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ABSTRACT

Introduction: Manual therapy is an often-utilized intervention for the management of knee osteoarthritis (OA). The interpreta-
tion of results presented by these trials can be affected by how well the study designs align applicability to real-world clinical
settings.

Aim: To examine the existing body of clinical trials investigating manual therapy for knee OA to determine where they fall on
the efficacy-effectiveness spectrum.

Methods: This systematic review has been guided and informed by the Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) guidelines. Randomized controlled trials that investigated manual therapy treatments for adults with
knee OA were retrieved via searches of multiple databases to identify trials published prior to April 2023. The Rating of Included
Trials on the Efficacy-Effectiveness Spectrum (RITES) tool was used to objectively rate the efficacy-effectiveness nature of each
trial design. The Cochrane Risk of Bias 2.0 assessment tool (RoB-2) was used to assess the risk of bias across five domains.
Results: Of the 36 trials, a higher percentage of trials had a greater emphasis on efficacy within all four domains: participant
characteristics (75.0%), trial setting (77.8%), flexibility of intervention (58.3%), and clinical relevance of experimental and com-
parison intervention (47.2%). In addition, 13.9% of the trials had low risk of bias, 41.7% had high risk of bias, and 44.4% had
some concerns regarding bias.

Conclusions: While many trials support manual therapy as effective for the management of knee OA, a greater focus on study
designs with an emphasis on effectiveness would improve the applicability and generalizability of future trials.

Keywords: Effectiveness, Efficacy, Knee osteoarthritis, Manual therapy, Mobilization, Systematic review

What'’s already known about this topic? What does this study add?

e Despite clinical trials revealing substantial treatment effects favoring 3

manual therapy for the management of knee osteoarthritis (OA), chal-
lenges still remain with implementation and translation of this work into
clinical practice.

One reason is that the majority of the research in this field is based on
more explanatory or more pragmatic trial designs.

We conducted a systematic review of 36 trials that assessed treatment
effects for manual therapy interventions to determine where the trails fall
on the efficacy-effectiveness spectrum.

e Ofthe 36 trials, a majority had a greater emphasis on efficacy for all four
domains: participant characteristics (75%), trial setting (77.8%), flexibil-
ity of intervention (58.3%) and clinical relevance of experimental and

comparison intervention (47.2%).
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Knee osteoarthritis (OA) is the most common form of
Published online: February 26, 2024 (0A)

arthritis and a leading cause of disability in older adults, with
symptomatic OA continuing to rise partly due to the global
obesity epidemic and aging population (1-4). Knee OA has
become a significant burden to society because of its chronic
nature and high cost of treatment, with estimated costs in the
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United States greater than $27 billion annually (5,6). Several
nonpharmacological interventions have demonstrated effec-
tiveness, the most promising being exercise therapy (7).
Manual therapy has also proven effective for reducing pain
and improving function in individuals with knee OA (5,8-
12). Assessing the context in which these interventions are
assessed is valuable to better understand their applicability
and generalizability to real-world clinical practice. In addition
to difficulty associated with blinding subjects, therapists, and
assessors in these types of nonpharmacological trials, another
challenge is that trials vary with respect to their study design,
which can make it hard to determine their real-world clinical
applicability (5,9,13,14).

The various components of a clinical trial design have char-
acteristics that make them more explanatory or more prag-
matic(15). Sometrialsare more explanatoryin nature, meaning
they are carried out under ideal and controlled circumstances
to demonstrate if an intervention can achieve a desired result
(16,17). When this occurs, a study is said to have high focus on
efficacy and internal validity; however, the results may be less
generalizable as the study parameters do not always reflect
real-world practice (e.g., very selective inclusion criteria and
no presence of comorbidities) (18). Other study designs are
more pragmatic, with the goal of assessing the effectiveness
of an intervention across various settings, people, and times
in a way that would more closely reflect delivery in real-world
settings (17). Trials with a pragmatic design tend to have
higher external validity, leading to improved applicability in
real-life situations (15). It is important to note that trials are
rarely fully explanatory or pragmatic, but instead fall along a
spectrum (15). These differences in design structure require
readers to not only focus on the results of the study but also
consider participant characteristics, trial setting, flexibility of
interventions, and clinical relevance of experimental and com-
parison interventions in order to understand how applicable
the results are for their clinical practice (19).

Several meta-analyses suggest manual therapy has value
for the management of knee OA, at minimum in the short
term (5,9,20). As an intervention that physical therapists con-
tinue to utilize and that patients perceive as beneficial (21),
manual therapy may have the ability to provide a window of
opportunity to enable active intervention approaches, such
as exercise (21,22). To better understand their applicability
and generalizability in real-world clinical practice, it is impor-
tant to understand where manual therapy trials fall along the
explanatory-pragmatic spectrum (5,9,23,24). The Rating of
Included Trials on the Efficacy-Effectiveness Spectrum (RITES)
tool was developed to enable the assessment of published
trials along this spectrum (19), but has not yet been used
to assess knee OA trials. The objective of this review was to
determine where trials investigating manual therapy for knee
OA fall on the explanatory-pragmatic spectrum in order to
better understand optimal applicability, generalization, and
implementation of this intervention.

Methods

The systemic review was conducted according to the
Preferred Reporting Items for Systematic Review and

Knee OA and manual therapy efficacy-effectiveness: a systematic review

Meta-Analysis (PRISMA) (25,26). The review protocol
was prospectively registered in the PROSPERO database
(CRD42022327706). There were no patients involved in this
review.

Search strategy

A literature search was performed using PubMed,
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Cochrane Central Register of Controlled Trials
(CENTRAL), and Embase to identify trials published prior to
April 2023. In addition to these databases, the authors per-
formed manual searches by cross-referencing trials included
in related systematic reviews to capture all relevant studies in
order to maximize the quality of this review. The systematic
reviews that were examined consisted of any related to the
eligibility criteria for this review.

Search strategies were developed using medical subject
headings (MeSH) and keywords pertaining to the knee, OA,
manual therapy, randomized controlled trials, and adult/
young adult. Medical librarians assisted with the searches
(Supplementary material, Appendix A). The primary search
methods used were appropriate to each database, which
included MeSH terms, CINAHL headings, subject headings,
and keywords and their synonyms. Truncation and wildcards
were used to account for different spellings and alterna-
tive words that may be used to describe our keywords (e.g.,
arthr* to identify arthritis or arthrosis). The Boolean opera-
tors “AND” and “OR” were used to combine search terms.
Filters for the English language and the time frame of 1975 to
April 2023 were used.

Study selection

Randomized clinical trials where the primary focus was
assessing the effect of manual therapy interventions for adult
patients with knee OA were included. Full text of all trials had
to be available in the English language. Animal trials, trials
that included subjects with diagnoses other than knee OA in
any compartment, or trials where subjects had any surgery
in the past 6 months or had undergone a knee arthroplasty in
the involved knee at any time were excluded (Supplementary
material, Appendix B).

