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Language of publication has a small influence on the quality of reports
of controlled trials of physiotherapy interventions

S�ılvia Regina Shiwaa, Anne M. Moseleyb,c, Christopher G. Maherb,c,
Leonardo Oliveira Pena Costaa,b,*

aUniversidade Cidade de S~ao Paulo, Rua Ces�ario Galeno 448, 03071000 S~ao Paulo, S~ao Paulo, Brazil
bMusculoskeletal Division, The George Institute for Global Health, New South Wales, Australia

cDepartment of Medicine, The University of Sydney, New South Wales, Australia

Accepted 23 August 2012
Abstract
Objectives: To investigate whether the methodological quality is influenced by language of publication in reports of randomized con-
trolled trials and controlled clinical trials of physiotherapy interventions.

Study Design and Setting: Bibliometric and methodological quality data from all reports of trials indexed on the Physiotherapy Ev-
idence Database (PEDro) up to February 2011 were extracted. Descriptive statistics on the total PEDro score and the 11 individual PEDro
items were calculated for each language of publication and for all noneEnglish-language reports combined. Regression models were cal-
culated to predict the total PEDro score and the presence of each of the 11 items of the PEDro scale using the language of publication as an
independent variable.

Results: A total of 13,392 reports of trials were used for this study, 12,532 trials published in English and 860 published in other lan-
guages. Overall methodological quality was better for English reports than reports written in other languages (b5 0.15, 95% confidence
interval5 0.04, 0.25). Specifically, reporting was better for items relating to random allocation, concealed allocation, and blinding of as-
sessors, worse for more than 85% follow-up and intention-to-treat analysis, and no different for eligibility criteria and source specified,
baseline comparability, blinding of subjects and therapists, reporting of between-group statistical comparisons, and reporting of point mea-
sures and measures of variability.

Conclusion: Language of publication is associated with the methodological quality of reports of physiotherapy trials. Although English
reports are more likely to have better methodological quality than reports written in other languages, the magnitude of this influence is
small. � 2013 Elsevier Inc. All rights reserved.
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1. Introduction

The practice of evidence-based physiotherapy should be
informed by relevant and high-quality clinical research [1].
Physiotherapy (or physical therapy) interventions broadly
involve the use of education, therapeutic exercise, func-
tional training, manual therapy, prescription of devices
and equipment, airway clearance techniques, and electro-
therapeutic modalities across a range of health conditions
[2]. The best types of clinical research about the effects
of an intervention are randomized controlled trials and sys-
tematic reviews of randomized controlled trials [3,4]. Two
challenges for implementing evidence-based physiotherapy
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are that the quality of reports of trials varies widely [5], and
trials and reviews are published in a number of different
languages. Similar challenges are also experienced in other
areas of health care [6].

High-quality studies are the ones that present low risk of
systematic error (or bias). There is some empirical evidence
that the quality of reports of controlled trials in physiotherapy
are slowly improving over time [7]. This improvement in
quality may be due to a better understanding of important
sources of bias, such as concealed allocation, intention-
to-treat analysis, and blinding [7]. As physiotherapy com-
monly involves the use of complex interventions, it may
not be possible to use design features to control some forms
of bias (eg blinding of therapists and patients) is only possible
when evaluating electrotherapy interventions. Reports of
randomized controlled trials and controlled clinical trials in
physiotherapy are published in multiple languages; and to
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What is new?

Key findings
� Although language of publication is associated

with the methodological quality and statistical re-
porting of physiotherapy trials, the magnitude of
this influence is small.

What this adds to what was known?
� Previous studies on this topic were small and re-

stricted to just a few languages. A more robust
analysis from our study indicates that English-
language trial reports have slightly higher method-
ological quality compared with reports published
in languages other than English in the field of
physiotherapy.

