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Abstract t 
Includingg only a portion of all available evidence in a systematic review may 
introducee bias into the review process and threaten its validity. We set out to 
examinee the extent to which the inclusion of reports of randomized controlled 
trialss (RCTs) in languages other than English (LOE) influences the results of 
systematicc reviews using a broad dataset of 42 language inclusive systematic 
reviews,, involving 662 RCTs, including both conventional medicine (CM) and 
complementaryy and alternative medicine (CAM) interventions. 

Languagee restrictions do not change the results of CM systematic reviews but 
substantiallyy alter the results of CAM systematic reviews. For CM interventions, 
languagee restricted systematic reviews, compared to language inclusive ones, did 
nott introduce biased results, in terms of estimates of intervention effectiveness 
(randomm effects ROR = 1.02; 95%CI: 0.83,1.26). However, for CAM interventions, 
languagee restricted systematic reviews, compared to language inclusive ones , 
resultedd in a 63% smaller protective effect estimate (random effects ROR = 1.63; 
95%% CI: 1.03,2.60). These results are robust even after sensitivity analyses, and do 
nott appear to be influenced by statistical heterogeneity and publication bias. 
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Introductio n n 
Systematicc reviewers have littl e control over  random errors but can exert some 
influencee over  systematic errors (bias). Including only a portion of all available 
evidencee in a systematic review may introduce bias into the review process and 
threatenn its validity . The most comprehensive search strategies would include all 
relevantt  literature , regardless of language of publication. However, identifying, 
obtainingg and translating non-English language reports can significantly increase 
thee time, cost and effort required by the investigators. Grégroire and colleagues1 

reportedd that 78% of identified systematic reviews had language of publication 
restrictions.. The majorit y (93%) of these restrictions where at the expense of 
excludingg reports of randomized controlled trial s (RCTs) published in languages 
otherr  than English (LOE). 

Thee question regarding whether  language restrictions are a sensible policy for 
systematicc reviewers has been explored in two methodological directions. Moher 
andd colleagues set out to address whether  the quality of reporting in LOE, 
comparedd with English language (EL) reports, differs in some meaningful way2. 
Theirr  findings provide littl e ground for  the language restriction policy as there 
weree no differences between LOE and EL reports in the quality of reporting with 
respectt  to randomization, double-blinding, dropouts and withdrawals, and 
allocationn concealment. 

Inn another  methodological direction, several authors have examined the 
impactt  of excluding reports in LOE on the meta-analytical results of systematic 
reviews.reviews. Case studies on the issue result in varying conclusions. The exclusion of 
LOEE reports did not change estimates of the intervention effectiveness in two 
systematicc reviews, one examining the efficacy of beta-blockers and the other 
examiningg the efficacy of intraveneous streptokinase for  actute myocardial 
infarction 34.. The addition of LOE reports in four  language restricted systematic 
reviewss changed the treatment effect estimate in one review1. 

Memberss of our  group have approached this issue in a systematic way. We5 

identifiedd 18 systematic reviews that explicitly stated no language restrictions in 
theirr  search to identify RCTs and included reports in LOE in their  data synthesis 
(i.e.,, language inclusive systematic reviews). Results of each systematic review 
weree examined in which LOE reports were either  included or  excluded from the 
analysis.. Our  review provides no evidence that language restricted systematic 
reviewss lead to different estimates of intervention effectiveness, compared to 
languagee inclusive ones. Most (68%) of the systematic reviews we examined, 
however,, included only one LOE report. We suggested additional research to 
replicatee our  study using different sampling frames, clinical areas and 
interventions. . 
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Wee further report here on the extent to which the inclusion of LOE reports 
influencess the results of systematic reviews using a broad dataset of language 
inclusivee systematic reviews, including both conventional medicine (CM) and 
complementaryy and alternative medicine (CAM) interventions. Using this 
dataset,, we examine whether language restrictions impact the estimates of an 
intervention'ss effectiveness, whether such impact is similar for CM and CAM 
interventions,, and whether the results are influenced by other issues in the 
systematicc review process, including publication bias and statistical 
heterogeneity. . 

