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Core Journals That Publish Clinical
Trials of Physical Therapy
Interventions

Leonardo Oliveira Pena Costa, Anne M. Moseley, Catherine Sherrington,
Christopher G. Maher, Robert D. Herbert, Mark R. Elkins

Objective. The objective of this study was to identify core journals in physical
therapy by identifying those that publish the most randomized controlled trials of
physical therapy interventions, provide the highest-quality reports of randomized
controlled trials, and have the highest journal impact factors.

Design. This study was an audit of a bibliographic database.

Methods. All trials indexed in the Physiotherapy Evidence Database (PEDro) were
analyzed. Journals that had published at least 80 trials were selected. The journals
were ranked in 4 ways: number of trials published; mean total PEDro score of the
trials published in the journal, regardless of publication year; mean total PEDro score
of the trials published in the journal from 2000 to 2009; and 2008 journal impact
factor.

Results. The top 5 core journals in physical therapy, ranked by the total number
of trials published, were Archives of Physical Medicine and Rebabilitation, Clinical
Rebabilitation, Spine, British Medical Journal (BMJ), and Chest. When the mean
total PEDro score was used as the ranking criterion, the top 5 journals were Journal
of Physiotherapy, Journal of the American Medical Association (JAMA), Stroke,
Spine, and Clinical Rebabilitation. When the mean total PEDro score of the trials
published from 2000 to 2009 was used as the ranking criterion, the top 5 journals
were Journal of Physiotherapy, JAMA, Lancet, BMJ, and Pain. The most highly
ranked physical therapy-specific journals were Physical Therapy (ranked eighth on
the basis of the number of trials published) and Journal of Physiotherapy (ranked
first on the basis of the quality of trials). Finally, when the 2008 impact factor was
used for ranking, the top 5 journals were JAMA, Lancet, BM], American Journal of
Respiratory and Critical Care Medicine, and Thorax. There were no significant
relationships among the rankings on the basis of trial quality, number of trials, or
journal impact factor.

Conclusions. Physical therapists who are trying to keep up-to-date by reading the
best available evidence on the effects of physical therapy interventions have to read
more broadly than just physical therapy-specific journals. Readers of articles on
physical therapy trials should be aware that high-quality trials are not necessarily
published in journals with high impact factors.
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vidence-based practice is now a
Ecentral element of contempo-

rary physical therapist prac-
tice.! Consistent application of
evidence-based recommendations is
advocated as an important and nec-
essary step for improving the quality
and reducing the cost of care.? Ran-
domized controlled trials and sys-
tematic reviews of randomized con-
trolled trials are considered the best
sources of evidence about the effects
of interventions.! Physical therapists
implementing evidence-based prac-
tice, therefore, need easy access to
published reports of trials and re-
views evaluating physical therapy in-
terventions. The challenge for phys-
ical therapists is that the number of
trials and reviews in physical therapy
is expanding rapidly (doubling every
3.5 years), and this research is pub-
lished in a large number of journals
(>2,000).3

One strategy used by physical thera-
pists who want to keep up-to-date is
to read physical therapy-specific
journals. However, such journals
may not be the best source of trials
and reviews evaluating the effects of
physical therapy interventions.%>
Several studies have attempted to
identify a core set of journals that are
relevant to physical therapist prac-
tice. For example, the 5 journals
publishing the most trials and re-
views indexed in the Physiotherapy
Evidence Database (PEDro; http://
www.pedro.org.au) in 2001 were
Archives of Pbysical Medicine and
Rebabilitation, British Medical
Journal (BM]), Spine, Physical Ther-
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apy, and Cochrane Database of Sys-
tematic Reviews; the 5 journals pub-
lishing the highest-quality trials were
British Journal of Obstetrics and
Gynaecology, New England Journal
of Medicine, Stroke, Scandinavian
Journal of Rbeumatology, and Brit-
ish Journal of Rbeumatology.> An-
other method of identifying a core
set of physical therapy-specific jour-
nals is to rank journals on the basis of
the number of citations received
over a period of time. According to
this method, the leading journals in
1997 were Archives of Physical Med-
icine and Rebabilitation, Physical
Therapy, The Journal of Bone and
Joint Surgery (American Volume),
Spine, and Clinical Orthopaedics.°
These lists of core journals in physi-
cal therapy may not be definitive be-
cause there has been a threefold in-
crease in the number of trials and
reviews since these evaluations were
published.?

