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Abstract

Including only a portion of all available evidence may introduce systematic errors into the meta-analytic process and threaten its valid-
ity. We set out to examine whether language restricted meta-analyses, compared to language inclusive meta-analyses, provide different
estimates of the effectiveness of interventions evaluated in randomized trials. We identified and retrieved all 79 meta-analyses from sev-
eral disease areas in which explicit eligibility criteria regarding trial selection were reported. General characteristics and quality of report-
ing of the meta-analyses were assessed using a validated instrument. We explored the effects of language of publication of the randomized
trials on the quantitative results using logistic regression analyses. Language restricted meta-analyses, compared to language inclusive
meta-analyses, did not differ with respect to the estimate of benefit of the effectiveness of an intervention (ROR = 0.98; 95% CI: 0.81—
1.17). These results were also robust after a series of sensitivity analyses. This study provides no evidence that language restricted meta-
analyses lead to biased estimates of intervention effectiveness. We encourage others to replicate this study using different sampling
frames, clinical topics and interventions. ~© 2000 Elsevier Science Inc. All rights reserved.
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1. Introduction

Meta-analysts have little control over random errors but
can exert at least some control over systematic ones. Includ-
ing only a portion of all available evidence may introduce
systematic errorsinto the review process and threaten itsva
lidity. Grégoire and colleagues reported that 78% of identi-
fied meta-analyses of randomized trials had language of
publication restrictions [1]. The magjority (93%) of these re-
strictions were at the expense of excluding trials published
in languages other than English (OEL).

One way to evaluate whether language restrictions are a
sensible policy for meta-analysts is to assess the quality of
reports of randomized trials. Language restrictions might be
appropriate if the quality of reports of OEL were different
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compared to English language (EL) trials. In a previous
study, members of our group [2] compared the methodol og-
ical characteristics and analytical approaches of 133 EL ran-
domized trials published between 1989 and 1994, with re-
ports of 96 randomized trials published in French, German,
Italian, and Spanish over the same time period and type of
journal. Within the same language the reports were assessed
under masked conditions, using a scale developed with ap-
propriate rigorous standards [3].

The differences found in this study, between OEL and
EL trialsin the quality of reporting, with respect to random-
ization, allocation concealment, double-blinding, dropouts
and withdrawals, or overall total score, were neither statisti-
cally nor substantively significant. The mean differencesin
the quality of reporting between OEL and EL trials was 5%
for the total score, and ranged from 0% to 4% for individual
items. Similar results have recently been reported el sewhere
[4]. However, these studies did not address whether the ex-
clusion of OEL dlters the statistical results of a meta-analy-
sis. This study addresses that question.
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2. Methods
2.1. Selection of meta-analyses

We sdected our meta-analyses from a collection of 251
meta-analyses of randomized trials from alarger database (n =
455) of such studies[5]. The details of the search strategy used
to identify and retrieve the meta-anayses included in this
study are reported elsawhere [6,7]. Briefly, a refined MED-
LINE search strategy identified the meta-analyses. This search
was supplemented with a search of the Cochrane Database of
Systematic Reviews (1996, Issue 1). Meta-analyses were dli-
gibleif they included between 2 and 99 randomized trials and
reported binary outcomes. Three types of meta-anayses were
included: those in which OEL were explicitly excluded (lan-
guage restricted meta-analysis), those that explicitly permitted
theinclusion of OEL but in which no OEL contributed to the
quantitative analysis (language inclusve meta-analysis’EL),
and those that actually included OEL in the quantitative sum-
mary. |dentified OEL were trandated, as required, within our
group (French, Italian, and Spanish), through our network of
persond contacts, or using a professiond trandation service.

2.2. Quality assessment of meta-analyses

Once al the meta-anayses were retrieved they were
masked to author and any author affiliation, journal, refer-
ences, and other potential identifiers. The quality of report of
each meta-analysis was assessed using a validated scale [8].
This instrument includes nine items pertaining to individual
aspects in the reporting of a meta-analysis (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/can’t tell, or yes). A final question elicits an over-
al scientific quality of the meta-analysis. The scoring ranges
from 1 to 7 with higher scoresindicating superior quality.