Because the label of manual therapy can be broad and
extensive (e.g., includes massage, lymphatic drainage, passive
range of motion) (27), we deliberately limited the definition
of manual therapy for this review as a treatment primarily
consisting of joint mobilizations or manipulations performed
by a healthcare provider, even if it was part of a multimodal
intervention as long as the effect of the manual therapy inter-
vention was being assessed. Trials including other forms of
manual therapy (e.g., massage, soft tissue mobilization, lym-
phatic massage/drainage, cupping, dry needling, acupunc-
ture, acupressure, and stretching) in the absence of joint
mobilization or manipulation were excluded. Trials assessing
manual therapy as part of a group of interventions where
the effect of manual therapy was not assessed (e.g., a trial
where everyone received manual therapy as part of standard
care and the purpose of the trial was to assess the effect of

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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other interventions, such as exercise, education, medica-
tions, etc.) were also excluded from the review. The eligibility
requirements for this review were chosen to maximize the
relevance and overall quality of this review.

Data management

Covidence data management software (Veritas Health
Innovation Ltd, Melbourne, Australia) was used for study
screening, full-text review, and data extraction (28).

Data extraction

Two reviewers independently screened all titles and
abstracts to determine eligibility for full-text review. Any
disagreements were discussed for resolution, and a third
reviewer was consulted for final disposition, as necessary.
Upon completion of title and abstract screenings, the remain-
ing full-text trials were screened by the same two reviewers
using the predetermined eligibility criteria. Reasons for exclu-
sion were documented within Covidence (Supplementary
material, Appendix C).

Data extracted included total number of subjects, mean
age in years, mean body mass index, proportion of males and
females, and the year the trial was published. In addition, the
RITES tool was used to rate the efficacy-effectiveness nature
of each study. Descriptors of maximal efficacy and maximal
efficiency are provided in Table 1 (19). The RITES tool is used
to rate the efficacy-effectiveness nature of trials by assess-
ing four different domains (participant characteristics, trial
settings, flexibility of interventions, and clinical relevance of
experimental and comparison interventions) using a 5-point
Likert scale, with 1 indicating a strong emphasis on efficacy
(more explanatory), and 5 indicating a strong emphasis on
effectiveness (more pragmatic) (19). The two reviewers
independently scored each study using the RITES tool and
consulted with a third reviewer when there was a lack of
consensus.

Risk of bias assessment

The Cochrane Collaboration Risk of Bias 2.0 assessment
tool (RoB-2) was used to assess the risk of bias across five
separate domains: randomization process, deviations from
the intended interventions, missing outcome data, measure-
ment of the outcome, and selection of the reported results
(29,30). Each domain was rated as having low risk, high risk,
or some concerns regarding the risk of bias for that trial. The
two reviewers independently scored each trial using RoB-2
to determine the potential risk for bias when looking at the
results. In the event of a difference in opinion, consensus was
reached by consulting with a third reviewer.

Efficacy-effectiveness spectrum
The RITES tool was used to assess where the components
of each trial fell along the efficacy-effectiveness continuum

(14). It was developed for post hoc assessment of trials in a
systematic review based on efficacy-effectiveness continuum

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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along four domains: participant characteristics, trial settings,
flexibility of intervention(s), and clinical relevance of experi-
mental and comparison intervention(s). A Likert scale ranging
from 1 (strong emphasis on efficacy) to 5 (strong emphasis
on effectiveness) is used in scoring. A rating of not applicable
(N/A) may be given when information for a domain is unavail-
able. Trials typically cannot be completely categorized as
explanatory or pragmatic as a whole, but instead rated along
a continuum. In addition, different components of a trial
design may fall in different places along the efficacy-effective-
ness continuum. Thus, each domain is scored independently,
without putting forth an overall score for a trial.

Data synthesis and analysis

Interrater reliability between reviewers was calculated
for title and abstract and full-text screening using Cohen’s
kappa. Levels of agreement were defined as <0 = no agree-
ment, 0-0.20 = slight agreement, 0.21-0.40 = fair agreement,
0.41-0.60 = moderate agreement, 0.61-0.80 = substan-
tial agreement, and 0.81-1.0 = almost perfect agreement
(31). Descriptive statistics were calculated for RITES tool
scores that included the count and percentage within each
of the four domains. For each RITES domain, the results
were separated into three different groups, those that had
more emphasis on efficacy (scores of 1-2), those with more
emphasis on effectiveness (scores of 4-5), and those that
were balanced or neutral (scores of 3). In addition, the four
domain scores from each trial were averaged together to
determine if the individual trial design, with all domain
scores considered together, leaned more toward efficacy or
efficiency. For RoB-2, count data and percentage were cal-
culated for all trials based on ratings of low risk, high risk, or
some concerns regarding the risk of bias. Interrater reliabil-
ity between reviewers was assessed for all four domains of
the RITES tool and final RoB-2 scores. Finally, all trials were
classified as being positive or null based on the primary out-
come and then assessed for associations with trial design
emphasis on efficacy vs. effectiveness using contingency
tables and Fisher’s exact test. IBM SPSS Statistics (version
28; Chicago, IL) was used for all analyses.

Deviations from prospective protocol registration

There were no deviations from the prospective protocol
registration.

Results

Search results

The initial search yielded 2,656 citations, and after remov-
ing 1,584 duplicates, 1,074 titles and abstracts required
screening. After title and abstract screening and full-text
review, 36 trials (13,14,32-65) were included in the final
review (Fig. 1). Specific details regarding each trial that was
excluded can be found in Supplementary material, Appendix
C. Features of the 36 trials are included in Supplementary
material, Appendices D and E.
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FIGURE 1 - PRISMA 2020 flow dia-
gram for new systematic reviews
that included searches of databases

Records removed before screening:
Duplicate records removed (n = 1584)
Records marked as ineligible by

Records removed for other reasons (n = 0)

and registers only. PRISMA = Prefer-
red Reporting Items for Systematic
Review and Meta-Analysis.

Wrong patient population (n = 2)

RITES domain scores

Overall RITES scores by domain are provided in Figure 2.
A higher percentage of trials had a greater emphasis on effi-
cacy within all four domains: participant characteristics (75.0%;
n =27) (13,34-42,44,45,48-50,52-55,57-62,64,65), trial setting
(77.8%; n = 28) (13,14,32-36,40,43-49,51-55,57-60,62-65),
flexibility of intervention (58.3%; n = 21) (33-36,38,40,43,44,
46-48,50-52,54,55,58,60,62,63,65), and clinical relevance of
experimental and comparison intervention (47.2%; n = 17)
(14,34-36,38,40,43,47,48,51,52,54,55,57,61,62,64). In addi-
tion, when the RITES scores for all four domains of each trial
were averaged, 29 trials were more oriented toward efficacy
(mean [SD] of 2.2 [0.4] and range 1 to 3) (13,14,34-36,38,40,
43-55,57-65), whereas five trials were more oriented toward
effectiveness (mean [SD] of 3.9 [0.5] and range 3 to 5)
(32,37,41,42,56). The remaining two trials had a mean score
of 3.0 across the four domains, indicating a balanced emphasis
between efficacy and effectiveness (33,39). Despite this over-
all emphasis on efficacy, 20 of the 36 trials had at least one
domain with a score greater on the effectiveness spectrum
(13,14,32,33,37-39,41,42,44,46,47,49,51,56,57,60,61,63,65)
(Tab. 2).