Many factors can influence which
journals publish trials and reviews in
physical therapy, including the tar-
get audience, the impact or prestige
of the journal, the editorial policies
of the journal, where the research
was conducted, and the size of the
treatment effects being reported. Au-
thors may choose to submit their tri-
als to particular journals because
they believe that the intervention or
condition being treated is relevant to
the readership of that particular jour-
nal (eg, a trial investigating a physical
therapy intervention may be submit-
ted to a physical therapy-specific
journal, whereas a trial comparing a
physical therapy intervention with
drug therapy may be submitted to a
medical journal). The impact factor
of the journal, exposure to the gen-
eral media, quality of previous arti-
cles, and language of the publication
also may influence authors to choose
particular journals. Editorial policies
influence the type of research ac-
cepted for publication by particular
journals. There is clear evidence that

there is a tendency for journals to
accept manuscripts for publication if
they report large and positive effects
of the interventions being evaluated”
(also known as “publication bias”8),
and there is evidence that authors
are more likely to publish trials in an
English-language journal if the results
are statistically significant® (also
known as “language bias”'?). This
complex process by which authors
select particular journals for submis-
sion of their trials and journals ac-
cept particular types of trials ac-
counts for the large number of
journals publishing trials and re-
views evaluating physical therapy
interventions.

The primary objective of this study
was to identify core journals in phys-
ical therapy. We identified core jour-
nals by examining the number of ran-
domized controlled trials published
in each journal. The justification for
using this metric is that randomized
trials are of particular importance,
and they can be easily identified with
an existing database. Secondary ob-
jectives were to identify core jour-
nals in terms of the quality of pub-
lished trials and journal impact factor
and to describe the quality and pub-
lication year of trials published in
each core journal. The findings could
assist physical therapists in identify-
ing which journals to read to keep
up-to-date with research evaluating
the effects of physical therapy inter-
ventions. The findings also might
guide researchers seeking to publish
their trials in journals that frequently
publish high-quality trials of physical
therapy interventions and might
help librarians select the most rele-
vant journals for their collections.

Method

The data source chosen for this study
was PEDro, which indexes random-
ized controlled trials, systematic re-
views, and evidence-based clinical
practice guidelines in physical ther-
apy?; all trials indexed in PEDro are
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rated for quality.>1112 Two studies
have ranked PEDro as one of the
most comprehensive databases in-
dexing reports of trials of physical
therapy interventions (Z.A.
Michaleff, L.O.P. Costa, A.M. Mose-
ley, C.G. Maher, M. Elkins, R. Her-
bert, C. Sherrington, unpublished
data, 2010).'3 Using a pool of 281
reports of randomized controlled tri-
als of physical therapy interventions,
Moseley et al concluded that PEDro
and CENTRAL, followed by PubMed
and EMBASE, were the most compre-
hensive databases (by indexing 99%,
98%, 91%, and 82% of the trial re-
ports, respectively).’> That study
might have obtained optimistic esti-
mates of the completeness of PEDro
because it involved searching for tri-
als included in Cochrane systematic
reviews of physical therapy interven-
tions and because the construction
of both PEDro and CENTRAL also
involves searching reference lists in
Cochrane systematic reviews. Be-
cause of this limitation, a second
study was performed; that study an-
alyzed an independent sample of 400
trials generated from studies in-
cluded in systematic reviews of phys-
ical therapy interventions published
in 2008 and indexed in PubMed
(Michaleff et al, unpublished data).
The findings of the second study
were similar to those of the first
study; EMBASE indexed 96% of the
trial reports, followed by CENTRAL
(95%), PEDro (92%), and PubMed
(89%). Because of the similarities of
these databases in terms of com-
pleteness, we decided to use PEDro
only as the data source for the
present analysis because it is unlikely
that the addition of another database
(such as EMBASE, CENTRAL, or
PubMed) would markedly change
the rankings of core journals.