Methods s 

SystematicSystematic review eligibility criteria 

AA systematic review was included if it was published in English, if the primary 
dataa sources were reports of RCTs, and if the methodology section of the report 
explicitlyy stated whether only English reports were eligible for inclusion or 
whetherr trials of other languages were considered. In addition, the language 
inclusivee systematic reviews had to include at least one LOE report in the meta-
analyticc outcomes of interest to us. 

SearchSearch strategy 

Thee search strategy aimed to identify systematic reviews of RCTs published in 
Englishh between 1985 and 1999. Eligible reviews were identified from the 
collectionn of systematic reviews already assembled by our research group6, and 
throughh additional searching of Embase and the Centralised Information Service 
forr Complementary Medicine (CISCOM) database. The CISCOM database was 
searchedd for systematic reviews of RCTs published since 1985. This database was 
developedd by the Research Council for Complementary Medicine and contains 
articless on CAM published in the medical literature. Additional details regarding 
thee searching strategy can be found elsewhere7. 

SampleSample size 

Wee estimated that 45-language inclusive systematic reviews would be required 
too detect a 25% difference in the ratio of intervention effect odds-ratios (ROR) 
betweenn LOE and EL trial reports, on a log scale. The sample size calculation was 
derivedd using OR estimates from our previous study5. The median intervention 
effectt OR was 0.5 (i.e., -0.7 with a standard deviation of 1.13 on a log-odd scale) in 
favorr 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,, assuming a random effects model, a two-sided t-test, a false-positive 
errorr of 5% and power of 80%. A total of 484 trials are required under these 
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conditionss or  40 systematic reviews, approximately. Given an estimated 
prevalencee of reports in LOE of approximately 14%, a 10% increase in sample 
sizee was built in to compensate for  the unbalance between the numbers of EL and 
LOEE reports. 

ClassificationClassification of CM and CAM interventions 

Inn categorizing interventions as either  CM or  CAM, a typology proposed by 
Kemper8.. Accordingly, CM interventions included surgical and/or 
pharmaceuticall  products. An intervention was considered CAM if the 
interventionn dealt with biochemical (e.g., herbs), lifestyle (e.g., mind-body), 
biomechanicall  (e.g., chiropractic), or  bioenergetics (e.g., acupuncture). 

LanguageLanguage restriction and estimates of intervention effectiveness 

Forr  each systematic review, the effect of language restriction on the 
estimatess of an intervention' s effectiveness was derived as follows9'10. 
First ,, a pooled odds ratio11 and its standard error 12 were computed for  the 
LOEE trials. If there was a single LOE trial , the odds rati o from a 2x2 table 
wass used13. A similar  approach was used to derive corresponding 
estimatess for  the EL trials. The log rati o of the two odds rati o estimates for 
ELL  versus LOE (i.e., rati o of odds ratios, ROR) was then computed. This 
approachh enables a graphical display of the review specific RORs and aids 
inn the interpretatio n of the pooled ROR9. 
Thee pooled ROR weighted mean of these systematic review specific 
estimatess yields the average effect of language restrictions across all the 
includedd reviews. In addition, a DerSimonian-Laird random effects 
versionn of the weighted mean was derived (including a test for 
heterogeneity14). . 

Inn all analyses, a trial' s odds ratio was calculated from the 2x2 table including 
thee numbers of unwanted events and participants in the intervention and control 
armss of the trial . Odds ratios less than 1.0 therefore favor  the experimental 
interventionn over  the control one, with small odds ratios indicating a large 
protectivee effect associated with the intervention. Using this convention, a pooled 
RORR of EL versus LOE greater  than 1.0 indicates that on average, EL trial s tend 
too report smaller  protective effect compared to LOE trials. 