For the participant characteristics domain, 27 trials
(75.0%) had scores that emphasized efficacy (13,34-42,44,

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Rather strong emphasis on effectiveness

. Strong emphasis on effectiveness

FIGURE 2 - Cumulative RITES scores (percentage and count). RITES
= Rating of Included Trials on the Efficacy-Effectiveness Spectrum.
*Participant characteristics; Clinical trial setting; *Flexibility of
intervention(s); *Clinical relevance of experimental and comparison
intervention(s).
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TABLE 2 - Individual trial RITES scores

RITES scores*

D2* D3*®

Primary author and year of publication

D1’ D4l

Abbott et al (32)
Aliet al (33)
Alkhawajah and Alshami (34)
Altinbilek et al (35)

Bhagat et al (36)

Bove et al (37)

N

Courtney et al (38)
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Crossley et al (39)

Cruz-Montecinos et al (40)
Deyle et al (14)

Deyle et al (13)

Dwyer et al (41)

Fitzgerald et al (42)
Forestier et al (43)

Jeyakumar et al (44)

Jin et al (45)

Kaya Mutlu et al (46)
Kornkamon and Wanitcha (47)
Lalit et al (48)

Lizis et al (49)

Mahmooda et al (50)

Moss et al (51)

Narang and Ganvir (52)
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Nigam et al (53)
Pollard et al (54)
Pozsgai et al (55)

N W NN N | W

N

Pryymachenko et al (56)
Rao et al (57)

Razek and Shenouda (58)
Reza et al (59)

Sharma (60)

Sit et al (61)

Syed and Wani (62)

Taj et al (63)

Tucker et al (64)

Witwit et al (65)
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RITES, Rating of Included Trials on the Efficacy-Effectiveness Spectrum.
*RITES scoring, based on a 5-point Likert scale: 1 = strong emphasis on
efficacy; 2 = rather strong emphasis on efficacy; 3 = balanced emphasis on
both efficacy and effectiveness; 4 = rather strong emphasis on effectiveness;
5 = strong emphasis on effectiveness; N/A = information not available.
"RITES Domain 1: participant characteristics.

# RITES Domain 2: trial setting.

SRITES Domain 3: flexibility of intervention(s).

I RITES Domain 4: clinical relevance of experimental and comparison
intervention(s).

Knee OA and manual therapy efficacy-effectiveness: a systematic review

45,48-50,52-55,57-62,64), five trials (13.9%) emphasized
effectiveness (32,33,47,51,63), and four trials (11.1%) had
a balanced emphasis between efficacy and effectiveness
(14,43,46,56).Inthetrial settingdomain, 28 trials (77.8%) had
scores that emphasized efficacy (13,14,32-36,40,43-49,51-
55,57-60,62-65), six trials (16.7%) emphasized effective-
ness (37-39,41,42,61), and two trials (5.5%) had a balanced
emphasis between efficacy and effectiveness (50,56). The
flexibility of intervention(s) domain had 21 trials (58.3%)
that emphasized efficacy (33-36,38,40,43,44,46-48,50-52,
54,55,58,60,62,63,65), nine trials (25.0%) emphasizing effec-
tiveness (13,14,32,37,39,41,42,56,57), and six trials (16.7%)
that exhibited a balanced emphasis between efficacy and
effectiveness (45,49,53,59,61,64). Finally, the clinical rel-
evance of experimental and comparison intervention(s)
domain had 17 trials (47.2%) that emphasized efficacy
(14,34-36,38,40,43,47,48,51,52,54,55,57,61,62,64), 13 tri-
als (36.1%) emphasized effectiveness (13,32,33,37,41,42,
44,46,49,56,60,63,65), and six trials (16.7%) had a bal-
anced emphasis between efficacy and effectiveness (39,45,
50,53,58,59).

Of the 36 trials, only seven had null findings (41,42,45,
48,63-65). Fisher’s exact test revealed no statistically sig-
nificant relationship between where studies fell on the effi-
cacy-effectiveness spectrum and a positive outcome of the
primary outcome (p = 0.27).

Risk of bias for included trials

Five of the included trials (13.9%) had low risk of bias
(13,36,54,59,65), 15 trials (41.7%) had high risk of bias (44-
52,55,57,58,62-64), and 16 trials (44.4%) had some concerns
for risk of bias (14,32-35,37-43,53,56,60,61) (Supplementary
material, Appendix F). The most common cause for bias
included measurement of the outcome (44,45,47,49,51,52,55,
57,58,64), and the least amount of bias was in the selection of
reported outcome (13,14,32-65). When comparing risk of bias
across the trials, all five of those with low risk of bias also had
an emphasis on efficacy (13,36,54,59,65).

Rater agreement

Interrater reliability was k = 0.25 (fair agreement) for title
and abstract screening and k = 0.31 (fair agreement) for full-
text screening. Interrater reliability between reviewers for the
participants’ characteristics domain was k = 0.45 (fair agree-
ment), k = 0.39 (fair agreement) for trial settings, k = 0.34
(fair agreement) for flexibility of interventions, and k = 0.32
(fair agreement) for clinical relevance of experimental and
comparison interventions. Interrater reliability between the
reviewers for RoB-2 was k = 0.04 (slight agreement). These
values were related to initial agreement when reviewing the
trials. It is important to note that consensus was reached on
all initial ratings, and a third reviewer needed to be consulted
for only three trials (8.3%).

Discussion

This systematic review assessed existing manual therapy
trials for knee OA to determine where the current body of

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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evidence falls on the efficacy-effectiveness spectrum. The
findings suggest that the majority of trials trend toward
efficacy in all four domains of the RITES tool, especially for
participant characteristics and clinical trial settings. While a
previous systematic review has looked at a similar question in
trials involving manual therapy for low back pain (66), this is
the first known review assessing trials for knee OA.

Participant characteristics

A large percentage of trials (75.0%) were higher on the
explanatory end of the spectrum in the participant charac-
teristics domain, with the primary reason being related to
their exclusion criteria (13,34-42,44,45,48-50,52-55,57-65).
Patients were most commonly excluded from trials due to the
presence of other diagnoses or comorbidities, and while this
could confound treatment effect, it is a more accurate repre-
sentation of patients seeking care for knee OA. For example,
vascular and cardiovascular disease, obesity, acute or chronic
pain in the spine, hip, or ankle, and those using anti-inflam-
matory drugs beyond simple pain relievers are common pre-
sentations for individuals with knee OA (35,40). Excluding
these individuals could result in conclusions that may not be
relevant to the types of patients seen in most clinics (16,18).
To achieve a more pragmatic rating would have required a
study population that included patients with diagnoses,
comorbidities, symptom durations, and age ranges similar to
common knee OA patients that seek care (16,18).

Trial setting

The majority of trials (77.8%) had an emphasis on effi-
cacy in the trial setting domain due to the trials being carried
out in settings that were dissimilar from common practice
(13,14,32-36,40,43-49,51-55,57-60,62-65). These included
specialized clinics, specialized trial or academic centers, and
military clinics and settings, and also used a limited number
of clinicians who were often specifically trained for the inter-
ventions being assessed. While this may enable researchers
to better determine the effect of the interventions without
compromising internal validity, it limits external validity
(15,18). To achieve more pragmatic trial settings, research-
ers should strive to use a broad array of clinics and clinicians
that better mimic typical medical providers and healthcare
settings (15,16).

