporting of randomised
trials.

The consolidated standards of reporting
randomised trials (CONSORT) statement, consisting
of a flow diagram and a 22-item checklist, is an
evidence-based approach to reporting two group
parallel randomised trials. It has been endorsed
by leading medical journals, including the premier
British general medical journals (i.e. BMJ and The
Lancet) and international editorial groups, such as
the World Association of Medical Editors, as a way
to improve the quality of reports of randomised
trials. New data suggest that authors using
CONSORT, compared with those not doing so,
have higher quality reports of randomised
trials.70,71

To keep CONSORT evidence-based and up to
date with emerging literature requires resources to
spearhead research, the development of CONSORT
for other clinical trial designs, including multi-
arm, crossover and equivalence, and regular
meetings of the group. We recommend using the
CONSORT template and evidence-based process
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to develop reporting ‘statements’ for other
randomised trial designs, such as multi-arm,
crossover, within participant (n of 1) and
equivalence. We also recommend that the NHS
Health Technology Assessment programme
continues its support for methods research, the
results of which can be used to help inform the
continual development and refinement of the
CONSORT statement. 

Priority 3: improving the quality of reporting of
systematic reviews
Although randomised trials are the primary unit
of a systematic review, we should not lose sight of
the review process itself. The present results
suggest considerable room for improving the
quality of reporting of systematic reviews. The
QUOROM statement, consisting of a flow diagram
and a 20-item checklist, is an evidence-based
approach to reporting systematic reviews of
randomised trials. Although the QUOROM
statement is only 3 years old, it is fast becoming
updated owing, in part, to the fast pace of
methods development. For example, some of the
data reported in this report can be used to help
inform the refinement of the QUOROM checklist.
We recommend resources to use to bring together
the QUOROM group with the specific purpose of
updating the checklist using the most recent
methods evidence. 

Priority 4: exploring the bias introduced by
language of publication restrictions when
conducting systematic reviews
The data presented in this report suggest that
language of publication restrictions may introduce
bias during the systematic review process,
particularly if the intervention under evaluation is
classified as CAM. To gain more confidence in this
result, we recommend that a similar study be
conducted using a separate set of randomised
trials and systematic reviews, with a specific focus
on those published in Asian languages. Such an

examination could describe and quantify the
impact of language, culture and quality of reports
and their multiplicative effect that could help
assessing without bias the effectiveness of CAM
interventions amongst populations. 

Similarly, we recommend exploring whether
different cultures, who use a similar language,
such as French and French Canadians, have
different reporting standards. 

Priority 5: a more in-depth evaluation of
complementary and alternative medicine
randomised trials and systematic reviews
CAM is becoming an increasingly common
‘treatment’ option for those needing to access the
healthcare system. In a recent survey conducted by
the WHO, 70% of Canadians reported using CAM
at least once, which is comparable to 75% in the
French population. As a consequence, the health
literature has seen the number of trials evaluating
CAM becoming more prevalent. A recent review of
the paediatric CAM literature identified a small
number of systematic reviews62 and a much larger
number of randomised trials.72 The present report
has shed some light on the possible biases these
studies can exert. The data presented in this
report suggests that LOE CAM trial reports are
different compared with their CM comparators. As
such, we recommend a more in-depth examination
of CAM trials, particularly those reported in LOE. 

Priority 6: incorporating aspects of CAM
methodology and content into critical appraisal
skills training programmes
The data presented in this report suggest that
reports of randomised trials and systematic reviews
of CAM are different from those of CM. We
recommend that critical appraisal programmes be
developed that include specific attention to
methods issues relating to CAM trials and
systematic reviews.
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DATA ABSTRACTION FORM
Meta-analysis and the Language of Publication of Included Randomised Controlled Trials

ID. NO. _____________________ REVIEWER _____________________

MA Characteristics

1. What year was the MARCT published? _______________________

What country was the MARCT conducted in? (Use country of corresponding author) __________________

3a. What journal was the MARCT published in?

3b. What is the journal citation impact factor?____________________

4. What is the funding source for the MARCT?

Single pharmaceutical company ❒ Multiple pharmaceutical companies ❒

Pharmaceutical company and Non-drug company ❒
a non-drug sponsor ❒ [a non-pharmaceutical company or
[one or more pharmaceutical sponsor including universities, medical
companies and a non- societies, government and foundations]
pharmaceutical organisation]

None listed/can’t tell ❒

DATA ABSTRACTION FORM
Meta-analysis and the Language of Publication of Included Randomised Controlled Trials

1. What is the broad ICD-10 category investigated in this MARCT?

❒ 1. Intestinal infectious diseases ❒ 2. Neoplasms
❒ 3. Endocrine, nutritional and metabolic diseases and immunity disorders
❒ 4. Diseases of the blood and blood-forming organs 
❒ 5. Mental disorders ❒ 6. Diseases of the nervous system and sense organs
❒ 7. Diseases of the circulatory system ❒ 8. Diseases of the respiratory system 
❒ 9. Diseases of the digestive system ❒ 10. Diseases of the genitourinary system 
❒ 11. Complications of pregnancy, childbirth and the puerperium 
❒ 12. Diseases of the skin and subcutaneous tissue 
❒ 13. Diseases of the musculoskeletal system and connective tissue 
❒ 14. Congenital anomalies
❒ 15. Certain conditions originating in the perinatal period
❒ 16. Symptoms, signs and ill-defined conditions 
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❒ 17. Injury and poisoning
❒ 18. Supplemental classification of external causes of injury and poisoning 
❒ 19. Supplementary classification of factors influencing health status and contact with health

services 

2. How would you classify the MARCT?

Language restricted ❒ Language inclusive – with TLPOE ❒
Language inclusive – without TPLOE ❒

If the MARCT contains TPLOE, please answer the next question. If not, please go to Question 4.