LanguageLanguage restriction and publication bias 

AA regression approach to funnel plot asymmetry15 was used to evaluate whether 
thee inclusion of LOE trial s in a systematic review induces a different likelihood of 
publicationn bias compared to their  exclusion. Only reviews with 5 or  more trial s 
weree included in this evaluation1617. For  each review, two z-scores testing for  no 
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funnell  plot asymmetry (i.e., the intercept of the fitted regression line is zero) were 
calculatedd including and excluding LOE trials. Z-scores from language restricted 
systematicc reviews were plotted against corresponding values from language 
inclusivee reviews. Potential deviation from the equal line in this plot indicates a 
correlationn between the inclusion of LOE trials in a systematic review and the 
possibilityy of publication bias. 

LanguageLanguage restriction and statistical heterogeneity 

AA summary index for statistical heterogeneity (a statistical heterogeneity 
index,, SHI, the I2 statistic18) was used to evaluate whether the inclusion of 
LOEE trials in a systematic review induces different statistical heterogeneity 
comparedd to their exclusion. The SHI is suitable for comparing the degree 
off  statistical heterogeneity across systematic reviews. It can be interpreted 
ass the proportion of the between-trial variation out of the total variation 
includingg both the between- and within-trial variation in the estimates of 
interventionn effect. SHI values exceeding 0.56 could induce considerable 
cautionn about statistical heterogeneity whereas values less than 0.3 might 
causee littl e concern18. 

Forr each systematic review included in our data analyses, two SHI's were 
derived:: including of LOE trials and excluding them. The indices from language 
restrictedd systematic reviews were plotted against their corresponding values 
fromm language inclusive reviews. Potential deviation from the equal line in this 
plott indicates a correlation between the inclusion of LOE trials in a systematic 
revieww and the degree of statistical heterogeneity. 

Results s 
Descriptivee details regarding the systematic reviews included in these analyses 
aree presented in the second article in this series19. Briefly, the 42 systematic 
reviewss (34 CM and 8 CAM) were published in a variety of paper-based peer-
reviewedd journals and the CDSR between 1984 and 1999 (see Appendix). These 
systematicc reviews included 662 RCTs (120,545 participants), of which 133 were 
LOEE trials (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 
outcomess examined varied from being objective (e.g., pregnancy), to more 
subjectivee outcomes, such as the reporting of headache pain. 
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Systematicc reviews excluding LOE trials, compared to their  inclusion, did not 
introducee biased results, in terms of estimates of intervention effectiveness 
(randomm effects ROR = 1.11; 95% CI: 0.92,1.34; Table 1). 

Thee effect was, however, more pronounced and statistically significant when 
thee analysis was repeated separately for  CAM interventions (Table 1). Here, 
excludingg LOE trials, compared to their  inclusion, resulted in a 63% smaller 
protectivee effect (random effects ROR = 1.63; 95% CI: 1.03, 2.60; Table 1 and 
Figuree 1). This was because on average, EL trial s tend to report smaller  protective 
effectss compared to LOE trials. However, when the analysis was limited to CM 
interventions,, no such effect was observed (Table 1). Here, excluding LOE trials, 
comparedd to their  inclusion, did not bias the estimates of an intervention's 
effectivenesss (random effects ROR = 1.02; 95%CI: 0.83,1.26; Table 1 and Figure 2). 

Whenn the data analyses was limited to CM interventions the results did not 
changee whether  the systematic review included one or  more LOE tria l (Table 1). 
Thatt  is, excluding reports of trial s in LOE did not exaggerate the estimates of the 
CMM  intervention's effectiveness. However, excluding even a single report of an 
LOEE trial from a systematic review examining a CAM intervention might result 
inn a significant exaggeration of the estimates of its effectiveness (Table 1). 