What is the implication and what should change
now?
� As the risk of bias may be higher in reports of

physiotherapy trials published in languages other
than English, methodological quality and statistical
reporting should be carefully evaluated for all trial
reports (regardless of language of publication) be-
fore inclusion into summaries of evidence.

our knowledge, there are no studies that have investigated
the influence of language of publication on the quality of
trial reports in physiotherapy.

Although English-language reports appear to have simi-
lar [8,9] or slightly higher [10] methodological quality
compared with reports published in languages other than
English, only a few languages have been investigated
(English, Chinese, German, French, Italian, Japanese,
Portuguese, and Spanish) using a relatively small sample
of trial reports. The largest evaluation compared 485
English-language reports with 115 noneEnglish-language
reports (42 German, 29 French, 12 Italian, 8 Japanese,
7 Spanish, 6 Portuguese, 3 Chinese, and 8 unspecified Eu-
ropean languages) [10], whereas the other evaluations com-
pared 133 English reports with 96 non-English reports
(20 French only, 20 German only, 20 both French and
German, 20 Italian, and 16 Spanish) [9] and 40 English
reports with 40 German reports [8]. A more robust evalua-
tion of the influence of language would be possible with
a larger sample of published trials that included a broader
range of languages. It is possible to perform this analysis
with reports of trials of physiotherapy interventions be-
cause nearly all trial reports have been indexed on a single
database, the Physiotherapy Evidence Database (PEDro -
http://pedro.org.au) [11,12]. The PEDro indexes report
clinical trials [13] (both randomized controlled trials and
controlled clinical trials). Furthermore, reports indexed on
PEDro are assessed for methodological quality and com-
pleteness of reporting using the PEDro scale [5,14,15].

Although English is considered a ‘‘world language,’’
only 25% of the world population can speak or read English
[16]; however, approximately 90% of all physiotherapy
trials and systematic reviews are published in English.
Although the Cochrane Collaboration recommends that re-
views include reports of trials irrespective of language of
publication [13], nearly 80% of systematic reviews of ran-
domized controlled trials have restrictions with regards to
the language of publication, mostly excluding trials pub-
lished in languages other than English [17]. Perhaps these
language restrictions occurred in these reviews because of
the difficulty in identifying trials published in languages
other than English, the languages spoken by the reviewers,
or owing to the view that English language publications are
sufficient for summaries of evidence such as systematic
reviews or clinical practice guidelines [9]. Based on an
analysis of 50 Cochrane reviews, excluding non-English
language trials had little effect on the overall treatment ef-
fects [10]. One way to assess whether language restrictions
are reasonable for systematic reviews is to assess the qual-
ity of reports of trials in both languages (English and non-
English). If the quality of English and non-English trial
reports are similar, there will be no reason for exclusion
of trials based on the language of publication [9].

Our primary aim was to investigate whether the quality
of trial reports is influenced by the language of publication
(English vs. non-English), as rated by the 11-item PEDro
scale. Our secondary aim was to describe the characteristics
of the universe of physiotherapy trial reports published in
each available language.
2. Methods

All trial reports (clinical controlled trials and rando-
mised controlled trials) indexed on PEDro in February
2011 were downloaded. The variables downloaded were
title, authors, journal name, year of publication, language,
therapy being evaluated, and PEDro scale (ratings of each
of the 11 items and the total PEDro score). We excluded tri-
als that had incomplete PEDro scale ratings (i.e., reports
that were still in the process of being indexed on PEDro)
from the evaluation of the relationship between language
and quality of reporting.