We standardized ourselves in using the instrument and
pre-tested our methods by completing an inter-observer reli-
ability study [9]. Agreement was assessed with the intra-
class correlation coefficient (ICC), using a separate set of 10
meta-analyses. Values above 0.61 were considered as sub-
stantial agreement [10], based on an a priori decision.

2.3. Data extraction

In addition to quality assessment of each meta-analysis,
the following data were extracted using a structured form:
the disease category under investigation (using ICD-10
codes); the number of randomized trials; language of publi-
cation of these trial's; whether the authors reported assessing
the presence of publication bias and, if so, the method used,;
year of publication, funding source, and type of journal (i.e.,
general and internal medicine, or specialty). We aso col-
lected information about the journal in which the meta-anal-
ysiswas published, including its citation impact factor.

From each language inclusive meta-analysissOEL we ex-
tracted from each randomized trial the number of eventsand
patients in the control group, and the number of events and

patients in the experimental group. We also collected infor-
mation on the year the trial was published, and the disease
category under investigation. These data were extracted in-
dependently by two research coordinators. Two investiga-
tors (DM, BP) independently reviewed the data extraction
and consensus among the four data extractors was achieved
for any discrepancies before data entry.

2.4. Data analyses

2.4.1. Between meta-analyses comparisons

We used a Fisher's exact test to compare the three types of
meta-analyses with respect to the adequate reporting on each of
the firgt nine items of the Oxman-Guyatt scae. Similarly, the
three types of meta-analyses were compared on their overal
scientific quality of reporting using the Kruskal-Wallis test.

2.4.2. Within language inclusive/OEL
meta-analyses comparisons

We used logistic regression to assess the effect of lan-
guage of publication on the estimates of intervention effect
across the included meta-analyses. The details of this analy-
sis, including model specification, are included in Appendix
A. The language effect from the logistic regression is re-
ported as aratio of oddsratios (ROR) [11]. By our modeling
convention, an ROR below one, of language inclusive meta-
analyses compared to language restrictive meta-analyses,
indicates that OEL report alarger intervention effect.

We aso performed sensitivity analysesto further explore
whether the results remain robust for meta-analyses that
only include one or more OEL, and for varying sample sizes
by setting arange of threshold values for the sample size re-
quired of atria for inclusion in the meta-analysis.

For each of the language inclusive/OEL meta-analyses
we calculated the width of the 95% confidence interval of
the combined odds ratio on alog scale (log upper confidence
limit for the OR — log of lower confidence limit for the OR).
This calculation was repeated excluding the OEL (i.e., lan-
guage restricted meta-analyses). We compared the average
confidence interval width of the language inclusive to that of
the language restrictive meta-analyses using a paired t-test.

All continuous distributions were summarized by the
median (inter-quartile range). For al analyses, 2-sided P
values < 5% were considered statistically significant.

As a quality control check to verify the data elements
used in our data analyses, we replicated all language inclu-
sive/OEL meta-analyses using the same analytical proce-
dures reported by the authors of the original publication.
This step was necessary to ensure reliable data elements re-
quired for our primary analysis.

3. Results
3.1. Between meta-analyses comparisons

Of 251 meta-analyses reviewed, 79 met our inclusion crite-
ria(Table 1 and Appendix B). Only 19 meta-analyses actually



966 D. Moher et al. / Journal of Clinical Epidemiology 53 (2000) 964-972

Tablel

General characteristics of language inclusive meta-analyses and language restricted meta-analyses (see text for details)

Language inclusive

Language inclusive

Language restricted

meta-analyses/OEL meta-analyses/EL meta-analyses
(n=19) (n=22) (n=39)
n (%) n (%) n (%)
Disease area
Infectious Disease 1(5.3 7 (31.8) 2(5.3)
Circulatory Disease 3(15.8) 7(318) 16 (42.1)
Complications in Pregnancy and Childbirth 2(10.5) 4(18.2) 2(5.3
Other 13 (68.4) 4(18.2) 18 (47.4)

Y ear of publication
Median (1st, 3rd Quartiles)
Funding source
Single pharmaceutical company
Non-pharmaceutical comapany
None listed/ can't tell
General characteristics
Number of randomized trials - median (1st, 3rd quartiles)
Journal’ s citation impact: median (1st, 3rd quartiles)
Evaluated publication bias