To be eligible for PEDro, a report
must satisfy 5 criteria: the study must
compare at least 2 interventions (or
1 intervention with a control or pla-
cebo condition), at least 1 of the in-

terventions evaluated must be used
in physical therapist practice, the in-
terventions evaluated must be ap-
plied to participants who are repre-
sentative of those to whom the
interventions might be applied in the
course of physical therapist practice,
procedures for allocating partici-
pants to interventions must be ran-
dom or intended to be random, and
the report must be a full article pub-
lished in a peer-reviewed journal.

Randomized controlled trials in-
dexed in PEDro are rated for meth-
odological quality and statistical re-
porting with the 11-item PEDro
scale.!'! The 11 items are as follows:
eligibility criteria and source; ran-
dom allocation; concealed alloca-
tion; baseline comparability; mask-
ing of participants; masking of
therapists; masking of assessors; ad-
equate follow-up; intention-to-treat
analysis; between-group statistical
comparisons; and reporting of point
measures and measures of variability.
The last 10 items are used to calcu-
late the total PEDro score; the score
is determined simply as the number
of items met. (Item 1 is not included
in the total PEDro score because it
relates to generalizability rather than
internal validity or statistical report-
ing.) Each trial is evaluated by 2 in-
dependent raters and, when there is
disagreement between the raters for
any item, arbitration is provided by a
third rater, if necessary. Reliability is
moderate for consensus ratings of in-
dividual items on the PEDro scale,
with kappa values of .50 to .79, and
moderate for the total PEDro score,
with an intraclass correlation coeffi-
cient [ICC (1,1)] of .68.

The validity of the PEDro scale was
recently evaluated in 2 studies.!®!5
In one study, the investigators tested
the construct validity of the PEDro
scale with a Rasch model and con-
cluded that the PEDro scale is a valid
measure of the methodological qual-
ity of clinical trials.'4 They also found

that it is valid to sum items from the
PEDro scale to obtain a total PEDro
score and to treat the total PEDro
score as a interval-level scale.'4 In the
other study, investigators evaluated
the construct validity and conver-
gent validity of the PEDro scale by
comparing the PEDro scale with the
scales used by Jadad et al'® and van
Tulder and colleagues,'7-18 as well as
the impact factors of the journals
publishing the trials.'> There was ev-
idence for the convergent validity
and construct validity of the total
PEDro score and for the construct
validity of 8 of the 10 items that con-
tribute to the total PEDro score.!>

We downloaded from PEDro the bib-
liographic details of all randomized
controlled trials that had complete
or incomplete PEDro scale ratings on
September 7, 2009. The variables
downloaded were article title, au-
thors, journal name, year of publica-
tion, ratings for each of the 11 items
of the PEDro scale, and total PEDro
score. We then grouped these trials
by journal name and selected all jour-
nals that had at least 80 trials indexed
in PEDro to compile the core set of
physical therapy-specific journals.
The choice of the criterion of at least
80 trials was arbitrary. Finally, we
excluded any trials that did not have
complete consensus ratings from the
list of trials published in each core
journal. The 2008 impact factor for
each core journal was downloaded
from the Thomson Reuters Scientific
Institute for Scientific Information
Web of Science Web site.

Data Analysis

Most of the data analyses were de-
scriptive. We calculated the mean
(standard deviation) total PEDro
score for all of the core journals com-
bined and for each core journal indi-
vidually. The total PEDro score was
calculated for all years of publication
combined and for each decade from
1950 on. We ranked the journals in 4
ways: number of randomized con-
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trolled trials published; mean total
PEDro score of the trials published in
the journal, regardless of publication
year; mean total PEDro score of the
trials published in the journal from
2000 to 2009; and 2008 journal im-
pact factor. We calculated the Spear-
man rho correlation coefficients for
each pair of rankings for the 4 meth-
ods used to rank the core journals.
Finally, we investigated the pattern
of the total PEDro score as well as
the cumulative frequency of random-
ized controlled trials over time for
the whole sample of reports of trials
from the core journals (regardless of
the journal) by graphing these
variables.

Role of the Funding Source

PEDro is funded by the Motor Acci-
dents Authority of New South Wales,
the Motor Accidents Insurance Com-
mission (Queensland), the Victorian
Transport Accidents Commission
(Australia), and physical therapy as-
sociations in Australia, Austria, Can-
ada, Denmark, Finland, Germany,
Ireland, the Netherlands, New Zea-
land, Portugal, Singapore, Spain,
Sweden, Switzerland, and the United
States. Research fellowships given to
Dr Maher, Dr Sherrington, and Dr
Herbert were funded by the National
Health and Medical Research Coun-
cil of Australia. The funding sources
had no role in study design, data col-
lection, data analysis, interpretation
of data, or writing of the manuscript.
The investigators had final responsi-
bility in the decision to submit the
report for publication.