Forr  example, White and colleagues20 conducted a systematic review to 
evaluatee the effectiveness of acupuncture, compared with sham acupuncture, for 
participant ss wanting to quit smoking. The authors included 12 trial s (7 EL and 5 
LOE)) in their  quantitative data synthesis. Acupuncture was 21% (OR = 0.79; 95% 
CI::  0.55, 1.11) more effective (although not statistically significant) in producing 
earlyy abstinence, compared with sham acupuncture. Restricting the data 
synthesiss to EL reports resulted in a 7% (OR = 0.93; 95% CI: 0.58, 1.49) 
acupuncturee effect. In contrast, when the analysis was limited to reports in LOE 
thee acupuncture effect was substantially more pronounced at 31% (OR = 0.69; 
95%%  CI: 0.39,1.21). 
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Figuree 1. The effect of language restriction on estimates of intervention 
effectivenesss for the eight CAM systematic reviews. EL trials tend to report 
smallerr protective effect (right of ROR = 1) or larger protective effect (left of ROR 
== 1). 

EL L trialss tend to report smaller protective effect (right of ROR = 1) 
orr larger protective effect (left of ROR = 1) 
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Figuree 2. The effect of language restriction on estimates of intervention 
effectivenesss for the 34 CM systematic reviews. EL trials tend to report smaller 
protectivee effect (right of ROR = 1) or larger protective effect (left of ROR = 1). 
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PublicationPublication bias 

AA total of 31 language restricted systematic reviews had five or more trials. The 
mediann Z-score for funnel plot asymmetry from systematic reviews including 
LOEE trials was -0.50 (inter-quartile range: -1.87, 0.93), the negative value 
indicatingg a large degree of asymmetry. The corresponding median from 
systematicc reviews excluding LOE trials was -0.22 (inter-quartile range : -1.84, 
0.65).. The slight decrease in the median Z-score for funnel plot asymmetry can be 
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inspectedd in Figure 3. We did not observe any significant increase in funnel plot 
asymmetryy associated with language inclusive/LOE systematic reviews, 
comparedd with language restricted ones (Figure 3). In the bottom left quadrant of 
Figuree 3, where funnel plot asymmetry is likely to be associated with publication 
bias,, restricting the systematic reviews to reports of EL trial s might reduce funnel 
plott  asymmetry in approximately three systematic reviews. 
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Figuree 3. Effect of language restriction on funnel plot asymmetry from 31 
languagee inclusive systematic reviews (4 CAM and 27 CM) with at least five 
trials.. A negative Z-score indicates a large protective effect is more likely to be 
reportedd in small trials. Z-scores are displayed proportionally to the number of 
trialss in each systematic review with CM (filled circle) and CAM (open circle). A 
slopedd and dotted line denotes equality of z-scores from reviews including and 
excludingg LOE trials. Vertical and horizontal dotted lines of -1.64 and +1.64 
correspondingg to z-score testing for no funnel plot asymmetry at the significance 
levell  of 0.1. 
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StatisticalStatistical heterogeneity 

Thee statistical heterogeneity indices of language restricted versus language 
inclusivee systematic reviews are displayed in Figure 4. Of the 42 included 
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systematicc reviews, language restriction reduced a noticeable degree of statistical 
heterogeneityy (i.e., SHI  >0.3) to no heterogeneity (SHI  <0.3) in two CM and two 
CAMM  systematic reviews (#2, 4, 7, and 35, respectively - see Appendix). In all 
instances,, language restriction eliminated a relatively large number  of LOE trials. 
Otherwise,, there were no discernible trend in the correlation between language 
publicationn restrictions and statistical heterogeneity. 
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Figuree 4. Effect of language restriction on statistical heterogeneity for 42 
systematicc reviews including LOE trials. Statistical heterogeneity was 
summarizedd using the 12 statistic for reviews including and excluding LOE trials. 
Thee 12 statistics are displayed proportionally to the number of trials in each 
systematicc review with CM (circle) and CAM (triangle) interventions. The dotted 
linee denotes equality of 12 statistics from reviews including and excluding LOE 
trials.. 12 values exceeding 0.56 could induce considerable caution about statistical 
heterogeneityy whereas values less than 0.3 might cause littl e concern. 
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Discussion n 
Ourr  results suggest that limitin g language of publication of tria l reports to 
Englishh in systematic reviews of CM interventions does not change the estimates 
off  an intervention's effectiveness. This is specific to systematic reviews of CM 
interventionss and consistent with those reported previously5. Moher  and 
colleaguess identified 18 systematic reviews that included 178 English language 
tria ll  reports and 33 publications in seven LOE. Excluding these reports, 
comparedd with including them, resulted in a 2% difference in the estimates of the 
interventionn effect at the RCT level. The present results, from a database of 42 
systematicc reviews including 129 reports of RCTs in eight LOE found very 
similarr  results. The change in the estimates of an intervention's effectiveness was 
againn only 2%, on average. Juni and colleagues, using a dataset of similar  size, 
reportedd similar  results21. 