Type of journal
General medical

Specialty

1994 (1992, 1995)

0
8 (42.1)
11 (57.9)

9 (6.5, 18.00)
3.09 (1.83, 4.94)
6(27.2)

8(42.1)
11 (57.9)

1994 (1992, 1995)

0
12 (54.5)
10 (45.5)

7.00 (4.75, 10.50)
3.21(2.40, 8.33)
2(11.2)

13 (59.1)
9 (40.9)

1994 (1992, 1994)

1(26)
16 (42.1)
21 (55.3)

6.00 (4.0, 9.25)
2.65 (1.54, 5.48)
7(30.5)

11(28.9)
27 (71.2)

included OEL in their quantitative analysis. One of these
meta-analyses was dropped from further analysis because it
did not report any binary outcomes, leaving 18 for further
analyses. The remaining meta-analyses either had no language
restrictions but did not incorporate OEL into a quantitative

Table2
Quality of reports of language inclusive meta-analyses and language restricted meta-analyses (see text for details)

analysis (n = 22), or explicitly excluded such trials from their
study (n = 38). Descriptively the three groups of meta-analy-
ses were similar in terms of their genera characteristics, with
acouple of exceptions. Meta-analyses that included OEL into
the quantitative analysis included more randomized trids

Language inclusive

Language inclusive

Language restricted

meta-analyses/OEL meta-analyses/EL meta-analyses
(n=19) (n=22) (n=39)
Question n (%) n (%) n (%) 2-sided Pvalue

1. Were the search methods used to find 7(37) 10 (48) 24 (63) 0.15*
evidence reported?

2. Was the search for evidence reasonable 7(37) 5(24) 17 (45) 0.32
comprehensive?

3. Were the criteriafor deciding which studies 12 (63) 17 (81) 29 (76) 0.16
toinclude in the overview reported?

4. Wasbiasin the selection of studies avoided? 4(21) 9 (43) 9 (24) 0.23

5. Werethe criteria used for ng the 9 (47) 5(24) 13 (34) 0.29
vaidity of the included studies reported?

6. Wasthe validity of al of the studies 9 (47) 6 (29) 10 (26) 0.26
referred to in the text assessed using
appropriate criteria?

7. Werethe methodsto combine the findings of 13 (68) 15(71) 30(79) 0.63
the relevant studies reported?

8. Werethe findings of the relevant studies 13 (68) 14 (67) 32 (84) 0.21
combined appropriately relative to the
priamry question the overview addresses?

9. Were the conclusions made by the author(s) 13 (68) 16 (76) 29 (76) 0.79
supported by the data and/or analysis
reported in the overview?

10. How would you rate the scientific quality of 4(3.0,4.0) 3(25,45) 3(3.0,5.25) 0.93***

this overview**

*Fisher's Exact test; **Kruskal-Wallis test? ***Median (Interquartile range).
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Table3

Descriptive characteristics of meta-analyses including one or more randomized trial published in alanguage other than English.

Language inclusive meta-analyses/OEL

Language inclusive meta-analyses/ OEL

OEL =1 OEL >1
(n=13) (n=26)
Language Dutch=1 Chinese = 1
French =5 French =7
German = 5 German = 7
Italian=1 Italian = 3
Spanish =1 Spanish =1
Danish =1
Clinical area Circulatory = 1 Circulatory = 2
Digestive = 2 Digestive = 1

Genitourinary = 2
Complicationsin pregnancy = 2
Il-defined = 2

Genitourinary = 1
Endocrinology = 1
Musculoskeletal = 1

Infectious Disease = 1
Mental Disease = 1
Neoplasm = 2

Number of randomized trials

per meta-analysis
Number of participants per study
Number of participants per MA

8 (6,9)*
108 (61, 209)*
908 (612, 3836)*

17 (16,22)*
58 (36,100)*
1224 (1141, 1713)*

*Median (1, 3Q).

compared to language restricted meta-analyses. There was
also some descriptive differences among the three groups of
meta-analysesin terms of their disease aress.

We established substantial agreement among members
of the research team with respect to assessing the quality of
reports of the meta-analyses (ICC = 0.63). The quality of
reports was similar across the three groups of meta-analyses
(Table 2). The overal scientific quality of reports of the
three groups of meta-analyses was low (median = 3 of a
possible 7; inter quartilerange: 3, 5) and similar (2P = 0.93).