Flexibility of interventions

The flexibility of interventions domain had an emphasis on
efficacy. The majority of clinical trials (58.3%) required strict
manual therapy protocols with little flexibility or prohibited
cointerventions (33-36,38,40,43,44,46-48,50-52,54,55,58,60,
62,63,65). Some reasons for a strict protocol include the abil-
ity to better attribute the treatment effect to the intervention
being assessed, rather than an influence from other confound-
ers. Even efforts to control or improve intervention adherence
may lead to different results than can be expected in real-
world settings (15,16). On the other hand, nine of the trials
had a more pragmatic emphasis (13,14,32,37,39,41,42,56,57),
which was accomplished by allowing more flexibility with the
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interventions between the trial populations. This approach
allowed clinicians to manage patients based on their per-
ceived needs with greater flexibility.

Clinical relevance of experimental and comparison
intervention

Clinical relevance of experimental and comparison of inter-
ventions slightly favored efficacy (47.2%) (14,34-36,38,40,43,
47,48,51,52,54,55,57,61,62,64) compared to those with designs
more focused on effectiveness (36.1%) (13,32,33,37,41,42,44,
46,49,56,60,63,65), and those that had a balanced emphasis
on efficacy and effectiveness (16.7%) (39,45,50,53,58,59). Trials
with a more explanatory design were less likely to have one of
the treatment arms considered clinically relevant or best prac-
tice, such as using controls, placebo, or sham interventions, all
of which provide a less than desirable comparison when con-
sidering generalizability to real-world settings (19). Treatment
duration may also have been much shorter than the duration of
treatments used in real-world practice (19). On the other hand,
trials emphasizing a pragmatic approach use flexibility with
interventions that mimic typical practice, and they use compari-
son groups that are often considered to represent best practice
or usual care (19).

Outcomes relative to efficacy-effectiveness spectrum

When examining trial outcomes relative to where studies
fell on the efficacy-effectiveness spectrum, there were no sig-
nificant associations. This means that trial design has no bear-
ing on whether a study showed a treatment effect. However,
definitive conclusions cannot be made because there were
only seven null trials out of the 36 trials (41,42,45,48,63-65).

Clinical implications

The majority of trials investigating manual therapy for
knee OA were on the explanatory end of the spectrum across
all four RITES domains. This is similar to what was reported by
Maddox et al (66) for individuals with low back pain, except
their review found a rather strong emphasis toward the prag-
matic end of the spectrum with the domain related to clinical
relevance of experimental and comparison interventions.

The role of explanatory trials is to analyze the mechanism
of interventions under controlled circumstances (19). In this
instance, explanatory trials help to determine if manual therapy
is an effective treatment for knee OA. However, they lack the
ability to generalize the results because the settings are often
not representative of real-world clinical practice. That is where
pragmatic trials provide their value by providing clinicians with
the ability to know if manual therapy can be beneficial for
patients with knee OA in real-world settings (15-17). The result
of this review demonstrates lack of generalizability with the
majority of studies examining manual therapy for knee OA.

Recommendation for future research
While the current body of literature demonstrates poten-

tial benefits when using manual therapy for individuals with
knee OA, many of those recommendations come from trials
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that are more explanatory than pragmatic, making them less
generalizable (5,9). Additional pragmatic studies examin-
ing manual therapy for knee OA in real-world scenarios and
across a variety of settings and clinicians would help improve
the applicability and implementation of these interventions.
For example, the study design could include patient popu-
lation with some comorbidities, especially those commonly
associated with knee OA (diabetes and obesity); multiple/
diverse trial settings or general clinical practice settings, not
specialty treatment clinics; and flexibility of interventions,
allowing cross-treatments whenever/if needed while ensur-
ing that the methodology of interest is systematically and
objectively directed toward best practice. Finally, it is worth
noting that manual therapy may not be unique here, and
these findings may be very similar to what is observed for
trial designs of other interventions for knee OA.

Limitations

This review had the primary goal of assessing where this
body of evidence falls on the efficacy-effectiveness spectrum,
with no intention to examine the effectiveness of manual
therapy for knee OA. Therefore, conclusions should not be
inferred regarding pooled treatment effects or the value of
manual therapy interventions for knee OA.

Conclusions

Thirty-six manual therapy trial designs for knee OA were
assessed for their fit along the explanatory-pragmatic spec-
trum. The majority of trial designs were more explanatory,
making the results less generalizable across patient popu-
lations, clinical settings, and compared to other commonly
used interventions. When examining the effectiveness of
manual therapy for the treatment of knee OA, more prag-
matic study designs would help improve implementation
and applicability of research results. This can be achieved by
using a more diverse patient population, a larger number of
clinics, intervention protocols that are more pragmatic, and
comparison treatments that represent best practice or usual
care. All of these will help improve the ability to generalize
findings from manual therapy trials for knee OA.

Abbreviations

K, kappa; CINAHL, Cumulative Index to Nursing and Allied
Health Literature; IL, lllinois; n, number; OA, osteoarthritis;
PRISMA, Preferred Reporting Items for Systematic Review and
Meta-Analysis; RITES, Rating of Included Trials on the Efficacy-
Effectiveness Spectrum; RoB-2, Cochrane Risk of Bias 2.0.

Acknowledgments

We would like to thank Cindy Reinl (Bellin Health Systems
librarian) and Kenneth L. Carriveau, Jr. and Rachel Blume
(Baylor University librarians) for their assistance with per-
forming thorough literature searches for this systematic
review. We would also like to thank Mareli Klopper for her
mentoring during the completion of this systematic review.

Knee OA and manual therapy efficacy-effectiveness: a systematic review

Disclosures

Conflict of interest: The authors declare that they have no compet-
ing interests.

Financial support: Authors have not received any financial support
for this study.

Authors’ contributions: KRA contributed to the design of the sys-
tematic review, data collection and data analysis, and all drafts and
revisions of the manuscript. AOF contributed to the design of the
systematic review, data collection and data analysis, and all drafts
and revisions of the manuscript. JLY contributed to the design of the
systematic review, data collection and data analysis, to all drafts and
revisions of the manuscript, and had final approval of the version to
be published. CDM contributed to the design of the systematic re-
view, contributed to data collection and data analysis, and contribut-
ed to drafts and revisions of the manuscript. DIR contributed to the
design of the systematic review, data collection and data analysis, to
all drafts and revisions of the manuscript, and had final approval of
the version to be published.

Data availability statement: All data generated or analyzed during
this study are included in this published article and its supplemen-
tary information section.

Disclaimer: The view(s) expressed herein are those of the author(s)
and do not reflect the official policy or position of the Uniformed
Services University, U.S. Department of Defense, or the U.S.
Government.