Thee present results, and those previously reported, remained unchanged 
whetherr  one or  more report of a LOE was included in the systematic review. 
Takenn together  they strongly suggest that excluding reports in LOE from the 
meta-analyticc part of a systematic review is a reasonable policy in the conduct of 
systematicc reviews. This recommendation only applies to reviews evaluating CM 
interventions.. It does not imply that systematic reviewers should neglect reports 
inn LOE. We recommend that systematic reviewers search for  reports regardless 
off  the language of publication. There may be merit in including LOE reports in 
somee aspects of the review process although this decision is likely to depend on 
severall  factors, including fiscal and other  resources being available. 

Ourr  results also suggest that the impact of language restrictions depends 
onn the type of intervention under  investigation. Systematic reviews evaluating 
thee effectiveness of CAM interventions produced different estimates of 
interventionn effect when the quantitative data synthesis was limited to trial s 
reportedd in English only. Specifically, the present analysis suggests that 
systematicc reviews of CAM interventions with language restriction produce a 
63%%  smaller  protective effect estimate, on average. This indicates that individual 
tria ll  results in LOE are important and need to be considered, along with English 
languagee ones, in any CAM systematic review. 

Inn this series, we report that systematic reviews evaluating a CAM 
interventionn included more RCTs compared to systematic reviews evaluating a 
CMM  one719. Systematic reviews in CAM generally include smaller  RCTs 
comparedd with those in CM, resulting in CAM systematic reviews included far 
fewerr  participants. If smaller  RCTs are more prone to bias, as has been 
suggestedsuggested2222,, the decision regarding the inclusion or  exclusion of LOE reports in 
CAMM  systematic reviews necessarily entails a number  of methodological 
considerations. . 
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Inn our data, the overall quality of reporting of CAM RCTs is as good as or 
betterr than that for CM interventions7'23. On the other hand, the quality of English 
reportss of CAM interventions was higher than that of the non-English CAM 
reports,, as well as both the English and non-English CM reports. This may 
suggestt that a higher level of quality for CAM RCTs is required for these trials to 
bee published in English language journals. This also explains, in part, the 
conservativee intervention estimates (i.e., smaller protective effect) in CAM 
systematicc reviews when they were limited to trial reports in English only. 
Thee likelihood of "small study" bias24 associated with the inclusion of LOE trials 
inn systematic reviews is another concern, particularly with CAM systematic 
reviews.. Most notably, Vickers and colleagues report that acupuncture research 
conductedd in certain non-English languages was uniformly positive, suggesting 
evidencee of publication bias25. Using data from 42 systematic reviews of both CM 
andd CAM interventions, our results did not suggest any significant association 
betweenn publication bias and the inclusion of reports in LOE. 

Forr both CM and CAM interventions, the inclusion of LOE trials in 
systematicc reviews expectedly resulted in genuine differences in patient 
populations,, interventions and outcome measures. In our sample of systematic 
reviews,, the clinical heterogeneity26 we expected did not translate into any 
consistentt patterns of increasing heterogeneity in the intervention effect 
estimates.. Our results suggest that the increase in generalisability of the review 
findingss from language inclusive systematic reviews is only associated with a 
smalll  increase in statistical heterogeneity. 

Wee noted a difference in the prevalence of LOE trials in language 
inclusivee systematic reviews evaluating interventions in CM and CAM7. With 
respectt to CAM interventions, the number of LOE trials is fairly large relative to 
thee total number of included trials, on average. With respect to CM interventions, 
however,, the number of LOE trials is relatively small. Again, the decision 
regardingg the inclusion of LOE trials should take into account the difference in 
thee prevalence estimates of trial reports in LOE in systematic reviews of CM and 
CAMM interventions. 