3.2. Within language inclusive/OEL
meta-analyses comparisons

Most (68.4%) of the language inclusive meta-analyses
only included one OEL (Table 3). The 33 OEL were pub-
lished in one of seven languages. There was a similar lan-
guage distribution across meta-analyses regardless of the
number of OEL included. Meta-analyses with more than
one OEL, compared to those with only one, included more
randomized trials although average sample size per trial in
meta-analyses with more than one OEL was smaller (Table
3). The average cumulative sample of a meta-analysis was
908 (inter-quartile range: 612, 3836) for meta-analyses with
one OEL, compared to 1224 (inter-quartile range: 1141,
1713) for meta-analyses with more than one OEL .

We were able to replicate closely the results of the pub-
lished meta-analyses for al 18 language inclusive/OEL
meta-analyses. This analysis involved 211 randomized tri-
als. Language restrictions in meta-analyses did not result in
a significantly different estimate in the treatment effect
compared with the inclusion of all languages (ROR = 0.98;
95% Cl: 0.81-1.17; Table 4 and Fig. 1). This result did not

change whether the meta-analyses included one (ROR =
0.96; 95% Cl: 0.78-1.19) or more (ROR = 1.01; 95% CI:
0.72-1.43) OEL trias (Table 4). Similarly, the results were
consistent whether OEL studies included a small number of
participants (ROR = 1.00; 95% CI: 0.83-1.21) or larger
numbers (ROR = 1.01; 95% CI: 0.80-1.26).

Language inclusive meta-analyses had narrower confidence
intervas (average width = 0.79; 95% CI: 0.51-1.07) com-
pared to language restricted meta-anadyses (average width =
0.92; 95% CI: 0.53-1.32). Thisrepresents astetistically signif-
icant relative differencein precision of 16% (2P = 0.045).

To illustrate the effect of language of publication on an
individual meta-analysis, we give the example of Poynard
and colleagues [12] who investigated the benefits of smooth
muscle relaxants for patients with irritable bowel syndrome
using 25 trials of which 6 were OEL. The authors report a
27% (95% Cl: 18%—36%) global improvement rate in mus-
cle relaxation. Using the same trials we observed similar re-
sults in our replication reporting a 26% (95% CI: 16%—
36%) global improvement. Language restricted (English
only, n = 19) analysis resulted in a corresponding global
improvement rate of 27% (95% CI: 14%—40%).

4. Discussion

Our primary result indicated only a 2% difference (ROR =
0.98), on average, between the treatment estimates with versus
without explicit restrictions on the language of publication
of thetrialsincluded. Combined with the narrow confidence
intervals (0.81-1.17) and severa sensitivity analyses, these
results suggest that it is unlikely that any important clinical
differences were missed. These results provide empirical evi-
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Table4

The effect of language of publication of randomized trials on the estimates of intervention effectiveness.

Language effect (trials published in

languages other than English Estiamted
# of meta-analyses/ compared to English language ones heterogeneity
Type of analysis® # randomized trials only) ROR (95% Confidence Interval)° between trial s

Language restrictive meta-analyses

compared to language inclusive meta-

analyses (Overal). 18/211 0.98 (0.81-1.17) 3.16 (x? 605.73 with 192 d.f.)
Language restricted meta-analyses

compared to language inclusive meta-

analyses (> 1 OEL). 5/85 1.01 (0.72-1.43) 2.59 (x? 204.81 with 79 d.f.)
Language restricted meta-analyses

compared to language inclusive meta-

analyses (= 1 OEL) 13/126 0.96 (0.78-1.18) 3.58 (x? 400.84 with 112 d.f.)
Analysis limited to randomized trials of

sample size > 50. 14/128 1.00 (0.83-1.21) 2.56 (x? 289.84 with 113 d.f.)
Analysis limited to randomized trials of

sample size > 100. 5/18 1.01 (0.80-1.26) 2.39 (x? 28.67 with 12 d.f.)

aThe basic model: logit of eventsin atreatment arm = « + i (tria ith indicator) + & (treatment) + &j (treatment X jth meta-analysis) + ¢ (treatment X
language), with X denoting an interaction. The effect of language on treatment effect estimates, the main parameter of interest, was tested using the treatment

by language interaction (Appendix A).

