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The PEDro scale had acceptably high convergent validity, construct
validity, and interrater reliability in evaluating methodological quality

of pharmaceutical trials
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Abstract
Background and Objective: The Physiotherapy Evidence Database (PEDro) scale has been widely used to investigate methodological
quality in physiotherapy randomized controlled trials; however, its validity has not been tested for pharmaceutical trials. The aim of this
study was to investigate the validity and interrater reliability of the PEDro scale for pharmaceutical trials. The reliability was also examined
for the Cochrane Back and Neck (CBN) Group risk of bias tool.

Methods: This is a secondary analysis of data from a previous study. We considered randomized placebo controlled trials evaluating
any pain medication for chronic spinal pain or osteoarthritis. Convergent validity was evaluated by correlating the PEDro score with the
summary score of the CBN risk of bias tool. The construct validity was tested using a linear regression analysis to determine the degree to
which the total PEDro score is associated with treatment effect sizes, journal impact factor, and the summary score for the CBN risk of bias
tool. The interrater reliability was estimated using the Prevalence and Bias Adjusted Kappa coefficient and 95% confidence interval (CI) for
the PEDro scale and CBN risk of bias tool.

Results: Fifty-three trials were included, with 91 treatment effect sizes included in the analyses. The correlation between PEDro scale
and CBN risk of bias tool was 0.83 (95% CI 0.76e0.88) after adjusting for reliability, indicating strong convergence. The PEDro score was
inversely associated with effect sizes, significantly associated with the summary score for the CBN risk of bias tool, and not associated with
the journal impact factor. The interrater reliability for each item of the PEDro scale and CBN risk of bias tool was at least substantial for
most items (O0.60). The intraclass correlation coefficient for the PEDro score was 0.80 (95% CI 0.68e0.88), and for the CBN, risk of bias
tool was 0.81 (95% CI 0.69e0.88).

Conclusion: There was evidence for the convergent and construct validity for the PEDro scale when used to evaluate methodological
quality of pharmacological trials. Both risk of bias tools have acceptably high interrater reliability. � 2017 Elsevier Inc. All rights
reserved.
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1. Introduction

The Physiotherapy Evidence Database (PEDro) scale [1]
was developed to measure methodological quality and
completeness of statistical reporting of reports of
Funding: T.P.Y. is supported by CAPES (Coordination for the Improve-

ment of Higher Education Personnel), Ministry of Education, Brazil. C.M.

is supported by a Principal Research Fellowship from the National Health

and Medical Research Council, Australia.

* Corresponding author. School of Public Health, Sydney Medical

School, The University of Sydney, Edward Ford Building (A27), Sydney,

NSW 2006, Australia. Tel.: þ61 2 9036 9262; fax: þ61 2 9036 9019.

E-mail address: tyamato@georgeinstitute.org.au (T.P. Yamato).

http://dx.doi.org/10.1016/j.jclinepi.2017.03.002

0895-4356/� 2017 Elsevier Inc. All rights reserved.
randomized and quasi-randomized controlled trials in phys-
iotherapy. It was originally created to rank the search results
in the PEDro evidence resource (www.pedro.org.au), so
users could quickly identify trial reports that are more likely
to be valid and have sufficient information to make their re-
sults interpretable. The PEDro scale has become one of the
most used and useful tools to quantify methodological qual-
ity in physiotherapy trials [2e4]. The scale comprises 11
items: (1) inclusion criteria and source; (2) random alloca-
tion; (3) allocation concealment; (4) baseline comparability;
(5) blinding of subjects; (6) blinding of therapists; (7) blind-
ing of assessors; (8) over 85% follow-up; (9) intention-to-
treat analysis; (10) between-group comparison; and (11)
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What is new?

Key findings
� The Physiotherapy Evidence Database (PEDro)

scale summary score and individual items have
acceptable measurement properties to evaluate
methodological quality of pharmacological trials.