Thee LOE trials that were included in the CAM systematic reviews were 
predominantlyy published in German and French23. They were trials with a 
relativelyy high quality of reporting23. On average, they appeared to report larger 
protectivee effect estimates compared with similar trials reporting in EL. Their 
inclusionn led to some inflation in the protective effect estimates of CAM 
interventions.. This is not congruent to at least one other study examining the 
languagee of publication issue. 

Eggerr and colleagues27 examined a similar "language" issue albeit they 
askedd a different question. Here the investigators identified "pairs" of reports 

132 2 



InfluenceInfluence of language and type of intervention 

fromm investigators that published in both German and English, matching for  first 
authorr  and time of publication, with one report appearing in English while the 
otherr  report was reported in German. Of the 40 pairs of reports analyzed, those 
publishedd in English, compared with German, were nearly four  times more likely 
too be statistically positive. This result might reflect German author  submission 
biass with authors concluding that statistically positive results being of more 
appeall  to the wider  "international "  English reading audience. Alternatively , the 
resultss might reflect a journal bias to publishing statistically positive results. 
Similarr  results have been reported elsewhere28. 

Ourr  findings could be interpreted to be the result of a different set of 
biases.. The possible inflation in the protective effect estimates of CAM 
interventionss from LOE trial s might reflect author  and/or  journal bias. It is 
possiblee that authors would elect to submit their  findings of large protective 
effectt  of CAM intervention to local journals appealing to their  practitioner 
audience.. It is also possible that some journals, particularl y ones with higher 
citationn impact factors, are less predisposed to publish results of CAM trial s 
indicatingg that the CAM interventions are highly effective. This observation has 
recentlyy been reported. 
Pittlerr  and colleagues29 set out to investigate whether  there was a relationship 
betweenn the statistical directions of CAM RCT results and where they were likely 
too be published. These authors classified 352 controlled trials, included in 19 
systematicc reviews from the Cochrane Database of Systematic Reviews, as either 
positivee or  negative. They also categorized journals as either  mainstream medical 
orr  CAM, and each journal' s citation impact factor  (i.e., non-impact factor, impact 
factorr  < 1, and impact factor  > 1). Among their  findings the authors observed that 
mainstreamm medical journals with an impact factor  > 1 published an equal 
numberr  of CAM trial s with positive and negative results. This finding is in 
contrastt  with more CAM positive findings in similar  journals with a lower 
citationn impact factor. 

Journalss may need to take a more explicit stance with regards to their 
vieww of publishing CAM RCTs. This is already starting to happen. Recently, the 
Britishh Medical Journal and the Journal of the American Medical Association 
Journall  have published CAM theme issues30-31. Likewise, authors wil l need to 
revieww their  preconceived notions regarding journals' views of CAM. 

Theree are limitation s to our  study. We were only able to identify and 
includee eight systematic reviews of CAM interventions. This is a relatively small 
samplee size. Nevertheless, the results appear  to be robust and possibly 
generalisable.. The findings of no bias for  CM are in keeping with those already 
reportedd in the literature 5, although the database upon which these results are 
basedd on is considerably larger  than any one used in previous studies. Both CM 
andd CAM findings also appear  robust, based on the reported sensitivity analysis. 
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Ourr data analyses provide average results of the impact of language 
restrictionn on the estimates of intervention effectiveness from systematic reviews. 
Too what extent the average results apply at the level of an individual systematic 
revieww is unknown. Despite this, the data analysis approach we used 
incorporatess current methodology on how to assess the influence of study 
characteristicss in "meta-epidemiological" research910'32'33. 

Inn summary, language restrictions do not change the results of CM 
systematicc reviews but substantially alter the results of CAM systematic reviews. 
Thesee results are robust even after sensitivity analyses, and do not appear to be 
influencedd by statistical heterogeneity and publication bias. 
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