PA Ratio of Odds Ratios less than 1 implies that language inclusive meta-analyses are associated with a larger treatment effect compared to language re-

stricted meta-analyses.

“Mean deviance residua of thefitted models. Vaueslarger than 1 indicates high heterogeneity between trials unexplained by the factors presented in the models.

dence regarding an important issue that meta-analysts and
others have attempted to address previoudy [1,13,14] and add
to the growing body of evidence regarding the appropriate
conduct of meta-analysis[3,7,11,15-20].

10

-10 o
:

Language restrictive MA - Intervention effect (Z-statistic)

T T T T

-10 -5 0 5 10
Language Inclusive MA - Intervention effect (Z-statistic)

Fig.1. Test of no intervention effect from language inclusive and language
restricted meta-analyses (n = 18). The Z statistic (i.e., log oddsratio divided
by its standard error) from language inclusive meta-analyses (X-axis) were
plotted against its corresponding score from the same meta-analyses, with
the OEL excluded (Y -axis). The sizes of plotting circles were inversely pro-
portional to the variance of the language restricted meta-analyses estimates.

Meta-analysts who have limited their analyses to ran-
domized trials published in English might view these results
with some comfort. Whereas, analysts who have presum-
ably expended additional resources to locate, retrieve and
include OEL might question their efforts. In our view the
decision as to whether or not to include OEL isnot asimple
one but multi-factorial.

A small trial (<50 participants) reported in any language
is unlikely to alter the results or influence the precision of a
meta-analysis including 1200 participants. Y et locating and
obtaining the study, having it trandated, particularly if it is
an infrequently used language, will add cost and time to the
process, and may influence the generalizability of the re-
sults of the meta-analysis. Alternatively, if there are several
relevant OEL excluding them might be inappropriate due to
their influence on the precision of the result.

We have recently reported the results of a meta-analysis
[21] whereby the exclusion of OEL made a differenceto the
magnitude of the results. We examined the effects of phar-
macological interventions, compared to placebo, on increas-
ing maximum walking distance, in patients with intermittent
claudication. Restricting the analysis to nine EL reports in-
dicated that therapy extended the maximum walking dis-
tance by about 40 meters (WMD = 39.7: 95% CI: 11.3—
68.1). However, three OEL trias, each of which had fewer
than 35 patients, reported a substantially larger impact of
therapy, increasing maximum walking distance to about 75
meters (WMD = 74.9: 95% Cl: 10.6-139.1). Adding the
OEL studies to the EL ones shows a marginal increase of
approximately four meters in maximum walking distance
(WMD = 43.2; 95% ClI: 17.2-69.1). This finding suggests
that OEL had little influence on the overall estimate of effi-
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cacy primarily because the trials are small. However, their
inclusion provided more precise result, due to the increased
sample size. This is a single anecdotal report whereby re-
sults from OEL influenced the results. To what extent this
result can be generalized is uncertain. This example high-
lights the point that the decision to include OEL is probably
related to the clinical condition under investigation, the in-
tervention, and the number of randomized trials. Additional
research is needed to help clarify these issues.

In our sample, only 31% (79/251) of the meta-analyses
were explicit about the language of publication eligibility.
Clearer reporting of such methodology details will make it
easier for replication, minimize bias in the process, and
make readers more confident of the results. Perhaps this
code of silence is because guides to help improve the qual-
ity of reports of meta-analysis have been inconsistent about
the merits of reporting thisinformation [22].

We were only able to identify 19 and use 18 meta-analy-
ses out of 79 that actually included OEL. Even in those
meta-analyses that do include OEL, the number of such
studies included is low. In our sample, the majority (13/19)
included only one OEL. This finding may reflect the sam-
pling frame we used. Alternatively, it may indicate that
OEL are less of an issue, at least for reports of EL meta-
analyses, than previously thought.