The PEDro scale was chosen for this study and trials in-
dexed on PEDro are assessed for methodological quality
and statistical reporting using the 11-item PEDro scale
[5,14,15]. The items are: (1) eligibility criteria and source
specified; (2) random allocation; (3) concealed allocation;
(4) baseline comparability; blinding of (5) subjects, (6)
therapists, and (7) assessors; (8) more than 85% follow-
up; (9) intention-to-treat analysis; (10) reporting of
between-group statistical comparisons; and (11) reporting
of point measures and measures of variability. Each item

http://pedro.org.au
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has clearly defined scoring criteria, which are included in
the electronic Appendix (see at www.jclinepi.com) to this
article. The last 10 items are used to calculate the total PE-
Dro score (the first item is not used as it is related to gen-
eralizability, rather than methodological quality and
statistical reporting), which is calculated by summing the
number of items met. The total PEDro score ranges from
0 to 10, with higher scores indicating higher methodologi-
cal quality and more complete statistical reporting. Each
trial report indexed on PEDro is rated by two independent
assessors and, if there are disagreements, arbitration is per-
formed by a third assessor. Trials are rated on the basis of
the published report only. The PEDro items are achieved
only when unambiguous evidence is included in the report.

The assessors also allocate codes for the therapy being
evaluated (i.e., acupuncture; behavior modification; educa-
tion; electrotherapies, heat and cold; fitness training; health
promotion; hydrotherapy, balneotherapy; neurodevelop-
mental therapy, neurofacilitation; orthoses, taping, splint-
ing; respiratory therapy; skill training; and strength
training; stretching, mobilization, manipulation, and mas-
sage). Reports of trials written in languages other than
English are rated by bilingual assessors using the English
version of the PEDro scale.
Mean (and 95% CI) total PEDro score (/10)
0 1 2 3 4 5 6 7 8 9 10

English

Non-English (combined)

Norwegian

Chinese

German

Dutch

Italian

French

Spanish

Portuguese

(n=12,532)

(n=860)

(n=8)

(n=405)

(n=253)

(n=33)

(n=19)

(n=31)

(n=49)

(n=62)

Fig. 1. Mean (95% CI) total PEDro score by language of publication
(number of trials in each bar is given in brackets). CI, confidence in-
terval; PEDro, Physiotherapy Evidence Database.
2.1. Statistical analysis

The number of trial reports in each language was calcu-
lated. The mean (95% confidence interval [CI]) of total
PEDro scores were calculated for trial reports in each indi-
vidual language as well as for all non-English reports com-
bined. The total PEDro score was calculated for all years of
publication combined and for each decade from the 1920s
to 2010s. A Student’s independent t-test was used to com-
pare the total PEDro score for English- with noneEnglish-
language trials. We calculated the proportion of ‘‘yes’’
responses for each individual item of the PEDro scale for
each individual language and for all non-English reports
combined.

The multivariate analyses allowed for controlling for fac-
tors other than publication language that may be associated
with the quality of reporting (i.e., potential confounders). A
multivariate linear regression analysis was performed to pre-
dict the total PEDro score (dependent variable) including the
following terms in the regression equation (independent var-
iables): English trial reports (coded as 1) vs. non-English
trial reports (coded as 0); number of years since publication
(we calculated this variable by subtracting the year of publi-
cation from 2011); if the trial evaluated electrotherapy
(coded as 1) vs. non-electrotherapy trials (coded as 0), this
variable was included in the analysis as a potential con-
founder because blinding of participants and therapists is
possible in electrotherapy trials compared with other physio-
therapy interventions (e.g., exercise). Multivariate logistic
regression analyses were performed to predict each of the
11 items of the PEDro scale (dependent variables) for
language (English vs. non-English), adjusted for the number
of years since the publication and electrotherapy (electro-
therapy vs. non-electrotherapy). We used backward elimina-
tion to specify a model in which all variables achieve
statistical significance (P! 0.05).
3. Results