References

1. Paradowski PT, Lohmander LS, Englund M. Osteoarthritis of
the knee after meniscal resection: long term radiographic
evaluation of disease progression. Osteoarthritis Cartilage.
2016;24(5):794-800. CrossRef PubMed

2. McAlindon TE, Bannuru RR, Sullivan MC, et al. OARSI guide-
lines for the non-surgical management of knee osteoarthri-
tis. Osteoarthritis Cartilage. 2014;22(3):363-388. CrossRef
PubMed

3. MoralC, Przkora R, Cruz-Almeida Y. Knee osteoarthritis: patho-
physiologyandcurrenttreatmentmodalities.)PainRes.2018;11:
2189-2196. CrossRef PubMed

4. Zhang, Jordan JM. Epidemiology of osteoarthritis. Clin Geriatr
Med. 2010;26(3):355-369. CrossRef PubMed

5.  Anwer S, Alghadir A, Zafar H, Brismée JM. Effects of orthopaedic
manual therapy in knee osteoarthritis: a systematic review and
meta-analysis. Physiotherapy. 2018;104(3):264-276. CrossRef
PubMed

6.  Arthritis Foundation [Internet]. Arthritis by the numbers; 2020.
Available from: Online (Accessed June 2023)

7. Mo L, Jiang B, Mei T, Zhou D. Exercise therapy for knee osteoar-
thritis: a systematic review and network meta-analysis. Orthop J
Sports Med. 2023;11(5):23259671231172773. CrossRef PubMed

8. Deyle GD, Allen CS, Allison SC, et al. Physical therapy versus
glucocorticoid injection for osteoarthritis of the knee. N Engl J
Med. 2020;382(15):1420-1429. CrossRef PubMed

9. Tsokanos A, Livieratou E, Billis E, et al. The efficacy of manual
therapy in patients with knee osteoarthritis: a systematic
review. Medicina (Kaunas). 2021;57(7):696. CrossRef PubMed

10. Runge N, Aina A, May S. The benefits of adding manual therapy
to exercise therapy for improving pain and function in patients
with knee or hip osteoarthritis: a systematic review with meta-
analysis. J Orthop Sports Phys Ther. 2022;52(10):675-A13.
CrossRef PubMed

11. Feng T, Wang X, Jin Z, et al. Effectiveness and safety of
manual therapy for knee osteoarthritis: an overview of

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com
https://paperpile.com/c/d3mPif/KyGRY+OTud0
https://doi.org/10.1016/j.joca.2015.12.002
https://www.ncbi.nlm.nih.gov/pubmed/26706700
https://doi.org/10.1016/j.joca.2014.01.003
https://www.ncbi.nlm.nih.gov/pubmed/24462672
https://doi.org/10.2147/JPR.S154002
https://www.ncbi.nlm.nih.gov/pubmed/30323653
https://doi.org/10.1016/j.cger.2010.03.001
https://www.ncbi.nlm.nih.gov/pubmed/20699159
https://doi.org/10.1016/j.physio.2018.05.003
https://www.ncbi.nlm.nih.gov/pubmed/30030035
https://www.arthritis.org/getmedia/e1256607-fa87-4593-aa8a-8db4f291072a/2019-abtn-final-march-2019.pdf
https://doi.org/10.1177/23259671231172773
https://www.ncbi.nlm.nih.gov/pubmed/37346776
https://doi.org/10.1056/NEJMoa1905877
https://www.ncbi.nlm.nih.gov/pubmed/32268027
https://doi.org/10.3390/medicina57070696
https://www.ncbi.nlm.nih.gov/pubmed/34356977
https://doi.org/10.2519/jospt.2022.11062
https://www.ncbi.nlm.nih.gov/pubmed/35881705

Adams et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

systematic reviews and meta-analyses. Front Public Health.
2023;11:1081238. CrossRef PubMed

Rhon DI, Kim M, Asche CV, Allison SC, Allen CS, Deyle GD.
Cost-effectiveness of physical therapy vs intra-articular glu-
cocorticoid injection for knee osteoarthritis: a secondary
analysis from a randomized clinical trial. JAMA Netw Open.
2022;5(1):€2142709. CrossRef PubMed

Deyle GD, Henderson NE, Matekel RL, Ryder MG, Garber MB,
Allison SC. Effectiveness of manual physical therapy and exer-
cise in osteoarthritis of the knee. A randomized, controlled
trial. Ann Intern Med. 2000;132(3):173-181. CrossRef PubMed
Deyle GD, Allison SC, Matekel RL, et al. Physical therapy treat-
ment effectiveness for osteoarthritis of the knee: a random-
ized comparison of supervised clinical exercise and manual
therapy procedures versus a home exercise program. Phys
Ther. 2005;85(12):1301-1317. CrossRef PubMed

Patsopoulos NA. A pragmatic view on pragmatic trials. Dialogues
Clin Neurosci. 2011;13(2):217-224. CrossRef PubMed

Merali Z, Wilson JR. Explanatory versus pragmatic trials: an
essential concept in study design and interpretation. Clin Spine
Surg. 2017;30(9):404-406. CrossRef PubMed

Khorsan R, Crawford C. How to assess the external validity and
model validity of therapeutic trials: a conceptual approach
to systematic review methodology. Evid Based Complement
Alternat Med. 2014;2014:694804. CrossRef PubMed

Patino CM, Ferreira JC. Internal and external validity: can you
apply research study results to your patients? J Bras Pneumol.
2018;44(3):183. CrossRef PubMed

Wieland LS, Berman BM, Altman DG, et al. Rating of Included
Trials on the Efficacy-Effectiveness Spectrum: development of
a new tool for systematic reviews. J Clin Epidemiol. 2017;84:
95-104. CrossRef PubMed

Rhon DI, Flynn TW, Shepherd MH, Abbott JH. Leveraging the
short-term benefits of manual therapy which includes exercise
over exercise therapy alone appears justified for knee osteoar-
thritis. J Orthop Sports Phys Ther. 2023;53(1):49-50. CrossRef
PubMed

Ferreira RM, Martins PN, Pimenta N, Gongalves RS. Physical
therapists’ choices, views and agreements regarding non-
pharmacological and non-surgical interventions for knee
osteoarthritis patients: a mixed-methods study. Mediterr J
Rheumatol. 2023;34(2):188-219. CrossRef PubMed

Rhon DI, Deyle GD. Manual therapy: always a passive treat-
ment? J Orthop Sports Phys Ther. 2021;51(10):474-477. CrossRef
PubMed

Collins CK, Masaracchio M, Brismée JM. The future of orthope-
dic manual therapy: what are we missing? J Man Manip Ther.
2017;25(4):169-171. CrossRef PubMed

French HP, Brennan A, White B, Cusack T. Manual therapy for
osteoarthritis of the hip or knee—a systematic review. Man
Ther. 2011;16(2):109-117. CrossRef PubMed

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. Int J Surg. 2010;8(5):336-341.
CrossRef PubMed

Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explana-
tion and elaboration: updated guidance and exemplars for
reporting systematic reviews. BMJ. 2021;372:n160. Online
CrossRef PubMed. Accessed October 15, 2022.

