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Background. Numerous tools and individual items have been proposed to assess
the methodological quality of randomized controlled trials (RCTs). The frequency of
use of these items varies according to health area, which suggests a lack of agreement
regarding their relevance to trial quality or risk of bias.

Objective. The objectives of this study were: (1) to identify the underlying
component structure of items and (2) to determine relevant items to evaluate the
quality and risk of bias of trials in physical therapy by using an exploratory factor
analysis (EFA).

Design. A methodological research design was used, and an EFA was performed.

Methods. Randomized controlled trials used for this study were randomly
selected from searches of the Cochrane Database of Systematic Reviews. Two review-
ers used 45 items gathered from 7 different quality tools to assess the methodological
quality of the RCTs. An exploratory factor analysis was conducted using the principal
axis factoring (PAF) method followed by varimax rotation.

Results. Principal axis factoring identified 34 items loaded on 9 common factors:
(1) selection bias; (2) performance and detection bias; (3) eligibility, intervention
details, and description of outcome measures; (4) psychometric properties of the
main outcome; (5) contamination and adherence to treatment; (6) attrition bias; (7)
data analysis; (8) sample size; and (9) control and placebo adequacy.

Limitation. Because of the exploratory nature of the results, a confirmatory factor
analysis is needed to validate this model.

Conclusions. To the authors’ knowledge, this is the first factor analysis to explore
the underlying component items used to evaluate the methodological quality or risk
of bias of RCTs in physical therapy. The items and factors represent a starting point
for evaluating the methodological quality and risk of bias in physical therapy trials.
Empirical evidence of the association among these items with treatment effects and
a confirmatory factor analysis of these results are needed to validate these items.

S. Armijo-Olivo, BScPT, MScPT,
PhD, CLEAR (Connecting Leader-
ship and Research) Outcomes
Research Program, Department
of Physical Therapy, Faculty of
Rehabilitation Medicine, Univer-
sity of Alberta, 3-48 Corbett Hall,
Edmonton, Alberta, Canada
T6G 2G4. Address all correspon-
dence to Dr Armijo-Olivo at:
sla4@ualberta.ca or susanarmijo@
gmail.com.

G.G. Cummings, PhD, RN, FCAHS,
CLEAR Outcomes Research Pro-
gram, University of Alberta,
Edmonton Clinic Health Academy,
University of Alberta.

J. Fuentes, BPT, PhD, MSc, Depart-
ment of Physical Therapy, Faculty
of Rehabilitation Medicine, Uni-
versity of Alberta, and Department
of Physical Therapy, Catholic Uni-
versity of Maule, Talca, Chile.

H. Saltaji, DDS, MSc(Ortho), Orth-
odontic Graduate Program, Fac-
ulty of Medicine and Dentistry,
School of Dentistry, University of
Alberta.

C. Ha, BSc, Rehabilitation Research
Center, Faculty of Rehabilitation
Medicine, University of Alberta.

A. Chisholm, BSc, Alberta Research
Centre for Health Evidence,
Department of Pediatrics, Faculty
of Medicine and Dentistry, Univer-
sity of Alberta.

Author information continues on
next page.

Research Report

Post a Rapid Response to
this article at:
ptjournal.apta.org

1272 f Physical Therapy Volume 94 Number 9 September 2014
Downloaded from https://academic.oup.com/ptj/article-abstract/94/9/1272/2735631
by Universidad Catolica Del Maule user
on 10 November 2017

mailto:sla4@ualberta.ca
mailto:susanarmijo@gmail.com
mailto:susanarmijo@gmail.com


Methodological quality assess-
ment of health research has
been a matter of interest

and research since the concept of
evidence-based practice (EBP) was
introduced in 1992 and the genera-
tion of systematic reviews and
knowledge synthesis research began.
Methodological quality assessment is
of paramount importance for health
researchers and policy and decision
makers because only the best quality
evidence is recommended for uptake
and to guide recommendations for
future research and clinical
practice.1,2

Although quality assessment has
been acknowledged to be an impor-
tant part of knowledge synthesis and
has evolved in many aspects since its
inception (ie, changes in definition,
methods, tools), it has been a con-
troversial topic for many years.
Recently, the Cochrane Collabora-
tion has proposed a shift in the
approach to quality assessment. The
concept of trial quality has been
linked to the internal validity of the
study or risk of bias. Thus, a study
has better quality when it has a
lower risk of bias.3

Inconsistencies in the approaches
to quality assessment have been
discussed by many researchers.1,2,4–6

Numerous tools and items contained
in these tools have been found in all
areas of health research.2,6 Specific
to rehabilitation and physical ther-
apy trials, 7 tools have been identi-
fied: Delphi list, Physiotherapy Evi-
dence Database (PEDro), Maastricht
scale, Maastricht-Amsterdam list,
Bizzini scale, van Tulder scale, and
Jadad scale.2 These tools have not
been adequately developed and have
not been adequately tested for valid-
ity and reliability in physical therapy
research. Furthermore, the link
between many items contained in
these tools and bias is unclear
because some items may relate more
to the adequacy of reporting than

to methodological quality.7,8 In our
recent study,7 the frequency of use
of these items (ie, how many times
these items are used in different
tools to evaluate quality of random-
ized controlled trials [RCTs]) varied
according to health field (ie, general
health research and physical therapy
research). This finding suggests a
lack of agreement regarding item rel-
evance to trial quality or risk of bias.
Our results called for an in-depth
analysis of the items used to deter-
mine trial quality and risk of bias of
RCTs to provide evidence of validity
for these items.