In February 2011, PEDro indexed 14,619 reports of ran-
domized controlled trials and controlled clinical trials. Of
these trial reports, 13,392 had complete indexingd12,532
trials published in English and 860 published in languages
other than English. In this study, we included only articles
published in English (n5 12,532, of which 1,838 were elec-
trotherapy trials), Chinese (n5 405, 123 electrotherapy),
German (n5 253, 74 electrotherapy), Norwegian (n5 8,
2 electrotherapy), French (n5 31, 9 electrotherapy), Italian
(n5 19, 6 electrotherapy), Portuguese (n5 62, 11 electro-
therapy), Spanish (n5 49, 7 electrotherapy), and Dutch
(n5 33, 4 electrotherapy). The trial reports that were ex-
cluded because they did not have complete indexing were
published in Bosnian/Serbian/Croatian (n5 10), Bulgarian
(n5 2), Czech (n5 14), Danish (n5 61), English
(n5 789), Finnish (n5 5), Greek (n5 2), Hebrew (n5 7),
Hungarian (n5 8), Icelandic (n5 2), Japanese (n5 65),
Korean (n5 64), Lithuanian (n5 3), Persian (n5 7), Polish
(n5 36), Russian (n5 66), Slovak (n5 6), Swedish
(n5 14), Turkish (n5 63), Ukrainian (n5 1), and Roma-
nian (n5 2) languages.

Univariate analysis indicated that methodological qual-
ity and statistical reporting was similar for English and
non-English trial reports. The English trial reports had
a mean total PEDro score of 4.8 points (95% CI5 4.8,
4.9), whereas the non-English trial reports combined had
a mean total PEDro score of 4.8 points (95% CI5 4.7,
4.9), see Fig. 1. Of the non-English trial reports,
Norwegian-language reports had the highest mean total
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PEDro score (5.4 points; 95% CI5 4.4, 6.4; n5 8) and
trial reports in Portuguese had the lowest mean total PEDro
score (3.7 points; 95% CI5 3.3, 4.2; n5 62). The primary
unadjusted analysis revealed no differences in quality of tri-
als published in English compared with trials published in
languages other than English (mean difference of �0.1
points; 95% CI5�0.2, 0.0; P5 0.24; t5 1.18).

The first English-language trial [18] was published four
decades before the first noneEnglish-language trial (see
Table 1). The first non-English trial was published in
1963 (a French trial [19]), the first trials published in Dutch
[20], German [21,22], and Norwegian [23,24] were pub-
lished in the 1970s, and finally during the 1980s the first tri-
als written in Chinese [25], Italian [26], Portuguese [27],
and Spanish [28] were published. Although there is a trend
of improvement in the quality of trials over time regardless
of the language (see Table 1), English trial reports appear to
have the largest improvement.

The multivariate linear regression analysis revealed
that language of publication, adjusted for time since pub-
lication and electrotherapy intervention, does influence
the total PEDro score. The equation to predict the total
PEDro score is: total PEDro score5 5.27þ 0.15� pub-
lished in English (15 yes and 05 no)� 0.06� number
of years before 2011þ 0.30� electrotherapy trial (15
yes and 05 no). This means that if a trial report is in
English, 0.15 points, on average, can be added to the total
PEDro score (after adjusting for number of years since
publication and electrotherapy trials) compared with a trial
published in a language other than English. This equation
also means that electrotherapy trials have, on average, an
additional 0.30 points on the total PEDro score compared
with non-electrotherapy trials. Finally, for every year
before 2011, a trial report has, on average, 0.06 points less
on the total PEDro score compared with trials published
in 2011.

Table 2 presents number of trial reports and the propor-
tion of trial reports that satisfied each of the PEDro scale
individual items. The items satisfied most often in English
reports were eligibility criteria and source specified
(71.8%), random allocation (95.7%), reporting of
between-groups statistical comparisons (92.8%), and re-
porting of point measures and measures of variability
(86.5%). In contrast, the items satisfied most often in
non-English reports were eligibility criteria and source
specified (75.2%), random allocation (88.7%), more than
85% follow-up (71.2%), and reporting of between-groups
statistical comparisons (91.9%).