What this adds to what was known?
� The PEDro scale and Cochrane Back and Neck

risk of bias tool have similar clinimetric properties,
and scores are strongly correlated.

What is the implication and what should change
now?
� There is no empirical basis to favor one tool over

the other.

point estimates and variability. The total PEDro score is
calculated by counting the number of ‘‘yes’’ responses for
items 2e11 (item 1 is not used for calculation of the total
PEDro score because it is more related to external validity)
and ranges from 0 to 10 points.

The clinimetric properties of the PEDro scale have been
tested, and it has been shown to have acceptable validity,
with evidence for convergent and construct validity for 8
of 11 individual items [5]. Previous studies reported accept-
ably high reliability for the total PEDro score (intraclass cor-
relation coefficient [ICC] 5 0.58e0.91) [1,6], as well as the
reliability of the individual scale items (kappa5 0.50e0.88)
[1,7e9]. In addition, a Rasch analysis revealed that the
PEDro scale can be used as a continuous scale [10].

Other instruments have been developed to measure the
methodological quality of trials evaluatinghealth interventions
[2]; however, none are considered to be the gold standardmea-
sure. The Jadad scale [11], for example, is widely used by the
health care community [2] but considers only three compo-
nents (randomization, blinding, and withdrawals or dropouts),
all of which are included in the 11-item PEDro scale. Further-
more, the Jadad scale may not be responsive enough to allow
discrimination between different levels of quality [12]. This
is an important issue as evaluation of methodological quality
influenceshow the results of clinical trials are incorporated into
systematic reviews [1,13,14]. The Cochrane risk of bias tool
[15] is used to assess methodological quality in Cochrane sys-
tematic reviews. This tool addresses seven domains (sequence
generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incomplete
outcome data, selective outcome reporting, and ‘‘other
issues’’), all of which are included in the PEDro scale except
for the domain ‘‘other issues.’’ Different versions of the
Cochrane risk of bias tool are in use; for example, the
Cochrane Back and Neck (CBN) Group use a 12-item version
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which includes intention-to-treat analysis, group similarity at
baseline, cointerventions, compliance, and timing of outcome
assessments in addition to the seven domains [16]. In terms of
clinimetric properties, theCochrane risk of bias tool appears to
have only been evaluated for reliability. The interrater reli-
ability ranges from poor to substantial for individual domains
(kappa5 0.13e0.74) [17,18], and the reliability between pairs
of reviewers is considered ‘‘fair’’ for most domains
(kappa5 0.24e0.37) [19].

Although the PEDro scale has acceptable validity and
high reliability, one criticism is that it can only be used
for physiotherapy trials [2,17]. This is despite the fact that
the PEDro scale contains no physiotherapy-specific items
and was based on a Delphi list of trial characteristics
judged by clinical trial experts to be related to trial quality
for all health care interventions [14]. In addition, the PEDro
scale has been used in systematic reviews of many different
health care interventions, such as exercise [16], psycholog-
ical or behavioral interventions [20,21], and medical or
pharmacological treatments [22,23]. Although this
background suggests that it may be reasonable to use the
PEDro scale for rating nonphysiotherapy trials, no study
has directly evaluated the measurement properties of the
PEDro scale when used in this manner. Therefore, the
aim of this study was to investigate the convergent validity,
the construct validity, and interrater reliability of the PEDro
scale when used to evaluate the methodological quality of
randomized controlled trials of analgesic medicines for
back pain or osteoarthritis. The interrater reliability was
also examined for the CBN Group risk of bias tool.
2. Methods

This is a secondary analysis of data from a previous study
which evaluated the impact of an enriched enrollment design
on the estimates of treatment effects of randomized placebo
controlled trials evaluating any pain medication for chronic
spinal pain (back or neck) or osteoarthritis (under review).
Full details of the methods are available in the review
protocol (PROSPERO 2014: CRD42014009988). Briefly,
the previous study included 53 pharmaceutical trials that
evaluated pain medications (i.e., opioid, nonsteroidal
anti-inflammatory, paracetamol, alternative medicine, or
combinations of these medicines) for spinal pain or osteoar-
thritis for short-term pain outcome. The trials were scored
using the PEDro scale by two raters, with a third rater arbi-
trating any disagreements between the raters. Effect sizes for
pain intensity for each trial were also extracted by two raters,
with any disagreements resolved by consensus discussions
and, if necessary, arbitration by a third rater.