Evidence of validity consists of (or
is the sum of) many different types
of evidence, such as content, crite-
rion or criteria, construct, and other
related evidence.9 One method to
provide evidence of validity of the
items is to evaluate whether or to
what extent the items are associated
with treatment effects. In the area
of knowledge synthesis, this evalua-
tion has been done using meta-
epidemiological approaches (ie,
“empirical evidence”). For example,
The Cochrane Collaboration has
used empirical evidence to justify
the components and items contained
in its Risk of Bias Tool.3,10 The Risk of
Bias Tool includes 6 domains:
sequence generation, allocation con-
cealment, blinding, missing outcome
data, selective outcome reporting,
and “other sources of bias” (eg, early
stopping for benefit, design-specific
features such as adequate wash-out
period in crossover trials). For exam-
ple, inadequate allocation conceal-
ment and lack of double blinding can
lead to overestimation of treatment
effects by an average of 18% and 9%,
respectively.11–13 Other factors, such
as the method of randomization,14,15

follow-up proportions,16,17 and
industry sponsorship,18,19 also have
influenced the results of trials. All of
these factors can lead to overesti-
mates of treatment effects, or bias, at
the trial level and thereby to biased
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or inaccurate results and conclu-
sions in systematic reviews and
meta-analyses.13,15,16,20,21

Another way to provide evidence of
validity is through psychometric
evaluation of the tools and their
items (ie, content, criterion, and con-
struct validity). Factor analysis is one
of the most frequently used methods
to determine relevance of items. Fac-
tor analysis has been used to deter-
mine items of tools to evaluate the
quality of RCTs for some specific
health areas such as dermatology22

or general health research23 and to
validate items used to evaluate the
quality of systematic reviews.24 How-
ever, this method has not been con-
ducted in other health areas, specif-
ically in the area of physical
therapy.7 To our knowledge, there is
no evidence of the underlying com-
ponent structure of items and rele-
vant items from tools used to evalu-
ate the methodological quality and
risk of bias of physical therapy trials.
Therefore, our main objective was to
identify the latent structure of these
45 items from the 7 existing tools
used to evaluate the methodological
quality of RCTs in the physical ther-
apy field. Based on this main objec-
tive, exploratory factor analysis
(EFA) was the best choice. Based on
the literature,25,26 EFA aims to: (1)
identify the factor structure or model
for a set of variables (ie, the number
of factors and pattern of the factor
loadings), (2) determine whether the
factors are correlated, and (3) name
factors obtained.26 All of these objec-
tives were of interest to us.

Physical therapy interventions are
classified as complex interventions27

and have diverse methodological and
clinical aspects that may affect trial
results, such as the type and intensity
of therapy, type of approach (ie,
standardized or individually tai-
lored), and the skills and experience
of therapists. In addition, because of
the nature of physical therapy inter-

ventions (eg, manual therapy, exer-
cises), blinding of the therapists and
patients is not always possible.
Appropriate blinding of participants
and all key study personnel, there-
fore, is unlikely to be accomplished
for most physical therapy and other
nonpharmacological trials. Blinding
of outcome assessment, however,
has been used as a proxy quality
measure without validation. Thus,
assessment of physical therapy trials
may need to consider not only gen-
eral components of design (eg, ran-
domization, concealment, blinding)
but also more specific components,
such as type and intensity of therapy,
type of intervention approach (ie,
standardized or tailored), and the
skills and experience of therapists.
However, whether these factors are
valid to measure the quality and risk
of bias of an RCT in the physical
therapy field is not yet known.

In order to guide quality or risk of
bias assessments to appropriately
inform decision making, it is impor-
tant to know which items should
be included in these tools based
on psychometric evaluation as well
as empirical evidence. These 2 types
of analyses are complementary. This
information is urgently needed to
develop guidelines for the design,
conduct, report, and implementa-
tion of trials. In addition, this infor-
mation is important for systematic
reviewers and meta-analysts to eval-
uate the quality of intervention trials.

Method
Studies Included
Randomized controlled trials were
obtained by searching the Cochrane
Database of Systematic Reviews,
using the key words “physical ther-
apy” or “physiotherapy,” “rehabilita-
tion,” “exercise,” “electrophysical
agents,” “acupuncture,” “massage,”
“transcutaneous electrical nerve
stimulation,” “interferential current,”
“ultrasound,” “stretching,” “chest
therapy,” “pulmonary rehabilitation,”

“manipulative therapy,” “mobiliza-
tion,” and related terms. The
Cochrane Database of Systematic
Reviews was used because system-
atic reviews conducted by the
Cochrane Collaboration in the phys-
ical therapy field have been recog-
nized as scientifically and more
rigorously conducted than non-
Cochrane reviews.28 In addition, the
Cochrane Database of Systematic
Reviews provides a high level of
detail and consistency of reporting
across meta-analyses. Meta-analyses
and their trials were included if:
(1) they included at least 5 RCTs
comparing at least 2 interventions,
at least 1 of which is currently or
potentially part of physical therapist
practice according to the World
Confederation for Physical Ther-
apy,29 and (2) the allocation of par-
ticipants to interventions in the
RCTs was random or reported to be
random.