Results

On September 7, 2009, PEDro in-
dexed 12,581 randomized controlled
trials. Of these trials, 11,218 trials
had complete consensus ratings for
the PEDro scale. A total of 22 jour-
nals were identified as having 80 or
more randomized controlled trials in-
dexed on PEDro. These 22 journals
represented a total of 3,165 random-
ized controlled trials or nearly a quar-

ter of the trials indexed on PEDro at
the time. Of these 3,165 trial reports,
45 had incomplete PEDro ratings and
were excluded from the analysis;
therefore, the final sample contained
3,120 trial reports published in 22
journals.

Table 1 shows data for each of the 22
journals in the core set of physical
therapy-specific  journals. Three
journals published 200 or more trials
each, and 12 journals published 100
to 199 trials each. The first trial from
these journals was published in 1952
in Lancet, and it investigated the ef-
fect of procaine penicillin and
breathing exercises in patients with
postoperative pulmonary complica-
tions.'® Not surprisingly, virtually all
of the core journals are English-
language journals. The sole excep-
tion is Zbhongguo Zuzhi Gongcheng
yu Linchuang Kangfu (Journal of
Clinical Rebabilitative Tissue Engi-
neering Research), which is a
Chinese-language journal. The list of
journals included condition-specific
journals (eg, Spine, Chest, Arthritis
and Rheumatism, and Thorax), gen-
eral medical journals (eg, British
Medical Journal, Lancet, and Jour-
nal of the American Medical Asso-
ciation [JAMA]), and physical thera-
py-specific journals (eg, Physical
Therapy, Journal of Physiotherapy,
and Journal of Orthopaedic and
Sports Physical Therapy). Most of
the main areas of physical therapy
practice (ie, neurology, musculoskel-
etal health, cardiorespiratory health,
gerontology, and sports) were cov-
ered by the list of core journals, with
the obvious omissions being pediat-
rics, continence, women’s health,
and occupational health.

The top 5 core journals in physical
therapy, ranked by the total number
of trials published, were Archives of
Physical Medicine and Rebabilita-
tion (with 365 trial reports), Clinical
Rebabilitation (247), Spine (200),
BMJ (190), and Chest (185). Only 3

physical therapy-specific journals
were included in the list of core jour-
nals: Physical Therapy (ranked 8th,
with 101 trials), Journal of Physio-
therapy (20th, 84 trials), and Jour-
nal of Orthopaedic and Sports Phys-
ical Therapy (22nd, 78 trials).

The rankings of core journals in
physical therapy were different
when other criteria were used to
rank the journals (Tab. 1). When the
mean total PEDro score of the trials
published in the journal, regardless
of publication year, was used as the
ranking criterion, the top 5 journals
were Journal of Physiotherapy
(with a mean total PEDro score for
all trials published, out of a total
score of 10, of 6.4), JAMA (6.1),
Stroke (5.8), Spine (5.7), and Clini-
cal Rebabilitation (5.6). When the
mean total PEDro score of the trials
published in the journal from 2000
to 2009 was used for ranking, the
top 5 journals were Journal of Phys-
iotherapy and JAMA (each with a
mean total PEDro score for trials
published from 2000 to 2009, out of
a total score of 10, of 6.9), Lancet
(6.8), and BMJ and Pain (6.3 for
each). Finally, when the 2008 journal
impact factor was used for ranking,
the top 5 journals were JAMA (with
a 2008 impact factor of 31.718), Lan-
cet (28.409), BMJ (12.827), Ameri-
can Journal of Respiratory and
Critical Care Medicine (9.792), and
Thorax (7.069). Not surprisingly,
there was a significant correlation
between the rankings based on the
quality of the trials published, re-
gardless of year of publication, and
the quality of the trials published
from 2000 to 2009 (r=.86, P<.001)
(Tab. 2). There were no significant
relationships among the rankings on
the basis of trial quality, number of
trials, or 2008 journal impact factor
(P>.05).