To evaluate convergent validity of the PEDro scale for
pharmaceutical trials, we compared the total PEDro score
with summary score calculated for the risk of bias tool of
the CBN Group [16]. We used the PEDro ratings from a
previously published study evaluating pharmacological
trials and the ratings for the CBN Group risk of bias tool
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were determined by two independent reviewers (same
reviewers from the PEDro ratings). Any disagreements
were resolved by discussion or arbitration of a third
reviewer. Although the Cochrane Handbook recommends
against using a summary score for reporting quality in
systematic reviews [15], we calculated a summary score
for the Cochrane risk of bias tool to allow comparison with
the total PEDro score. The number of items classified as
‘‘low risk of bias’’ was counted to give a score out of 12,
ranging from 0 to 12.

We set three constructs to evaluate the construct validity
of the PEDro scale. The first was that the total PEDro score
would be inversely associated with treatment effect size.
This is based on research showing that higher quality trials
are more likely to report smaller treatment effect sizes [24].
The second was that the total PEDro score would be
positively correlated with journal impact factor; this is
based on the view that higher impact journals are more
likely to publish trials of higher quality. The third was that
the summary score of the Cochrane risk of bias tool would
be associated with the PEDro scale, based on the idea that
both scales are sensible to measure methodological quality
in pharmaceutical trials.

Effect sizes were extracted from the included studies for
the primary analysis and expressed as mean differences and
95% confidence intervals. Effect sizes were extracted for
short-term (less than 3 months from randomization),
intermediate-term (at least 3e12 months from randomiza-
tion), and long-term (more than 12 months from randomi-
zation) follow-ups, but only the short-term follow-ups
were used in this secondary analysis as this provided the
highest number of included trials. Pain outcomes were all
converted to a 0 (no pain) to 100 (worst possible pain)
scale. We extracted the journal impact factor for each study
from the SCImago database for the year that the article was
published.

To evaluate interrater reliability of the PEDro scale for
pharmaceutical trials, we used the ratings generated by
the two independent raters (i.e., before arbitration of
disagreements by a third rater). The ratings for individual
items and summary scores for both the PEDro scale and
CBN Group risk of bias tool were used for the analysis.
Table 1. Characteristics of included studies (n 5 53)

Sample size, median (IQR) 268 (83e491)
Mean age, median (IQR), yrs 58.3 (50.6e61.8)
Total PEDro score, median (IQR) 7.0 (7.0e8.0)
Cochrane risk of bias tool summary

score, median (IQR)
7.0 (5.0e8.0)

Condition, n (%)
Spinal pain 15 (28)
Osteoarthritis (hip or knee) 38 (72)

Abbreviations: IQR, interquartile range; PEDro, Physiotherapy
Evidence Database.
2.1. Analysis

Convergent validity was evaluated by correlating the
total PEDro score and the summary score for the Cochrane
risk of bias tool using Spearman correlation coefficient (and
95% confidence interval [CI]). A correlation coefficient of
0.70 or higher was considered as strong convergence,
0.50e0.69 as moderate convergence, 0.20e0.40 as moder-
ate divergence, and less than 0.20 as strong divergence
[25,26]. Because neither tool has been reported with perfect
reliability, we corrected for an attenuation due to imperfect
reliability (calculated in our study) using the Spearman
Brown Prophecy formula [5].
The construct validity was tested using a linear regres-
sion analysis to determine the degree to which the total
PEDro score is associated with treatment effect sizes, jour-
nal impact factor, and the summary score for the Cochrane
risk of bias tool. We conducted this regression analysis with
each of the three variables separately. P-values !0.05 were
considered to be significant.