A unique code generated by the
Reference Manager bibliographic
program (The Thomson Corpora-
tion, Philadelphia, Pennsylvania) was
assigned to each meta-analysis and
trial that met the inclusion criteria.
This code was used to randomly
select studies to be analyzed for this
analysis and to randomize the order
of evaluation. The first author
(S.A-O.) randomly selected each
meta-analysis to be included and
accompanying trials by drawing the
code of the selected meta-analysis
first and then from each trial from
an opaque envelope. This process
ensured that the researcher had no
influence on the studies selected
and no influence on the order of
evaluation. According to Stevens,26

200 trials would be sufficient to per-
form an EFA.

Identification of Items
A total of 214 randomly selected
RCTs were evaluated using the 45
items, selected from 7 tools (ie,
Delphi list, PEDro scale, Maastricht
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scale, Maastricht-Amsterdam list,
Bizzini scale, van Tulder scale, and
Jadad scale) that are most commonly
used or reported to be valid in the
physical therapy field. Items were
selected such that all unique items
from these tools were included.2

Details of items used for analyzing the
quality and risk of bias of selected
RCTs are provided in Table 1.

The definitions of items (ie, how
they are defined and assessed) were
obtained from the guidelines of the
original tools. A 3-category response
(“yes,” “no,” “unclear”), which was
the most common response format
in the original scales, was used.
Thus, standardized guidelines for
assessing the items were compiled
and distributed to all reviewers
before starting training and data col-
lection process.

Reviewers
A review panel consisting of 6
reviewers with experience in differ-
ent areas of health sciences research
participated in this study. Two
reviewers had bachelor’s degrees in
health sciences, 1 had a master’s
degree in public health, 1 had a mas-
ter’s degree in dentistry and was
currently working on a PhD in ortho-
dontics, and 2 were physical thera-
pists and had master’s degrees and
PhDs in rehabilitation sciences.

Reviewer Training
All reviewers received the same
training and standardized guidelines
for assessing the studies (as previ-
ously mentioned). Reviewer training
was carried out with 10 studies not
included in the set of studies to be
reviewed. Each of the 10 training
studies was independently reviewed
by each team member and discussed
by all reviewers in a group meeting
to determine consistency in ratings.
The first author performed the train-
ing for all reviewers. The training
lasted approximately 1 month. In
addition, the team members met on

a regular basis to discuss ratings of
studies performed by all reviewers.
These studies were not included in
the analyses. These meetings also
were performed to increase consis-
tency in ratings and to determine if
there were any issues regarding the
process of data extraction and qual-
ity assessment.

Data Extraction and Quality
Assessment Process
During the data extraction phase,
each study was independently eval-
uated by 2 members of the panel
following standardized guidelines
distributed to each reviewer. We
developed and pilot tested an elec-
tronic form for data extraction. Data
on methodological quality for each
RCT were extracted and entered
directly into the electronic form
using Microsoft Access (Microsoft
Corp, Redmond, Washington).

The 2 reviewers who assessed the
same study compared their assess-
ments. Any discrepancies were
resolved by discussion between the
2 reviewers. If a consensus rating
was not achieved, the 2 reviewers
consulted with a third reviewer (first
author). The full consensus rating
between the 2 reviewers analyzing
the same study was used for all
analyses.

Data Analysis
Exploratory factor analysis was used
to identify the latent structure of the
45 items from the 7 existing tools
used to evaluate the methodological
quality of RCTs in the physical ther-
apy field. First, the 45 items were
examined for variability across the
3 response options. Second, the
Kaiser-Guttman rule (number of
components with eigenvalues �1
yielded by a principal components
extraction), the scree test, and Kai-
ser’s image factoring followed by
varimax rotation were used to iden-
tify the number of common factors
that underlie the structure of items

after step 1.25,26 Third, following
identification of the number of com-
mon factors, the items were sub-
jected to an EFA using principal
axis extraction followed by a vari-
max rotation and an oblique transfor-
mation. Correlations among factors
were analyzed to determine whether
a varimax or oblique transformation
would be used. Items that did not
load on any of the retained factors
or with factor loading �0.36 were
then sequentially removed based
on the recommendation provided
by Stevens.25,26 He suggested that a
loading of 0.722 can be considered
significant for a sample size of 50, a
loading greater than 0.512 is signifi-
cant for a sample size of 100, and a
loading greater than 0.364 is signifi-
cant for a sample size of 200. The
solution that best represented sim-
ple structure and that was interpre-
table was selected. SPSS version 17
software (SPSS Inc, Chicago, Illinois)
was used to perform all analyses.
After conducting the EFA, the
retained factors were named by the
first author and then discussed and
verified by the members of the
review panel.

Interpretation of Factor Solution
To determine the names of the fac-
tors that underlie the structure of
items used in physical therapy tools
and the interpretability of the factors
obtained from the EFA, the first
author made the initial classification
based on a paradigm shift of meth-
odological quality to risk of bias
introduced by The Cochrane Collab-
oration.3,10 Thus, the naming of fac-
tors when possible was linked to risk
of bias according to standard classi-
fication and guidelines.30,31 After this
naming, the review panel provided
feedback by examining the coher-
ence of the names given to the
grouping factors. Reviewers consid-
ered each factor by asking, “What
type of threats to validity (bias) or
precision is each particular factor
addressing?”10,30 or “What are the
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Table 1.
Items to Measure the Methodological Quality of Randomized Controlled Trial in Physical Therapy Area Considered in Factor
Analysis

Items Included in the Scales
Included in Factor
Analysis Solution Reporting Conduction

Patient Selection (Inclusion and Exclusion and Description
of Participants)