Overall, both the number of random-
ized controlled trials (Fig. 1) and the
quality of the trials (Fig. 2) increased
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with time. Only 6 trials relevant to
physical therapy were published in
the core journals of physical therapy
from 1950 to 1959; this number in-
creased to 340 published in the
1980s and to 1,780 published from
2000 to 2009. Most journals exhib-
ited similar increases in the number
of trials with the decade of
publication.

An increase in the quality of trials
with time was evident. The overall
mean total PEDro score was 4 points
(out of 10) or less for articles pub-
lished from 1950 to 1989 and in-
creased to 5.6 points for articles pub-
lished from 2000 to 2009. The
quality of trials improved in all jour-
nals except Zbongguo Zuzbi
Gongcheng yu Linchuang Kangfu
(Journal of Clinical Rebabilitative
Tissue  Engineering  Research),
which commenced publishing phys-
ical therapy trials only after 2000.
The largest improvements in quality
over the last 20 years were observed
for Journal of Physiotherapy
(which improved by 2.1 points) and
then for Physical Therapy (which
improved by 1.3 points) and for Pain
and JAMA (both of which improved
by 1.2 points).

Discussion

This survey aimed to describe the
core journals in physical therapy
with 4 criteria: the number of ran-
domized controlled trials published;
the quality of published trials, re-
gardless of publication year; the qual-
ity of trials published from 2000 to
2009; and the 2008 journal impact
factor. Each criterion generated a dif-
ferent order of core journals. There
were no relationships among the dif-
ferent ranking systems, except for
the 2 rankings based on trial quality.
In addition, the number of trials pub-
lished in 19 of the 22 core journals
increased over the last 6 decades,
and the reported quality of trials in
21 of the 22 core journals increased
each decade.

Table 2.
Correlation Matrix for 4 Criteria Used to Rank Core Journals in Physical Therapy®
Total
Total PEDro Score No. of
PEDro Score Impact (Last Trials
(Al Trials) Factor Decade) Published
Parameter P) P) P) P)
Total PEDro score (all trials) .20 (.38) .86 (<.001) 11 (.62)
Impact factor .20 (.38) .23 (.31) —.14 (.54)
Total PEDro score (last decade) .86 (<.001) .23 (.31) .003 (.99)
No. of trials published 11 (.62) —.14 (.54) .003 (.99)

? PEDro=Physiotherapy Evidence Database.

The core journals identified in the
present study differed from those
identified in previous investigations.
When bibliometric analysis was used
to rank journals (ie, by the number of
citations that each journal received
between 1991 and 1993), the top 5
physical therapy-specific journals in
1997 were Archives of Physical Med-
icine and Rebabilitation, Physical
Therapy, The Journal of Bone and
Joint Surgery (American Volume),
Spine, and Clinical Orthopaedics.®

When the number of randomized
controlled trials and systematic re-
views published was the criterion,
the top 5 journals in 2001 were Ar-
chives of Physical Medicine and Re-
babilitation, BMJ, Spine, Physical
Therapy, and Cochrane Database of
Systematic Reviews. When the
methodological quality of trials was
the criterion, the top 5 journals were
Britisb Journal of Obstetrics and
Gynaecology, New England Journal
of Medicine, Stroke, Scandinavian
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Total Physiotherapy Evidence Database (PEDro) score by decade of publication for
3,120 randomized controlled trials published in 22 core journals in physical therapy.

Journal of Rbeumatology, and Brit-
ish Journal of Rheumatology.> Only
2 journals (BMJ and Spine) appeared
in 4 lists, and 2 others (Archives of
Physical Medicine and Rebabilita-
tion and JAMA) appeared in 3 lists. It
is important to note that, in addition
to being out of date, the earlier rank-
ings took into consideration the
number of systematic reviews> or
other types of research designs,°®
whereas our rankings were estab-
lished by sampling only randomized
controlled trials. For this reason, a
direct comparison between earlier
rankings and our rankings is not
completely straightforward.