Kolasinski SL, Neogi T, Hochberg MC, et al. 2019 American
College of Rheumatology/Arthritis Foundation Guideline for
the management of osteoarthritis of the hand, hip, and knee.
Arthritis Care Res (Hoboken). 2020;72(2):149-162. CrossRef
PubMed

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Arch Physioter 2024; 14: 9

Covidence 2020. Better systematic review management.
Online. Accessed June 2023.

Sterne JAC, Savovic J, Page MJ, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ. 2019;366:14898.
Online CrossRef PubMed. Accessed March 28, 2022.

Higgins JPT, Altman DG, Ggtzsche PC, et al; Cochrane Bias
Methods Group; Cochrane Statistical Methods Group. The
Cochrane Collaboration’s tool for assessing risk of bias in
randomised trials. BMJ. 2011;343(Oct18 2):d5928. Online
CrossRef PubMed. Accessed March 28, 2022.

Landis JR, Koch GG. The measurement of observer agreement
for categorical data. Biometrics. 1977;33(1):159-174. CrossRef
PubMed

Abbott JH, Chapple CM, Fitzgerald GK, et al. The incremental
effects of manual therapy or booster sessions in addition to
exercise therapy for knee osteoarthritis: a randomized clinical
trial. J Orthop Sports Phys Ther. 2015;45(12):975-983. CrossRef
PubMed

Ali SS, Ahmed SI, Khan M, Soomro RR. Comparing the effects
of manual therapy versus electrophysical agents in the man-
agement of knee osteoarthritis. Pak J Pharm Sci. 2014;27(4)
(suppl):1103-1106. PubMed

Alkhawajah HA, Alshami AM. The effect of mobilization
with movement on pain and function in patients with knee
osteoarthritis: a randomized double-blind controlled trial.
BMC Musculoskelet Disord. 2019;20(1):452. Online CrossRef
PubMed

Altinbilek T, Murat S, Yumusakhuylu Y, icagasioglu A.
Osteopathic manipulative treatment improves function and
relieves pain in knee osteoarthritis: a single-blind, randomized-
controlled trial. Turk J Phys Med Rehabil. 2018;64(2):114-120.
CrossRef PubMed

Bhagat M, Neelapala YVR, Gangavelli R. Immediate effects of
Mulligan’s techniques on pain and functional mobility in indi-
viduals with knee osteoarthritis: a randomized control trial.
Physiother Res Int. 2020;25(1):e1812. CrossRef PubMed

Bove AM, Smith KJ, Bise CG, et al. Exercise, manual therapy,
and booster sessions in knee osteoarthritis: cost-effectiveness
analysis from a multicenter randomized controlled trial. Phys
Ther. 2018;98(1):16-27. CrossRef PubMed

Courtney CA, Steffen AD, Ferndndez-de-Las-Pefias C, Kim J,
Chmell SJ. Joint mobilization enhances mechanisms of condi-
tioned pain modulation in individuals with osteoarthritis of the
knee. J Orthop Sports Phys Ther. 2016;46(3):168-176. CrossRef
PubMed

Crossley KM, Vicenzino B, Lentzos J, et al. Exercise, education, man-
ual-therapy and taping compared to education for patellofemoral
osteoarthritis: a blinded, randomised clinical trial. Osteoarthritis
Cartilage. 2015;23(9):1457-1464. CrossRef PubMed
Cruz-Montecinos C, Flores-Cartes R, Montt-Rodriguez A, Pozo
E, Besoain-Saldafia A, Horment-Lara G. Changes in co-contrac-
tion during stair descent after manual therapy protocol in knee
osteoarthritis: a pilot, single-blind, randomized study. J Bodyw
Mov Ther. 2016;20(4):740-747. CrossRef PubMed

Dwyer L, Parkin-Smith GF, Brantingham JW, et al. Manual and
manipulative therapy in addition to rehabilitation for osteo-
arthritis of the knee: assessor-blind randomized pilot trial.
J Manipulative Physiol Ther. 2015;38(1):1-21.e2. CrossRef
PubMed

Fitzgerald GK, Fritz JM, Childs JD, et al. Exercise, manual ther-
apy, and use of booster sessions in physical therapy for knee
osteoarthritis: a multi-center, factorial randomized clinical
trial. Osteoarthritis Cartilage. 2016;24(8):1340-1349. CrossRef
PubMed

A


https://doi.org/10.3389/fpubh.2023.1081238
https://www.ncbi.nlm.nih.gov/pubmed/36908468
https://doi.org/10.1001/jamanetworkopen.2021.42709
https://www.ncbi.nlm.nih.gov/pubmed/35072722
https://doi.org/10.7326/0003-4819-132-3-200002010-00002
https://www.ncbi.nlm.nih.gov/pubmed/10651597
https://doi.org/10.1093/ptj/85.12.1301
https://www.ncbi.nlm.nih.gov/pubmed/16305269
https://doi.org/10.31887/DCNS.2011.13.2/npatsopoulos
https://www.ncbi.nlm.nih.gov/pubmed/21842619
https://doi.org/10.1097/BSD.0000000000000588
https://www.ncbi.nlm.nih.gov/pubmed/29049130
https://doi.org/10.1155/2014/694804
https://www.ncbi.nlm.nih.gov/pubmed/24734111
https://doi.org/10.1590/s1806-37562018000000164
https://www.ncbi.nlm.nih.gov/pubmed/30043882
https://doi.org/10.1016/j.jclinepi.2017.01.010
https://www.ncbi.nlm.nih.gov/pubmed/28188898
https://doi.org/10.2519/jospt.2023.0201
https://www.ncbi.nlm.nih.gov/pubmed/36587263
https://doi.org/10.31138/mjr.34.2.188
https://www.ncbi.nlm.nih.gov/pubmed/37654628
https://doi.org/10.2519/jospt.2021.10330
https://www.ncbi.nlm.nih.gov/pubmed/34210162
https://doi.org/10.1080/10669817.2017.1358249
https://www.ncbi.nlm.nih.gov/pubmed/28912628
https://doi.org/10.1016/j.math.2010.10.011
https://www.ncbi.nlm.nih.gov/pubmed/21146444
https://doi.org/10.1016/j.ijsu.2010.02.007
https://www.ncbi.nlm.nih.gov/pubmed/20171303
https://www.bmj.com/content/372/bmj.n160
https://doi.org/10.1136/bmj.n160
https://www.ncbi.nlm.nih.gov/pubmed/33781993
https://doi.org/10.1002/acr.24131
https://www.ncbi.nlm.nih.gov/pubmed/31908149
https://www.covidence.org/
https://www.bmj.com/content/366/bmj.l4898
https://doi.org/10.1136/bmj.l4898
https://www.ncbi.nlm.nih.gov/pubmed/31462531
https://www.bmj.com/content/343/bmj.d5928
https://doi.org/10.1136/bmj.d5928
https://www.ncbi.nlm.nih.gov/pubmed/22008217
https://doi.org/10.2307/2529310
https://www.ncbi.nlm.nih.gov/pubmed/843571
https://doi.org/10.2519/jospt.2015.6015
https://www.ncbi.nlm.nih.gov/pubmed/26416334
https://www.ncbi.nlm.nih.gov/pubmed/25016274
https://www.embase.com/search/results?subaction=viewrecord&id=L629638231&from=export
https://doi.org/10.1186/s12891-019-2841-4
https://www.ncbi.nlm.nih.gov/pubmed/31627723
https://doi.org/10.5606/tftrd.2018.1384
https://www.ncbi.nlm.nih.gov/pubmed/31453500
https://doi.org/10.1002/pri.1812
https://www.ncbi.nlm.nih.gov/pubmed/31502354
https://doi.org/10.1093/ptj/pzx104
https://www.ncbi.nlm.nih.gov/pubmed/29088393
https://doi.org/10.2519/jospt.2016.6259
https://www.ncbi.nlm.nih.gov/pubmed/26721229
https://doi.org/10.1016/j.joca.2015.04.024
https://www.ncbi.nlm.nih.gov/pubmed/25960116
https://doi.org/10.1016/j.jbmt.2016.04.017
https://www.ncbi.nlm.nih.gov/pubmed/27814853
https://doi.org/10.1016/j.jmpt.2014.10.002
https://www.ncbi.nlm.nih.gov/pubmed/25455832
https://doi.org/10.1016/j.joca.2016.03.001
https://www.ncbi.nlm.nih.gov/pubmed/26973326