1 Inclusion criteria clearly defined/eligibility criteria specified � X

2 Exclusion criteria clearly defined/eligibility criteria specified � X

3 Baseline comparability (group equivalence, homogeneity)
regarding the most important prognostic indicators

� X

Assignment, Randomization, and Allocation Concealment

4 Study described as randomized � X

5 Randomization method performed � X

6 Method of randomization described and appropriate � X

7 Method of randomization concealed � X

Blinding

8 Study described as double blind � X

9 Method of blinding appropriate � X

10 Blinding of investigator � X X

11 Blinding of assessor � X

12 Observer blinding evaluated and successfula X

13 Blinding of participants/patients � X X

14 Patient blinding evaluated and successfula X

15 Blinding of therapists/care provider � X X

16 Therapist blinding evaluated and successfula X

17 Blinding of the outcome (data analyst) � X X

Interventions

18 Treatment protocol adequately described for the treatment group
regarding type of intervention; duration of each intervention;
frequency, intensity, and dosage

� X

19 Treatment protocol adequately described for the control group
regarding type of intervention; duration of each intervention;
frequency, intensity, and dosage

� X

20 Treatment protocol adequately described for the comparison
group regarding type of intervention; duration of each
intervention; frequency, intensity, and dosage (if applicable)a

X

21 Control adequate (presence of a true control group) � X

22 Placebo adequate (presence of a true placebo group) � X

23 Cointerventions avoided or comparable � X

24 Cointerventions reported for each group separately � X

25 Testing of participant adherence to treatment protocol (report of
adherence)b

X X

26 Adherence acceptable in all groups (80% of treatment received) � X

(Continued)
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grouping factors intending to cap-
ture?” Thus, factors were classified
into the threats to validity or preci-
sion that best represented the con-
cepts being addressed. Disagree-
ments in classification of factors
were resolved by consensus. Full
consensus was used to name the
factors.

Results
The Figure shows the process of
identifying studies to be included
in the factor analysis. A total of 214
randomly selected RCTs were evalu-
ated using the 45 items.

Before performing the factor analy-
sis, 5 items were excluded because
they had no variability or they were
not applicable for many studies.
The 5 items were: observer blinding
evaluated and successful, participant
blinding evaluated and successful,
therapist blinding evaluated and
successful, long-term follow-up mea-
surement performed, and descrip-
tion of the intervention for a third
comparison group. Thus, 40 items
were included in the analysis. Table
1 shows the items included in the
factor analysis and those that were
excluded based on lack of variability

or because they did not load in the
final solution.

After applying the principal compo-
nent extraction, the number of
factors suggested by the Kaiser-
Guttman rule was 16; the scree test
and image plus varimax suggested
the number was 8. A principal axis
extraction followed by a varimax
rotation and an oblique transforma-
tion were then completed. Correla-
tions among pairs of oblique factors
were all low (�.10); therefore, vari-
max solutions were retained.

Table 1.
Continued

Items Included in the Scales
Included in Factor
Analysis Solution Reporting Conduction

Attrition, Follow-up, and Protocol Deviation

27 Report of withdraws and dropouts (rate) � X

28 Withdrawal/dropout rate acceptable (�20%) � X

29 Reasons for withdrawals and dropouts reported � X

30 Adverse effects described � X

31 Short follow-up measurement performedb X

32 Long-term follow-up measurement performeda X

Outcomes

33 Outcome measures describedb X

34 Relevant outcomes were included (there was a good rationale
between intervention and outcome)b

X

35 Validity for main outcome measures reported � X X

36 Responsiveness for main outcome measures reported � X X

37 Reliability for main outcome measures reported � X X

38 Use of objective outcome measures (use of measurements that can
be scored)b

X

39 The timing of the outcome assessment was comparable in all
groups (same time)

� X

Statistical Analysis

40 Descriptive measures (point estimates and measures of variability)
identified and reported for the primary outcome

� X

41 Appropriate statistical analysis used � X

42 Sample size calculation performed prior to initiation of the study � X

43 Adequate sample size � X

44 Sample size described for each group � X

45 Intention-to-treat analysis usedb X

a Items deleted because of low variability before performing factor analysis.
b Items not loaded in any of the factors.
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Different factor solutions were eval-
uated regarding single structure and
interpretability of the factors. This
process included several iterations
of the analysis. Inspection of the final

solution with 8 factors revealed that
several items did not load on any
of the 8 factors and that others had
very low loadings. These items were
sequentially removed to the point

where 34 items remained. Seven-,
8-, and 9-factor solutions were then
obtained to determine which of
these solutions had the simplest
structure and was clearly interpreta-

Total number of MAs identified from
Cochrane Library search relevant to physical

therapy=271 

Total number of MAs and RCTs selected from
Cochrane Library search=78 MAs and 

720 RCTs

68 MAs (631 trials) had only continuous data
and had >5 trials in the main comparison

Total number of titles identified from
Cochrane Library search=3,901

All of these trials were independently  
evaluated by 2 assessors using 7 

methodological quality tools used in physical
therapy using 45 compiled items

214 randomly selected trials were selected
for exploratory factor analysis

40 items were finally included in
the exploratory factor analysis

34 items were grouped 
in 9 factors 

1. Selection bias
2. Performance and detection bias (blinding of

participants and assessors/internal blinding of
the trial) 