We established a cutoff of publishing
at least 80 randomized controlled tri-
als for a journal to be included in our
list of core journals in physical ther-
apy. Interestingly, only 3 physical
therapy-specific journals (Physical
Therapy, Journal of Physiotherapy,
and Journal of Orthopaedic and
Sports Physical Therapy) were in-

cluded in the list. Physiotherapy and
Physiotherapy Canada were in-
cluded in a ranking of core journals
published 9 years ago> but were not
included in the current list. The most
highly ranked physical therapy-spe-
cific journals in the current list were
Pbysical Therapy (ranked eighth on
the basis of the number of trials pub-
lished) and Journal of Physiother-
apy (ranked first on the basis of the
quality of trials). One potential limi-
tation of our rankings was the lack of
coverage of specific physical therapy
topics, such as pediatrics, conti-
nence, women’s health, occupa-
tional health, and integumentary
health. We acknowledge that the de-
cision to include journals that pub-
lished at least 80 trials was arbitrary
and that a more- or less-strict crite-
rion would generate a different num-
ber of journals for each ranking, but
changing the criterion would not
modify the position of each journal
in the rankings.

It would be reasonable to assume
that the quality of reporting of ran-
domized controlled trials might have
improved after the implementation
of the CONSORT (Consolidated Stan-
dards of Reporting Trials) state-
ment.2%2! This increase in quality has
been reported in some fields of
health care (eg, oncology,?? psychia-
try,?3 and nursing?%) but not in oth-
ers (eg, burns care,?> pediatric urol-
ogy,?° and physical therapy?7). We
observed a clear trend toward an im-
provement in the quality of report-
ing of trials in physical therapy with
time. This observation differs from
the conclusion of a recent systematic
review.2” Our observation is likely to
be more accurate because a much
smaller sample of trials was used in
the systematic review (n=97),
whereas we sampled 3,120 trials. Al-
though our observation is positive
news for the field of physical ther-
apy, there is still room for improve-
ment in the quality of reporting of
randomized controlled trials.

There are many possible explana-
tions for the improvement in the
quality of physical therapy trials over
time. The most obvious explanation
is that a better understanding of trial
design contributed to better trials be-
ing conducted. Editorial policies of
journals also may have improved the
quality of reporting of trials. It is pos-
sible that some reports of trials had
lower quality scores because of poor
reporting of the design features that
were actually implemented when
the trials were conducted. It is not
possible to distinguish between the
quality of conduct of trials and the
quality of reporting of trials because
the PEDro scale can rate only what
articles report.2® Most of the journals
with high rankings in terms of qual-
ity (ournal of Physiotherapy,
JAMA, Lancet, BMJ, Pain, and Phys-
ical Therapy) have clear editorial
policies on how to report random-
ized controlled trials, which are
based on the CONSORT statement.?!
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These editorial policies likely con-
tributed to the publication of higher-
quality trials in these journals.

The use of the impact factor as a
measure of journal quality remains
controversial.2?:3° The impact factor
is calculated as the number of cita-
tions a journal receives in a given
year divided by the number of arti-
cles published in that journal in the
preceding 2 years.3! In our list of
core journals in physical therapy,
physical therapy-specific journals
and general medical journals with
similar PEDro scores had very differ-
ent impact factors. In fact, there was
no correlation between journal rank-
ings based on trial quality and journal
rankings based on the 2008 impact
factor. For example, although the
mean total PEDro scores for Journal
of Physiotherapy and JAMA were
the same (ie, 6.9 for trials published
from 2000 to 2009), Journal of Phys-
iotherapy had a 2008 impact factor
of 1.948, whereas JAMA had a 2008
impact factor of 31.718. Therefore,
authors of randomized controlled tri-
als and readers should be cautious
when interpreting the impact factor
of a journal because it may not be a
good measure of trial quality.> Fur-
thermore, the impact factor of a jour-
nal may be not the best means of
identifying core journals in physical
therapy.

Physical therapists who are trying to
keep up-to-date by reading the best
available evidence on the effects of
physical therapy interventions have
to read more broadly than just phys-
ical therapy-specific journals. The
most highly ranked physical therapy-
specific journals are Journal of Phys-
iotherapy, Physical Therapy, and
Journal of Orthopaedic and Sports
Physical Therapy. Four journals that
are not physical therapy specific but
that have been named in the top 5 in
3 or more rankings of core journals
in physical therapy are BM], Spine,
Archives of Pbysical Medicine and

Rebabilitation, and JAMA. Readers
of articles on physical therapy trials
should be aware that high-quality tri-
als are not necessarily published in
journals with high impact factors.
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