Compared with publishing a trial report in a non-English
language, publishing in English increased the likelihood of
fulfilling three PEDro scale items: random allocation, con-
cealed allocation, and blinding of assessors. These three
items had very high odds ratios (i.e., O2.0), see Table 3.
In contrast, reports published in a non-English language
were more likely to fulfill two PEDro items: more than
85% follow-up and intention-to-treat analysis.
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4. Discussion

Our results revealed that English reports were more
likely to have better quality than reports written in lan-
guages other than English, but the magnitude of this influ-
ence was small (b coefficient5 0.15 points) when the
analysis was adjusted for time since publication and elec-
trotherapy intervention. We also observed that the recent
studies (b coefficient5�0.06 points) and the electrother-
apy intervention trials (b coefficient5 0.30 points) have
better quality. The items’ random allocation, concealed
allocation, and blinding of assessors were more likely to
be satisfied in studies published in English and the items
more than 85% follow-up and intention-to-treat analysis
were more likely to be satisfied in studies published in
languages other than English.

This study is the first to assess the influence of language
of publication on the quality of reports of randomized con-
trolled trials and controlled clinical trials in a universe of
trials of physiotherapy. From a total of 14,619 reports of tri-
als that were included on the PEDro database on February
2011, 1,227 reports of trials were excluded (489 trials being
published in English and 738 trials published in languages
other than English) as these trials had incomplete indexing,
which can be considered as a possible limitation of the
study. Moreover, as the PEDro scale assesses only the infor-
mation that was reported in the manuscript (similarly to
other risk of bias scales), we cannot rule out the possibility
that the trial as conducted had different methodological
quality. For example, one study that interviewed authors
of 2,235 reports of randomized controlled trials published
in Chinese revealed that only 9.3% of the studies adhered
to accepted methodology for randomization [29]; in other
words, although most of the studies reported true random-
ization, the interviews with the authors of these articles
revealed that this was not the case. This shows a lack of
understanding by the authors about key concepts of trial de-
sign, nevertheless these trial reports are usually rated posi-
tive in quality scales such as the PEDro scale, as it is
impossible to audit the conduct of all trials. Another limita-
tion of our study was that we were unable evaluate other
confounding variables (like sample size and the number
of centers) because these data were not readily available
and would have had to be extracted for the 13,392 reports
of trials we included in our study.

Only three previous studies [8e10] have investigated the
influence of language on methodological quality in ran-
domized controlled trials in general medicine. The studies
were small (n5 600 [10], 229 [9], and 80 [8]) and evalu-
ated a restricted number of languages (i.e., English vs.
German, French, Italian, Japanese, Spanish, Portuguese,
or Chinese; English vs. German; and English vs. French,
German, Italian, or Spanish), instead of nine languages as
we have evaluated. Importantly, these studies reported
univariate analyses that did not adjust for possible con-
founders, so the conclusions may be inaccurate. Our



Table 3. Effect of language on satisfying each individual PEDro scale item

PEDro scale item Unadjusted odds ratio (95% CI), P-value Adjusted odds ratioa (95% CI), P-value

Eligibility criteria and source specified 0.84 (0.72, 0.98), 0.03 0.84 (0.71, 0.98), 0.03
Random allocation 2.81 (2.24, 3.53), 0.00 2.97 (2.35, 3.74), 0.00
Concealed allocation 2.05 (1.63, 2.47), 0.00 2.16 (1.75, 2.67), 0.00
Baseline comparability 0.92 (0.79, 1.07), 0.28 0.93 (0.80, 1.09), 0.37
Blinding of subjects 0.90 (0.70, 1.14), 0.39 1.19 (0.93, 1.54), 0.18
Blinding of therapists 0.88 (0.55, 1.39), 0.57 1.36 (0.85, 2.18), 0.20
Blinding of assessors 2.38 (1.99, 2.86), 0.00 2.69 (2.24, 3.23), 0.00
More than 85% follow-up 0.53 (0.45, 0.61), 0.00 0.54 (0.46, 0.63), 0.00
Intention-to-treat analysis 0.60 (0.51, 0.69), 0.00 0.59 (0.50, 0.69), 0.00
Reporting of between-groups statistical comparisons 1.14 (0.89, 1.47), 0.30 1.21 (0.94, 1.57), 0.14
Reporting of point measures and measures of variability 1.07 (0.82, 1.23), 0.95 1.03 (0.84, 1.27), 0.76