3. Eligibility, intervention details, and outcome
measures description 

4. Psychometric properties of main outcome
5. Contamination and adherence bias (adherence 

to treatment and cointerventions)
6. Attrition bias (withdrawal and dropouts)
7. Data analysis
8. Sample size (threats to precision)
9. Control and placebo adequacy

Figure.
Diagram for identification of studies. MA�meta-analysis, RCT�randomized controlled trial.
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ble as described above. Although the
8- and 9-factor solutions possessed
nearly equal simple structure, the
9-factor solution was more interpre-
table than the 8-factors solution,
based on our knowledge and theo-
retical grounds. A copy of the
9-factor solution and items loaded in
each factor is provided in Table 2. As
shown in the table, the 9 factors
named by the research team were:
(1) selection bias (5 items); (2) per-
formance and detection bias (blind-
ing of participants and assessors,
internal blinding of the trial) (4
items); (3) eligibility, interventions
details, and description of the out-
comes measures (5 items); (4) psy-
chometric properties of main out-
come (4 items); (5) contamination
and adherence bias (adherence to
treatment and cointerventions) (3
items); (6) attrition bias (withdrawal
and dropouts) (4 items); (7) data
analysis (4 items); (8) sample size
(threats to precision) (2 items); and
(9) control and placebo adequacy (3
items).

Discussion
The main results of this study show
that 45 items from tools used in the
physical therapy field2 could be
reduced to 34 items that loaded on
9 independent common factors,
which possessed a simple structure
and were interpretable. To our
knowledge, this type of validity evi-
dence has not been conducted in the
physical therapy field.7 Therefore,
this study provides novel informa-
tion regarding the factors that under-
lie the structure of items included in
tools to evaluate trial quality com-
monly used in the physical therapy
field.

Our results will be valuable to a
number of stakeholders, including
researchers, systematic reviewers
and meta-analysts, methodologists,
clinicians, and policy makers work-
ing in the field of physical therapy.
These results are a starting point to

determine items that are important
to determine trial quality in the area
of physical therapy when analyzing
individual physical therapy trials,
performing a systematic review, or
searching for high-quality evidence
for decision making. This discussion
concentrates on the main findings
of the factor analysis solution, high-
lighting the organization of factors
and relevance of factors to the phys-
ical therapy field, discrepancies
between the factor analysis solution
and team thoughts, and limitations of
this study.

Organization of Factor Solution
and Relevance to the Physical
Therapy Field
According to the factors obtained
through factor analysis, it is possible
to recognize that physical therapy
items are grouped very closely to
those proposed in the Cochrane Risk
of Bias Tool to evaluate risk of bias
of RCTs in health research. As men-
tioned previously, the Risk of Bias
Tool includes 6 domains: sequence
generation, allocation concealment,
blinding, missing outcome data,
selective outcome reporting, and
“other sources of bias.” Sequence
generation, allocation concealment,
blinding, and missing outcome data
also are factors describing the items
from RCTs in the physical therapy
field. However, tools used to evalu-
ate RCTs in the physical therapy
field also included items related to
description of treatment (ie, treat-
ment fidelity) and items linked to
adherence and contamination bias
with treatment, which were shown
to be important based on our factor
analysis results. Physical therapy
interventions are classified as com-
plex interventions2,27 comprising
diverse aspects that may affect trial
results, such as type of therapy and
its intensity, type of approach (stan-
dardized or individually tailored),
and the skills and experience of ther-
apists. Thus, based on the factor
analysis, these items should be con-

sidered when evaluating the method-
ological quality or risk of bias of
RCTs in the physical therapy field.

Other methodological components
within the Risk of Bias Tool and
physical therapy tools that have tra-
ditionally been used to determine
trial quality in health research have
not been investigated empirically
(ie, they have not been investigated
using a meta-epidemiological
approach); thus, the evidence base
is restricted and incomplete. There-
fore, we recommend that research
evidence be expanded to different
health areas regarding the associa-
tion among methodological factors
(items used in quality tools) and their
link to treatment estimates, espe-
cially those that involve complex
interventions such as allied health
areas and physical therapy.

The organization of the items on the
9 factors found in the present study
aligns closely to what we had pro-
posed in a previous study describing
the frequency of items and their cat-
egorizations.7 In our previous study,7

we organized the items used in phys-
ical therapy tools into 7 groups:
(1) patient selection (inclusion and
exclusion criteria, description of
study participants); (2) assignment,
randomization, and allocation con-
cealment; (3) blinding; (4) interven-
tions; (5) attrition, follow-up, and
protocol deviations; (6) outcomes;
and (7) statistical analysis. The 2
additional factors identified in our
factor analysis were control and pla-
cebo adequacy and contamination
and adherence (adherence to treat-
ment and cointerventions). We had
previously considered both of these
factors under the category “interven-
tions.”7 Thus, the factor analysis sub-
divided the intervention category
into 3 different factors: (1) interven-
tions details, (2) contamination and
adherence to treatment bias, and (3)
control and placebo adequacy.
These 3 domains may require more

Assessing Methodological Quality in Physical Therapy Trials

September 2014 Volume 94 Number 9 Physical Therapy f 1279
Downloaded from https://academic.oup.com/ptj/article-abstract/94/9/1272/2735631
by Universidad Catolica Del Maule user
on 10 November 2017



Ta
b

le
2.