10

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Forestier R, Genty C, Waller B, et al. Crenobalneotherapy (spa
therapy) in patients with knee and generalized osteoarthritis:
a post-hoc subgroup analysis of a large multicentre random-
ized trial. Ann Phys Rehabil Med. 2014;57(4):213-227. CrossRef
PubMed

Jeyakumar S, Alagesan J, Ramachandran A. A comparative
study on the efficacy of Maitland’s mobilisation and Mulligan’s
mobilisation in sub-acute osteoarthritis knee. Biomedicine
(Taipei). 2017;37(4):518-520.

Jin L, Ma B, Liu X, Teng W. A randomized clinical trial assess-
ment of nonsteroidal anti-inflammatory drugs and Chinese
bone setting manipulation therapy in knee osteoarthritis. Int J
Clin Exp Med. 2017;10(3):5106-5115.

Kaya Mutlu E, Ercin E, Razak Ozdincler A, Ones N. A compari-
son of two manual physical therapy approaches and electro-
therapy modalities for patients with knee osteoarthritis: a
randomized three arm clinical trial. Physiother Theory Pract.
2018;34(8):600-612. CrossRef PubMed

Kornkamon C, Wanitcha K. Immediate effects of self-manual
therapy and supervised manual therapy in individuals with
knee osteoarthritis. Indian J Public Health Res Dev. 2019;10(11):
2992-2998. CrossRef

Lalit SY, Suhas MB, Amita M. Effect of manual therapy tech-
niques on knee proprioception in patients with osteo-arthritis
of knee. Indian J Physiother Occup Ther. 2012;6(3):285. Online
Lizis P, Manko G, Kobza W, Para B. Manual therapy with cryo-
therapy versus kinesiotherapy with cryotherapy for knee
osteoarthritis: a randomized controlled trial. Altern Ther
Health Med. 2019;25(4):40-45. PubMed

Mahmooda S, Ishaq |, Safdar M, Sabir M, Tahir A, Irshad S.
Effects of mulligan’s mobilization with movements versus myo-
fascial release in addition to usual care on pain and range in
knee osteoarthritis. Rawal Med J. 2020;45(2):353-357.

Moss P, Sluka K, Wright A. The initial effects of knee joint
mobilization on osteoarthritic hyperalgesia. Man Ther. 2007;
12(2):109-118. CrossRef PubMed

Narang S, Ganvir S. Efficacy of Kaltenbohn mobilization on
patients with osteoarthritis of knee joint. Indian J Physiother
Occup Ther. 2014;8(3):162. Online

Nigam A, Satpute KH, Hall TM. Long term efficacy of mobilisa-
tion with movement on pain and functional status in patients
with knee osteoarthritis: a randomised clinical trial. Clin
Rehabil. 2021;35(1):80-89. CrossRef PubMed

Pollard H, Ward G, Hoskins W, Hardy K. The effect of a manual
therapy knee protocol on osteoarthritic knee pain: a randomised
controlled trial. J Can Chiropr Assoc. 2008;52(4):229-242.
PubMed

Pozsgai M, Péter IA, Farkas N, Than P, Nusser N. End-range
Maitland mobilization decreasing pain sensitivity in knee osteo-
arthritis: randomised, controlled clinical trial. Eur J Phys Rehabil
Med. 2022;58(3):442-541. CrossRef

Knee OA and manual therapy efficacy-effectiveness: a systematic review

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Pryymachenko Y, Wilson R, Sharma S, Pathak A, Abbott JH. Are
manual therapy or booster sessions worthwhile in addition
to exercise therapy for knee osteoarthritis: economic evalu-
ation and 2-year follow-up of a randomized controlled trial.
Musculoskelet Sci Pract. 2021;56:102439. Online CrossRef
PubMed

Rao RV, Balthillaya G, Prabhu A, Kamath A. Immediate effects
of Maitland mobilization versus Mulligan mobilization with
movement in osteoarthritis knee: a randomized crossover trial.
J Bodyw Mov Ther. 2018;22(3):572-579. CrossRef PubMed
Razek RA, Shenouda MM. Efficacy of Mulligan’s mobiliza-
tion with movement on pain, disability, and range of motion
in patients with knee osteoarthritis: a randomized controlled
pilot study. Indian J Physiother Occup Ther. 2014;7(1):242-247.
Online

Reza MK, Shaphe MA, Qasheesh M, Shah MN, Alghadir AH,
Igbal A. Efficacy of specified manual therapies in combination
with a supervised exercise protocol for managing pain intensity
and functional disability in patients with knee osteoarthritis. J
Pain Res. 2021;14:127-138. CrossRef PubMed

Sharma SS. A randomized comparison of effectiveness of
clinical exercises and manual therapy procedures versus
clinical exercises alone in the treatment of osteoarthri-
tis of knee. Indian J Physiother Occup Ther. 2013;7(3):198.
Online

Sit RWS, Chan KKW, Zou D, et al. Clinic-based patellar mobi-
lization therapy for knee osteoarthritis: a randomized clinical
trial [Internet]. Vol. 16. Ann Fam Med. 2018;16(6):521-529.
CrossRef PubMed

Syed S, Wani S. Effect of two different manual therapy protocols
on osteoarthritic knee pain & functional disability: a compari-
son study. Rom J Phys Ther/Revista Romana de Kinetoterapie.
2014;20(34). Online. Accessed June 2023.

Taj S, Anwar K, Arshad H, Khalid M, Ali MQ, Hussain E.
Effectiveness of Maitland mobilization versus pain relief phe-
nomena for pain, range of motion and disability in early knee
osteoarthritis. Pak J Med Health Sci. 2023;17(1). CrossRef
Tucker M, Brantingham JW, Myburg C. Relative effectiveness
of a non-steroidal anti-inflammatory medication (Meloxicam)
versus manipulation in the treatment of osteo-arthritis of the
knee. Eur J Chiropractic. 2003;50:163-183.