The interrater reliability for the PEDro scale and CBN
Group risk of bias tool were estimated by comparing the first
and second assessor’s ratings. The Prevalence and Bias
Adjusted Kappa (PABAK) coefficient and 95% CI were used
to quantify the reliability for each item. Interpretation of the
PABAK coefficient has been described as follows: !
0 5 poor, 0.00e0.20 5 slight, 0.21e0.40 5 fair,
0.41e0.60 5 moderate, 0.61e0.80 5 substantial,
0.81e1.005 almost perfect [27]. Percentage of exact agree-
ment was also calculated for each item. Intraclass correlation
coefficients (ICCs) and 95% CIs were calculated for the total
PEDro score and summary score for the Cochrane risk of
bias tool.

All statistical analyses were performed with SAS
Enterprise Guide 5.1 (Statistical Analysis System, Cary,
NC, USA), IBM SPSS Statistics, version 20.0 (IBM Corp.,
Armonk, NY, USA), and the Diagnostic and Agreement
Statistics calculator [28].
3. Results

Of the 53 trials included in the analysis (n 5 21,183
participants), 17 evaluated opioid analgesics (29 subgroups
of comparisons) and 36 evaluated other types of analgesics
(62 subgroups of comparisons). Some trials evaluated both
opioids and other analgesics in different groups and were
included in both comparisons. Ninety-one comparisons
from the 53 included trials were used in the regression
analyses. The characteristics of the included studies are
described in Table 1, and the full description of the
included trials is presented in Appendix 1 at www.
jclinepi.com.

The convergent validity was tested by a correlation
between the total PEDro score and the summary score for
the Cochrane risk of bias tool. The correlation between
these two instruments was 0.61 (95% CI 0.46e0.72) repre-
senting a moderate convergence. When the analysis was

http://www.jclinepi.com
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Table 3. Interrater reliabilitydPrevalence and Bias Adjusted Kappa
(PABAK) and percent exact agreement for each PEDro scale item

PEDro scale items
PABAK

coefficient % Agreement

Item 5, blinding of subjects 0.51 75.5
Item 6, blinding of therapists 0.59 79.3
Item 1, inclusion criteria and source 0.62 81.1
Item 3, allocation concealment 0.70 84.9
Item 7, blinding of assessors 0.77 88.7
Item 4, baseline comparability 0.85 92.5
Item 11, point estimates and variability 0.85 92.5
Item 9, intention-to-treat analysis 0.89 94.3
Item 8, over 85% follow-up 0.93 96.2
Item 2, random allocation 1.00 100.0
Item 10, between-group comparison 1.00 100.0

Abbreviation: PEDro, Physiotherapy Evidence Database.
PABAK values exceeding 0.60 are italicized.
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adjusted for reliability, the corrected correlation was 0.83
(95% CI 0.76e0.88) indicating a strong convergence.

The construct validity of the PEDro scale was tested
using a linear regression of the total PEDro score with treat-
ment effect size, journal impact factor, and the summary
score of the Cochrane risk of bias tool (Table 2). The total
PEDro score was significantly associated with the effect
sizes, where a 1-point higher total PEDro score was associ-
ated with a decrease in effect size of 0.07 (on a 100-point
visual analog scale). The total PEDro score was also signif-
icantly associated with the summary score for the Cochrane
risk of bias tool, where 1 point in the total PEDro score was
associated with an increase of 0.51 points in the summary
score of the Cochrane risk of bias tool. The total PEDro
score was not associated with the journal impact factor in
the final model (regression coefficient 5 0.31).