Ro
ta

te
d

C
om

p
on

en
t

M
at

rix
D

is
p

la
yi

ng
th

e
9

Fa
ct

or
s

an
d

Lo
ad

in
gs

fo
r

It
em

s
U

se
d

to
Ev

al
ua

te
th

e
M

et
ho

do
lo

gi
ca

lQ
ua

lit
y

an
d

Ri
sk

of
Bi

as
of

Ph
ys

ic
al

Th
er

ap
y

Tr
ia

ls
a

C
o

m
p

o
n

en
ts

It
em

D
es

cr
ip

ti
o

n
Se

le
ct

io
n

B
ia

s

P
er

fo
rm

an
ce

an
d

D
et

ec
ti

o
n

B
ia

s
(B

li
n

d
in

g
o

f
P

ar
ti

ci
p

an
ts

an
d

A
ss

es
so

rs
/I

n
te

rn
al

B
li

n
d

in
g

o
f

th
e

T
ri

al
)

El
ig

ib
il

it
y,

In
te

rv
en

ti
o

n
D

et
ai

ls
,

an
d

O
u

tc
o

m
e

M
ea

su
re

s
D

es
cr

ip
ti

o
n

P
sy

ch
o

m
et

ri
c

P
ro

p
er

ti
es

o
f

M
ai

n
O

u
tc

o
m

e

C
o

n
ta

m
in

at
io

n
an

d
A

d
h

er
en

ce
B

ia
s

(A
d

h
er

en
ce

to
T

re
at

m
en

t
an

d
C

o
in

te
rv

en
ti

o
n

s)

A
tt

ri
ti

o
n

B
ia

s
(W

it
h

d
ra

w
al

an
d

D
ro

p
o

u
ts

)
D

at
a

A
n

al
ys

is

Sa
m

p
le

Si
ze

(T
h

re
at

s
to

P
re

ci
si

o
n

)

C
o

n
tr

o
l

an
d

P
la

ce
b

o
A

d
eq

u
ac

y

Bl
in

di
ng

st
at

is
tic

ia
n

.7
83

Bl
in

di
ng

in
ve

st
ig

at
or

.7
49

D
es

cr
ib

ed
as

ra
nd

om
iz

ed
.7

21

Ra
nd

om
iz

at
io

n
co

nc
ea

le
d

.5
92

M
et

ho
d

of
ra

nd
om

iz
at

io
n

de
sc

rib
ed

an
d

ap
p

ro
p

ria
te

.4
72

Bl
in

di
ng

of
as

se
ss

or
s

.8
04

M
et

ho
d

of
bl

in
di

ng
ap

p
ro

p
ria

te
.7

59

Bl
in

di
ng

of
p

ar
tic

ip
an

ts
.7

51

St
ud

y
de

sc
rib

ed
as

do
ub

le
bl

in
d

.3
92

Ex
cl

us
io

n
cr

ite
ria

cl
ea

rly
de

fin
ed

.7
26

Tr
ea

tm
en

t
p

ro
to

co
la

de
q

ua
te

ly
de

sc
rib

ed
fo

r
th

e
tr

ea
tm

en
t

gr
ou

p
re

ga
rd

in
g

ty
p

e
of

in
te

rv
en

tio
n;

du
ra

tio
n

of
ea

ch
in

te
rv

en
tio

n;
fr

eq
ue

nc
y,

in
te

ns
ity

,
an

d
do

sa
ge

.7
10

In
cl

us
io

n
cr

ite
ria

cl
ea

rly
de

fin
ed

.6
88

O
ut

co
m

e
m

ea
su

re
s

de
sc

rib
ed

.4
60

Tr
ea

tm
en

t
p

ro
to

co
la

de
q

ua
te

ly
de

sc
rib

ed
fo

r
th

e
co

nt
ro

lg
ro

up
re

ga
rd

in
g

ty
p

e
of

in
te

rv
en

tio
n;

du
ra

tio
n

of
ea

ch
in

te
rv

en
tio

n;
fr

eq
ue

nc
y,

in
te

ns
ity

,
an

d
do

sa
ge

.4
30

Va
lid

ity
fo

r
m

ai
n

ou
tc

om
e

m
ea

su
re

s
re

p
or

te
d

.7
78

Re
lia

bi
lit

y
fo

r
m

ai
n

ou
tc

om
e

m
ea

su
re

s
re

p
or

te
d

.7
50

Re
sp

on
si

ve
ne

ss
fo

r
m

ai
n

ou
tc

om
e

m
ea

su
re

s
re

p
or

te
d

co
ns

en
su

s
.4

89

(C
on

tin
ue

d)

Assessing Methodological Quality in Physical Therapy Trials

1280 f Physical Therapy Volume 94 Number 9 September 2014
Downloaded from https://academic.oup.com/ptj/article-abstract/94/9/1272/2735631
by Universidad Catolica Del Maule user
on 10 November 2017



Ta
b

le
2.