Perhaps another way to address the language question isto
identify meta-analyses that were language restricted from the
outset. A comprehensive search could then be undertaken to
identify randomized trid s that could have been included in the
restricted meta-analysis. Such meta-analyses could be repli-
cated to include any OEL study. Such an investigation has been
reported [1]. These authorsidentified 28 language restricted
meta-analyses of which the statistical results of one meta-
analysis [23], of selective decontamination of the digestive
tract, whereby the inclusion of a German article (Odds Ratio =
0.68, 95% CI: 0.32-1.44) [24] would have changed the
results from no statistical effect on mortality (Odds Ratio =
0.70, 95% CI: 0.45-1.09) to a statistically significant reduc-
tion in mortality (Odds Ratio = 0.67; 95% CI: 0.47-0.95).
However, there has been some debate [25] about whether
this German study was a randomized trial and should have
been included in the meta-analysis in the first place.

The overall scientific quality of all meta-analyses was
low. Similar results, using many of the same journals used
here, have been reported elsewhere [26,27]. As such, we be-
lieve that our results are a representative sample of meta
analyses with respect to quality. We did not observe any sta-
tisticaly significant differences among the three groups of
meta-analyses included here. The scientific quality in two of
the groupsincluded in our analysis scored within the “major
flaws’ category of the validated instrument we used. Per-
haps initiatives, similar to those recently developed for ran-
domized trials [28], will help improve the quality of reports
of meta-analyses [29].

These resultsindicate that language inclusive meta-analyses,
compared to language restricted meta-analyses, include

more randomized trials, and have larger cumulative sample
sizes. The net effect isto provide to a more precise result, as
seen in narrowing, by approximately 16% on average, of the
width of the confidence intervals of meta-analyses.

There are limitations to our study. We did not sample
from the largest group of meta-analyses, namely, those in
which the language selection criteria were not explicit. It is
possible that this group is different from the three groups we
did sample. However, the results reported by Jadad and Mc-
Quay [26], which included all four groups, are consistent
with what we reported here.

Our analysis is based on a relatively small number of
meta-analyses. This might be due to the limitations of our
sampling frame, clinical topics and interventions. Our study
included conventional interventions that might be of more
interest in “developed” countries where high citation impact
factor journals are published. Typically such journals pub-
lish English language reports only. This might explain why
we found so few OEL trials. Perhaps the examination of
complementary and alternative medicine interventions or a
different sampling frame could provide different results
than those we observed here [30,31]. We encourage others
to replicate our study using different sampling frames, clini-
cal areas and interventions.
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Appendix A

The estimate of language effect reported here (i.e., the
ratio of odds-ratios of trestment effects estimated from EL
and OEL trials, respectively) was derived from alogistic re-
gression and verified in a conditional logistic regression to
condition out the trial effect (i.e., treatment groups were
matched on trial). The binary outcomes from the included
trials were re-expressed as unwanted endpoints (e.g. mortality
instead of survival outcomes), if necessary. The main model
was specified asfollows: logit of eventsin atreatment arm =
o + Bi (trid ith indicator) + e (treatment) + &j (treatment X
jth meta-analysis) + o (treatment X language), with X denot-
ing an interaction. The effect of language on treatment effect
estimates, the main parameter of interest, was tested using
the treatment by language interaction. Testing this parameter
in the model is interpretable in terms of simpler analyses.
Suppose we looked within a given meta-andysis. If we as-
sessed the trestment effect within that meta-analysis separately
from the EL trials and OEL trials, then tested the difference
between the treatment effect estimates, that would be equiv-
alent to the interaction test in a logistic regression model.
The meta-logistic regression model simply averaged those
within-meta-analysis interaction tests across al meta-analyses
included in the model.

The language effect estimate was unchanged regardless
of the variations in the above model specification. In partic-
ular, the main effect of language or meta-analysis did not
explain anything beyond the trial main factor and did not
change the language effect estimate.

Theinclusion of many indicator variablesfor thetria factor
in thislogigtic regression model was a cause for concern. Asa
sengitivity analyss, we performed aconditional logistic regres-
sion matching treatment by trial. Note that when conditioning
on trial, the main effect of language was not meaningful, or at
least its interpretation was problematic. This was however par-
allel to similar considerations in matched case-control studies.
For example, one can match on a factor such as age, and till
edtimate the age and exposure interactions, even though the
main effect of agein such a study would not have ameaningful
clinical interpretation. For simplicity, we elected to report our
findings from the logistic regression asthe inclusion of indica
torsfor trials did not affect the language effect etimates.
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