The PABAK coefficient was used to quantify the
interrater reliability for each item of the PEDro scale for
the total sample of 53 studies (Table 3). PABAK values
exceeded 0.60 (i.e., classified as at least substantial
agreementditalicized in the table) for all but two PEDro
scale items. Random allocation, between-group comparison,
over 85% follow-up, intention-to-treat analysis, baseline
comparability, and point estimates and variability were clas-
sified as almost perfect agreement. Blinding of assessors,
allocation concealment, and inclusion criteria and source
were classified as substantial agreement. Blinding of thera-
pists and blinding of subjects were classified as having mod-
erate agreement. The ICC for the total PEDro score was 0.80
(95% CI 0.68e0.88), indicating substantial agreement.

The PABAK coefficient was also used to quantify the
interrater reliability for each item of the Cochrane risk of bias
tool for the total sample of 53 studies (Table 4). PABAKvalues
exceeded 0.60 (i.e., classified as at least substantial
agreementditalicized in the table) for all but three Cochrane
tool items. Sequence generation, incomplete outcome data, se-
lective outcome reporting, group similarities at baseline, and
timingofoutcomeassessmentwere classifiedas almost perfect
agreement, whereas allocation concealment, blinding of
Table 2. Construct validitydlinear regression on the association of the
total PEDro score, effect sizes, journal impact factor, and
summary score for the Cochrane risk of bias tool

Comparison

Linear regression

Regression coefficient
(95% CI) P-value

Total PEDro score vs.
effect size (mean difference)

0.07 (0.03, 0.10) 0.0007***

Total PEDro score vs. journal
impact factor

0.31 (�0.15, 0.78) 0.19N.S.

Total PEDro score vs. summary
score for Cochrane risk
of bias tool

0.51 (0.40, 0.62) !.0001***

Abbreviations: PEDro, Physiotherapy Evidence Database; CI, con-
fidence interval; N.S., not significant.

***P ! 0.001.
personnel, cointerventions, and compliance were classified
as substantial agreement, and the blinding of participants,
blinding of assessors, and intention-to-treat analysis were clas-
sifiedasmoderate agreement. The ICC for theCochrane riskof
bias tool summary score was 0.81 (95% CI 0.69e0.88),
indicating an almost perfect agreement.
4. Discussion

There was evidence for the convergent validity of the
PEDro scale when used to assess pharmacological trials
as evidenced by a strong corrected correlation (r 5 0.83)
between the total PEDro score and Cochrane risk of bias
tool summary score. There was also evidence for construct
validity with the total PEDro score being inversely
associated with the effect sizes and positively associated
with the summary score for the Cochrane risk of bias tool
(but the total PEDro score was not associated with journal
impact factor). The interrater reliability for each item of the
PEDro scale and Cochrane risk of bias tool was substantial
for most items. The ICCs for both the total PEDro score
and summary score Cochrane risk of bias tool indicated
Table 4. Interrater reliabilitydPrevalence and Bias Adjusted Kappa
(PABAK) and percent exact agreement for each Cochrane tool item

Cochrane tool items
PABAK

coefficient % Agreement

Item 3, blinding of participants 0.59 77.4
Item 5, blinding of outcome assessment 0.59 75.5
Item 7, intention-to-treat analysis 0.59 66.0
Item 10, cointervention 0.66 81.1
Item 4, Blinding of personnel 0.74 77.4
Item 2, Allocation concealment 0.77 84.9
Item 11, Compliance 0.77 86.8
Item 6, Incomplete outcome data 0.81 86.8
Item 8, Selective outcome reporting 0.85 92.5
Item 9, Group similarity at baseline 0.89 92.5
Item 1, Sequence generation 0.96 98.1
Item 12, Timing of outcome assessment 1.00 100.0

PABAK values exceeding 0.60 are italicized.
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substantial agreement and almost perfect agreement,
respectively.

This is the first study evaluating the measurement
properties of the PEDro scale in pharmaceutical trials,
including comparing the PEDro scale and the Cochrane risk
of bias tool. The PEDro scale was shown to be both valid
and reliable for assessing methodological quality of trials
evaluating pharmacological interventions. Although the
lack of a gold standard for assessing the methodological
quality of clinical trials prevented the evaluation of crite-
rion validity, both convergent validity and construct validity
were evaluated. Our analysis of construct validity was thor-
ough, including effect sizes, journal impact factor, and the
Cochrane risk of bias tool.