C
on

tin
ue

d

C
o

m
p

o
n

en
ts

It
em

D
es

cr
ip

ti
o

n
Se

le
ct

io
n

B
ia

s

P
er

fo
rm

an
ce

an
d

D
et

ec
ti

o
n

B
ia

s
(B

li
n

d
in

g
o

f
P

ar
ti

ci
p

an
ts

an
d

A
ss

es
so

rs
/I

n
te

rn
al

B
li

n
d

in
g

o
f

th
e

T
ri

al
)

El
ig

ib
il

it
y,

In
te

rv
en

ti
o

n
D

et
ai

ls
,

an
d

O
u

tc
o

m
e

M
ea

su
re

s
D

es
cr

ip
ti

o
n

P
sy

ch
o

m
et

ri
c

P
ro

p
er

ti
es

o
f

M
ai

n
O

u
tc

o
m

e

C
o

n
ta

m
in

at
io

n
an

d
A

d
h

er
en

ce
B

ia
s

(A
d

h
er

en
ce

to
T

re
at

m
en

t
an

d
C

o
in

te
rv

en
ti

o
n

s)

A
tt

ri
ti

o
n

B
ia

s
(W

it
h

d
ra

w
al

an
d

D
ro

p
o

u
ts

)
D

at
a

A
n

al
ys

is

Sa
m

p
le

Si
ze

(T
h

re
at

s
to

P
re

ci
si

o
n

)

C
o

n
tr

o
l

an
d

P
la

ce
b

o
A

d
eq

u
ac

y

Th
e

tim
in

g
of

th
e

ou
tc

om
e

as
se

ss
m

en
t

w
as

co
m

p
ar

ab
le

in
al

l
gr

ou
p

s
(s

am
e

tim
e)

�
.4

12

C
oi

nt
er

ve
nt

io
ns

re
p

or
te

d
fo

r
ea

ch
gr

ou
p

se
p

ar
at

el
y

.8
28

C
oi

nt
er

ve
nt

io
ns

av
oi

de
d/

co
m

p
ar

ab
le

.8
24

A
dh

er
en

ce
ac

ce
p

ta
bl

e
in

al
lg

ro
up

s
(8

0%
of

tr
ea

tm
en

t
re

ce
iv

ed
)

.4
04

Re
p

or
t

of
w

ith
dr

aw
al

s
an

d
dr

op
ou

ts
(r

at
e)

.7
66

Re
as

on
s

fo
r

w
ith

dr
aw

al
s

an
d

dr
op

ou
ts

re
p

or
te

d
.7

45

Sa
m

p
le

si
ze

de
sc

rib
ed

fo
r

ea
ch

gr
ou

p
.4

64

W
ith

dr
aw

al
/d

ro
p

ou
ts

ra
te

ac
ce

p
ta

bl
e

(�
20

%
)

.4
08

Ba
se

lin
e

co
m

p
ar

ab
ili

ty
(g

ro
up

eq
ui

va
le

nc
e,

ho
m

og
en

ei
ty

)
re

ga
rd

in
g

th
e

m
os

t
im

p
or

ta
nt

p
ro

gn
os

tic
in

di
ca

to
rs

.6
86

A
dv

er
se

ef
fe

ct
s

de
sc

rib
ed

.6
09

A
p

p
ro

p
ria

te
st

at
is

tic
al

an
al

ys
is

us
ed

.5
40

W
er

e
p

oi
nt

es
tim

at
es

an
d

m
ea

su
re

s
of

va
ria

bi
lit

y
id

en
tifi

ed
an

d
re

p
or

te
d

fo
r

th
e

p
rim

ar
y

ou
tc

om
e?

.4
46

A
de

q
ua

te
sa

m
p

le
si

ze
.7

44

Sa
m

p
le

si
ze

ca
lc

ul
at

io
ns

.6
98

Bl
in

di
ng

of
th

er
ap

is
t

.6
38

Pl
ac

eb
o

ad
eq

ua
te

(p
re

se
nc

e
of

a
p

la
ce

bo
gr

ou
p

)
.6

19

C
on

tr
ol

ad
eq

ua
te

(p
re

se
nc

e
of

a
tr

ue
co

nt
ro

lg
ro

up
)

�
.3

79

a
Ro

ta
tio

n
m

et
ho

d:
va

rim
ax

w
ith

Ka
is

er
no

rm
al

iz
at

io
n.

Ro
ta

tio
n

co
nv

er
ge

d
in

8
ite

ra
tio

ns
.

Assessing Methodological Quality in Physical Therapy Trials

September 2014 Volume 94 Number 9 Physical Therapy f 1281
Downloaded from https://academic.oup.com/ptj/article-abstract/94/9/1272/2735631
by Universidad Catolica Del Maule user
on 10 November 2017



attention when evaluating the meth-
odological quality and risk of bias of
physical therapy trials. Because phys-
ical therapy trials are much more
complex than a pharmacological
RCT, physical therapy–related tools
used to measure methodological
quality and risk of bias of primary
RCTs in the physical therapy field
should take into account not only
adherence and standardization of the
treatment protocol but also the pre-
cise performance of the intervention
(treatment fidelity).2 The next
important step is to assess whether
these 3 factors identified in the fac-
tor analysis are associated with treat-
ment effect estimates.

Factor Solution and
Discrepancies With Team
Thoughts
According to the research team, of
all of the items not included in
the factor analysis solution, 1 item
(intention-to-treat [ITT] analysis per-
formed) could be considered impor-
tant in evaluating the quality of RCTs
in the physical therapy field based on
theoretical grounds regarding meth-
odological quality and risk of bias
of RCTs in other health areas.17,32–34