3. Which non-English languages are included in the MARCT? Please indicate the language and how
many trials in each language are included. 

Search, Study Selection and Abstraction

4. How were the trials identified?
❒ Medline ❒ Embase ❒ Other Electronic Databases
❒ Hand Searching ❒ Reference Lists ❒ Corresponding Authors 
❒ Content Experts ❒ Abstracts ❒ Conference Proceedings
❒ Can’t Tell ❒ Other ___________________________________

5a. How many independent reviewers assisted in the study selection process?

❒ One ❒ Two ❒ Three ❒ More than three ❒ Can’t Tell

5b. If more than one reviewer, was there a reliability test done?

❒ Yes ❒ No ❒ Can’t Tell

6a. How many independent reviewers completed the data extraction?

❒ One ❒ Two ❒ Three ❒ More than three ❒ Can’t Tell

6b. If more than one reviewer, was a pre-defined form used?

❒ Yes ❒ No ❒ Can’t Tell

Data Synthesis

7. How many trials were considered for inclusion?__________________________________ 

8. What is the total number of participants randomised? ___________ ❒ Can’t Tell

9a. Was there any formal evaluation of statistical heterogeneity reported?

❒ Yes ❒ No ❒ Can’t Tell

9b. If yes, which methods were used?

❒ Visual Inspection of Forest Plot ❒ L’Abbé Plot 
❒ Statistical test of heterogeneity ❒ Can’t Tell 
❒ Other, please specify__________________________
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10a. Was there any formal evaluation of clinical heterogeneity reported?

❒ Yes ❒ No ❒ Can’t Tell

10b. If yes, which methods were used?

❒ Association with Control Rate ❒ Subgroup analysis
❒ Include a covariate analysis ❒ Sensitivity analysis
❒ Can’t tell 
❒ Other, please specify____________________________

11. What model was used for the analyses?

❒ Fixed effects model ❒ Random effects model ❒ Can’t tell

PUBLICATION BIAS

12. Was publication bias assessed in the MARCT?

❒ Yes ❒ No ❒ Can’t Tell

13a. Did the authors include grey literature?

❒ Yes ❒ No ❒ Can’t Tell

13b. If yes, how many “grey” items were included?

❒ One ❒ Two ❒ Three ❒ More than three ❒ Can’t Tell

13c. If yes, what sources of grey literature (Reports that are unpublished, have limited distribution and/or
are not included in bibliographic retrieval systems).

❒ Abstracts ❒ Unpublished studies ❒ Thesis ❒ Papers in press
❒ Book chapters ❒ Company reports ❒ Book chapters
❒ Drug company reports

14. Was the decision to assess publication bias:

❒ A priori ❒ Posteriori ❒ Can’t tell

15. If publication was assessed which method did the authors explicitly report using?

❒ Visual inspection ❒ Regression methods ❒ Rank correlation
❒ Trim and fill ❒ Subgroup analyses by sample size ❒ Funnel plot
❒ Fail-safe method ❒ Selection model
❒ Can’t tell ❒ Other ________________________

16. Did the authors report combined results (e.g. pooled odds ratio, pooled effect size) adjusting for
publication bias?

❒ Yes ❒ No ❒ Can’t Tell

17. Did the authors discuss the results of their trials in relation to publication bias?

❒ Yes ❒ No ❒ Can’t Tell
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Study Quality

Trial: _______________________

Randomisation: Total Points: 0 1 2

A trial reporting that it is “randomised” is to receive one point. Trials describing an appropriate method of
randomisation (table of random numbers, computer generated) receive an additional point. However, if the
report describes the trial as randomised and uses an inappropriate method of randomisation (date of
birth, hospital numbers) a point is deducted.

Double-blinding: Total Points: 0 1 2

A trial reporting that is “double blind”, it is to receive one point. Trials that describe an appropriate
method of double blinding (identical placebo, active placebo) are to receive an additional point. However, if
the report describes the trial as double blind and uses an inappropriate method (comparison of tablets
versus injection with no double dummy), a point is deducted.

Withdrawals and dropouts: Total Points: 0 1 2

A trial reporting the number and reasons for withdrawals is to receive one point. If there is no statement, no
point is given.

TOTAL Score: Low (0-2 pts) Moderate (3-4 pts) High (5 pts)

Allocation concealment: Adequate Inadequate Unclear

Adequate: Central randomisation; numbered or coded bottles or containers; drugs prepared by a
pharmacy, serially numbered, opaque, sealed envelopes, etc.

Inadequate: alternation; reference to case record # or date of birth, etc.

Unclear: allocation concealment approach is not reported or fits neither above category.
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Language inclusive/LOE
systematic reviews

1. a’Rogvi-Hansen B, Boysen G. Glycerol for acute
ischaemic stroke. Cochrane Database Syst Rev
2000;77(2):CD000096.

2. Blondel B, Breart G. Home visits for pregnancy
complications and management of antenatal care:
an overview of three randomized controlled trials.
Br J Obstet Gynaecol 1992;99:283–6.
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