Our results indicating that the PEDro scale is a valid and
reliable tool for assessing risk of bias in trials evaluating
pharmaceutical interventions concur with previous studies
that have tested the measurement properties of the PEDro
scale when used to assess trials evaluating physiotherapy
interventions [2,5,17]. Based on the comparison between
the PEDro scale and Cochrane risk of bias tool, we can
conclude that there is no reason to favor the Cochrane risk
of bias tool over the PEDro scale to assess methodological
quality of trials or summarize the methodological quality in
systematic reviews as the scales are strongly correlated.
Our data repudiate two previous comparisons, which
suggested that the PEDro scale produced different ratings
of methodological quality when compared with the
Cochrane risk of bias tool [29,30]. In both cases, arbitrary
cut points were applied to the total PEDro score and these
were compared to an abbreviated Cochrane risk of bias tool
(three items onlydsequence generation, allocation
concealment, blinding of outcome assessment). Impor-
tantly, we have shown that when the full version of each
instrument is used (and analyses are corrected for the
imperfect reliability of the instruments), the PEDro scale
and Cochrane risk of bias tool are highly correlated [31].
This concordance is to be expected as the two scales
contain quite similar items.

According to our findings, either the PEDro scale or the
Cochrane risk of bias tool can be used to measure method-
ological quality in pharmaceutical trials as they are highly
correlated. In our study, the PEDro total score and the
summary score for the Cochrane risk of bias tool had a pos-
itive association. The inverse association between the total
PEDro score and effect sizes confirms our hypothesis that
poor methodological quality is related with higher effect
estimates [24]. However, we did not find any association
with journal impact factor. Macedo et al. [5] found a weak
but significant association with journal impact factor but
they did not investigate pharmaceutical trials. Moreover,
we cannot discard this association in future observations.

Regarding the interrater reliability, nearly all of the
PEDro scale and Cochrane risk of bias tool items had
almost perfect agreement. Items with the lowest reliability
were blinding of subjects and blinding of therapists for the
PEDro scale and blinding of participants, blinding of
outcome assessment, and intention-to-treat analysis for
the Cochrane risk of bias tool. This low reliability of the
blinding items may have more to do with the reporting of
trials than the scale items per se [32]. The use of terms like
single-blind, double-blind, and triple-blind to describe
blinding in trials is confusing because health care profes-
sionals and textbooks have used different definitions for
these terms (e.g., in a survey of physicians and textbooks,
there were 15 and 7 different definitions of triple-blind,
respectively) [32]. If trial authors do not provide further
details on who was blinded (i.e., participant, assessor, care
provider), it makes it difficult for the reviewers to score
blinding on risk of bias instruments.

We have provided strong evidence that the PEDro scale
can be used to evaluate risk of bias in trials evaluating
health care interventions beyond physiotherapy trials. The
PEDro scale was valid and reliable for assessing methodo-
logical quality in pharmaceutical trials. The Cochrane risk
of bias tool presented similar reliability and was strongly
correlated with the PEDro scale. Future studies could
explore the agreement between individual items in common
to both instruments as well as explore the question of
whether methodological quality can be quantified by a
continuous score or needs to be evaluated by a series of
individual items.
5. Conclusion

We have provided strong evidence that the PEDro scale
can be used to evaluate methodological quality in trials
evaluating health care interventions beyond physiotherapy
trials. The PEDro scale was valid and reliable for assessing
methodological quality in pharmaceutical trials. The
Cochrane risk of bias tool presented similar reliability
and was strongly correlated with the PEDro scale. Future
studies could explore the agreement between individual
items in common to both instruments as well as explore
the question of whether methodological quality can be
quantified by a continuous score or needs to be evaluated
by a series of individual items.

Supplementary data

Supplementary data related to this article can be found at
http://dx.doi.org/10.1016/j.jclinepi.2017.03.002.
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