Effect sizes from trials that excluded
participants in their analysis or con-
sidered a modified ITT tended to be
more beneficial than those from tri-
als without exclusions, demonstrat-
ing that the ITT principle is impor-
tant in preserving the benefits of
randomization and keeping unbiased
estimates when the objective of the
trial is to determine treatment effec-
tiveness.17,33,35 That is, biased results
may be obtained if the comparability
between the groups is lost when
ITT is not used. However, some
researchers argue that the choice of
which approach to use to conduct or
analyze clinical trials (effectiveness
versus efficacy approach) depends
on the objectives of the trial and
on who is expected to utilize the
results.35 Thus, an ITT is not neces-
sarily the analysis of choice in all

trials. The need to do an ITT analysis
(effectiveness approach) or a per-
protocol (PP) or as-treated (AT) anal-
ysis (efficacy approach) is based on
the question that researchers want
to answer. When investigators want
to know the effect of a certain treat-
ment under ideal conditions on
patients who are adherent to treat-
ment, an AT analysis or PP analysis
(efficacy analysis) should be used.
However, when researchers want to
know whether the treatment works
in clinical and practical conditions,
an ITT analysis (effectiveness analy-
sis) should be conducted. Other
researchers have suggested that a
“sensitivity analysis” (ie, analyzing
data through 2 or more different
methods [eg, using ITT analysis and
PP or AT analysis]) should be con-
ducted in order to test the validity
of the conclusions.35 However, it is
unknown if this item can be linked
to affect estimates in physical ther-
apy trials. Research investigating the
influence of the ITT principle on
treatment estimates in physical ther-
apy trials is warranted.

Two items within 2 factors loaded
negatively, contrary to our expecta-
tions. These negative loadings were
due to the scores that the analyzed
studies received for these items. For
example, the item “timing of the out-
come assessment was comparable
in all groups” was scored mainly as
“yes” by 209 of the articles (98%). In
contrast, the items dealing with
validity, reliability, and responsive-
ness within the same factor were
scored mainly as “no.” Thus, 74%,
68%, and 97% of the analyzed trials
scored validity, reliability, and
responsiveness as not accomplished,
respectively. Therefore, these items
behaved similarly for most of the tri-
als analyzed (scored “no”) and “tim-
ing of the outcome assessment”
behaved in the opposite direction
(scored mainly “yes”). Therefore, it
came with a negative loading. Thus,
these loadings are an expression of

the way the analyzed trials behaved
when these items were scored.

Based on the factor analysis, some
items related more to “reporting
quality” than to “conduct.” We
defined methodological quality as
“the confidence that the trial design,
conduct, and analysis has minimized
or avoided biases in its treatment
comparisons”5(p63) (eg, allocation
concealment was appropriate). We
defined quality of reporting as
authors providing “information
about the design, conduct, and anal-
ysis of the trial”5(p63) (eg, method for
concealing allocation was reported)
(14 items, Tab. 1). Many of the tools
used to evaluate methodological
quality and risk of bias of health
research have several items linked to
reporting instead of conduct.7 This
finding has been highlighted in pre-
vious research from our team and
others.7,8 It is possible that reporting
quality could be used as a proxy for
trial quality; however, although qual-
ity of reporting is necessary to assess
quality of conduct, quality of report-
ing can hide differences in quality of
conduct and can actually underesti-
mate or overestimate trial qual-
ity.36,37 Therefore, empirical evi-
dence investigating the association
between these items and treatment
effect estimates still is needed in
order to provide more validity evi-
dence for the use of these items
when evaluating the methodological
quality and risk of bias of physical
therapy trials.

Naming of Factors
We acknowledge that naming and
classifying factors is a complex task
and can be subjective, especially
when items load on factors that were
not anticipated. For example the
item, “sample size described for each
group” loaded on “attrition bias fac-
tor” instead of “sample size.” It may
be that this item loaded on “attrition
bias” because, in the process of
determining how many participants
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drop out or complete the trial, it is
necessary to report the number of
participants per group. On the other
hand, the factor representing “sam-
ple size” included items measuring
sample size calculation and its
adequacy.

We performed this task (ie, naming
factors) in duplicate and based on
our ability, experience, and knowl-
edge; however, the precise classifi-
cation of factors could be debatable
until empirical evidence supports
the link of the items with specific bias.
Moreover, according to MacCallum,
“Models at their best can be
expected to provide only a close
approximation to observed data,
rather than exact fit. . . . One can
conclude only that the particular
model is a plausible one.”38(p17)

Thus, we feel that this factor solution
could be a working set of items and
a starting point to determine items
that could be used to evaluate the
quality and risk of bias of RCTs in the
physical therapy field. Nevertheless,
this set of items and factors needs
further validation using data from
another set of trials. Thus, future
research could explore performing a
confirmatory factor analysis of these
results.

Limitations
Although this study used a factor
analysis based on rigorous methods
and a robust number of trials
(n�214), some limitations should be
acknowledged. First, it may be pos-
sible that the trials selected for anal-
ysis were not representative of all
physical therapy trials. However, a
random sampling was used to
decrease selection bias. Second,
because of the exploratory nature
of the results, the factor solution
obtained can be applicable only to
this set of trials. A confirmatory fac-
tor analysis using another set of trials
needs to be performed in order to
validate this model.

To our knowledge, this is the first
factor analysis to explore the under-
lying component items used to eval-
uate methodological quality and risk
of bias of physical therapy trials
based on a robust number of trials
(n�214). Therefore, this study pro-
vides novel evidence regarding the
number of factors that underlie the
structure of items included in tools
frequently used in the physical ther-
apy field to assess the methodologi-
cal quality of RCTs in the physical
therapy field. The items and factors
represent a starting point for evalu-
ating the methodological quality and
risk of bias in physical therapy trials.
Empirical evidence of the associa-
tion between these items and treat-
ment effects is needed to validate
these items before widespread use.
In addition, future research could
explore performing a confirmatory
factor analysis of these results.
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