Abbreviations: PEDro, Physiotherapy Evidence Database; CI, confidence interval.
Values are odds ratio (95% CI) and P-values from the logistic regression (both unadjusted and adjusted).
a Odds ratios are adjusted for number of years since publication and electrotherapy. Odds ratios higher than one signify that the odds of meeting

the item were higher in English than in non-English trials.
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adjusted analysis revealed that the trial reports published in
English are slightly better (i.e., have higher total PEDro
scores) than those published in languages other than En-
glish; however, the magnitude of this influence is small.
The English-language reports were more likely to fulfill
the PEDro criteria for three key features that have been
closely related to bias, specifically random allocation, con-
cealed allocation, and blinding of assessors [30]. In con-
trast, noneEnglish-language reports were more likely to
fulfill the more than 85% follow-up and intention-to-treat
analysis items, features that have not been consistently
shown to introduce bias. We would argue that trials pub-
lished in languages other than English should be considered
in clinical decision making as well as being included in sys-
tematic reviews and other summaries of evidence such as
clinical practice guidelines.

Another interesting finding is that although electrother-
apy is one of the few types of physiotherapy intervention
to which subjects and therapists can be blinded (which con-
tributes two points to the total PEDro), we observed that
these electrotherapy trials add only 0.30 points to the total
PEDro score (after adjustment for confounders). This
shows that blinding has not been properly implemented in
these trials and perhaps more improvement in the design
of electrotherapy trials is possible.

This study is the largest to investigate the influence of
language of publication on the quality of reports of random-
ized controlled trials and controlled clinical trials. This was
possible because nearly all trial reports indexed on the
PEDro bibliographic database are rated for methodological
quality and statistical reporting using the PEDro scale. Our
primary aim was to investigate whether the quality of trial
reports is influenced by the language of publication. We de-
fined ‘‘quality of trial report’’ as study characteristics that
can help readers to distinguish between studies that are
more likely to be valid (internal validitydPEDro items
2e9) and statistically interpretable (PEDro items 10 and
11) than studies that are not. These 10 items compose the
total score of the PEDro scale. There are at least 21 scales
and checklists to evaluate the quality of reports of physio-
therapy trials [31], including the Cochrane risk of bias tool
[32], and the relationship between language of publication
and quality may vary based on the scale used to evaluate
quality. The PEDro scale has been shown to be reliable
[14] and valid [33,34]. This compares favorably with the
evaluation of other quality scales, for example the
Cochrane risk of bias scale.

Our findings may not be generalizable to other health
disciplines (e.g., medicine, psychology, nursing, dentistry,
and speech pathology). It would also be interesting to eval-
uate the impact of different physiotherapy subdisciplines
(e.g., musculoskeletal and neurology) on trial quality. An-
other suggestion for future studies would be to compare
more items related to external validity of studies published
in different languages, for example items related to the de-
scription of the sample, sample size, and description of the
interventions.
5. Conclusion

Language of publication is associated with the reporting
of specific items of methodological quality of physiother-
apy trials. English-language reports are more likely to ful-
fill the PEDro criteria for random allocation, concealed
allocation, and blinding of assessors and noneEnglish-
language reports are more likely to fulfill the more than
85% follow-up and intention-to-treat analysis items. Al-
though English reports are more likely to have better meth-
odological quality than reports written in other languages,
the magnitude of this influence is small.

Appendix

Supplementary material

Supplementary data related to this article can be found
online at http://dx.doi.org/10.1016/j.jclinepi.2012.08.004.
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