Witwit RT, Shadmehr A, Mir SM, Fereydounnia S, Jalaei S.
Comparison of non-thrust manipulation vs muscle energy
techniques in management of patients with knee osteoar-
thritis: a randomized clinical trial. Neuroquantology. 2022;
20(67):6843-6859.

Maddox CD, Subialka JA, Young JL, Rhon DI. Over half of clini-
cal trials of mobilization and manipulation for patients with
low back pain may have limited real-world applicability: a sys-
tematic review of 132 clinical trials. ) Orthop Sports Phys Ther.
2022;52(8):532-545. CrossRef PubMed

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com
https://doi.org/10.1016/j.rehab.2014.03.001
https://www.ncbi.nlm.nih.gov/pubmed/24745692
https://doi.org/10.1080/09593985.2018.1423591
https://www.ncbi.nlm.nih.gov/pubmed/29308949
https://doi.org/10.5958/0976-5506.2019.04088.9
https://www.i-scholar.in/index.php/ijpot/article/view/51102
https://www.ncbi.nlm.nih.gov/pubmed/31202210
https://doi.org/10.1016/j.math.2006.02.009
https://www.ncbi.nlm.nih.gov/pubmed/16777467
https://www.i-scholar.in/index.php/ijpot/article/view/52748
https://doi.org/10.1177/0269215520946932
https://www.ncbi.nlm.nih.gov/pubmed/32731750
https://www.ncbi.nlm.nih.gov/pubmed/19066697
https://doi.org/10.23736/S1973-9087.22.06680-1
https://www.embase.com/search/results?subaction=viewrecord&id=L2013948248&from=export
https://doi.org/10.1016/j.msksp.2021.102439
https://www.ncbi.nlm.nih.gov/pubmed/34375855
https://doi.org/10.1016/j.jbmt.2017.09.017
https://www.ncbi.nlm.nih.gov/pubmed/30100279
https://www.i-scholar.in/index.php/ijpot/rt/printerFriendly/46958/0
https://doi.org/10.2147/JPR.S285297
https://www.ncbi.nlm.nih.gov/pubmed/33531832
https://www.i-scholar.in/index.php/ijpot/article/view/42688
https://doi.org/10.1370/afm.2320
https://www.ncbi.nlm.nih.gov/pubmed/30420367
https://revrokineto.uoradea.ro/20_34/17.rovrekineto_20_34_Syed.pdf
https://doi.org/10.53350/pjmhs202317130
https://doi.org/10.2519/jospt.2022.10962
https://www.ncbi.nlm.nih.gov/pubmed/35722756

) Arch Physioter 2024; 14: 11-19
O ISSN 2057-0082 | DOI: 10.33393/a0p.2024.2702

PrVSOTHERAPY ORIGINAL RESEARCH ARTICLE

The psychometric properties of the modified fear of
falling avoidance behavior questionnaire in Parkinson’s
disease and older adults

Merrill R. Landers®?, Ash M. Haller®?, Arturo Aldaco,? Billy La(4, Adetayo A. Babarinde®5, John V. Rider®¢,
Jason K. Longhurst®?

!Department of Physical Therapy, School of Integrated Health Sciences, University of Nevada, Las Vegas, Nevada - USA

*Sequoia Hospital, Dignity Health, Redwood City, California - USA

3Sunrise Hospital and Medical Center, Las Vegas, Nevada - USA

“FYZICAL Balance and Therapy Centers — Buffalo, Las Vegas, Nevada - USA

*School of Integrated Health Sciences, University of Nevada, Las Vegas, Nevada - USA

School of Occupational Therapy, Touro University Nevada, Henderson, Nevada - USA

’Department of Physical Therapy and Athletic Training, Doisy College of Health Sciences, Saint Louis University, St. Louis, Missouri - USA

ABSTRACT

Introduction: The Fear of Falling Avoidance Behavior Questionnaire (FFABQ) has good psychometric properties. However, we
have recently modified the FFABQ (mFFABQ) to improve the clarity of the questions and Likert responses. This study aimed to
examine the reliability and validity of this modified version in older adults and people with Parkinson’s disease (PD).

Methods: A total of 88 participants, 39 with PD (age = 72.2 £ 9.5; 29 males, 10 females) and 49 older adults (age = 72.8 £ 5.0;
13 males, 36 females), answered the mFFABQ twice, separated by 1 week, for test-retest reliability. Construct validity was
evaluated through correlational analyses with fall history, Activities-Specific Balance Confidence Scale (ABC), Berg Balance Scale
(BBS), Timed Up and Go, 30-Second Sit to Stand, Sensory Organization Test, Zung Anxiety Scale, Beck Depression Inventory,
Consequences of Falling Questionnaire (CoFQ), and average daily activity levels using an activity monitor.

Results: The mFFABQ had good overall test-retest reliability (intraclass correlational coefficient [ICC] = 0.822; older adult ICC =
0.781, PD ICC = 0.806). The mFFABQ correlated with fall history (r = -0.430) and exhibited high correlation with the ABC (rho
= -0.804) and moderate correlations with CoFQ (rho = 0.582) and BBS (rho = -0.595). The mFFABQ also correlated with time
stepping (rho = -0.298) and number of steps (rho = -0.358).

Conclusion: These results provide supportive evidence for the reliability and validity of the mFFABQ in older adults and people
with PD, which supports its suitability as a clinical and research tool for the assessment of fear of falling avoidance behavior.

Keywords: Balance, Balance confidence, Falls, Gait, Postural instability, Reliability

What is known about the topic? What does the study add:

e Fear of falling avoidance behavior is common in older adults e This study adds evidence for the reliability and validity of
and people with Parkinson’s disease and, because of its nega- the mFFABQ. Because it is clinically feasible and has sound
tive downstream consequences, it is important that therapists psychometric properties, it is suitable for both the clinic and
have a way to reliably assess its impact. research lab.

Introduction
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those who have not had a recent fall (3). FFAB can be protec-
tive (adaptive) in that it may limit the occurrence of falls in the
short term (4). That is, people with FOF may avoid risky tasks
that threaten their balance, thereby protecting them from a
future fall. However, excessive FFAB (maladaptive) may lead
to a disproportionate amount of avoidance behavior, which
reduces physical activity and increases sedentary behaviors
(4). As a result of decreased activity, other downstream con-
sequences may emerge, including physical deconditioning,
weakened balance systems, poor bone health, social isola-
tion, loneliness, and depression (4-6). Physical decline ulti-
mately magnifies the consequences of avoidance behavior,
leading to worsening balance function, thereby creating a
vicious cycle (4,6).

The Fear of Falling Avoidance Behavior Questionnaire
(FFABQ) was created as a tool for researchers and clinicians
to quickly and reliably assess avoidance behavior (7). It has
been shown to have sound psychometric properties (7) and to
be associated with future falls in older adults (8). High FFABQ
scores (high avoidance behavior) have also been shown to
be related to emotional regulation and depression (9) and
vision impairment in community-dwelling older adults (10).
Furthermore, the FFABQ has contributed to research involv-
ing self-efficacy in older adults regarding fall prevention (11).
Although the FFABQ has sound psychometrics, our experi-
ence suggests that the Likert responses (completely disagree,
disagree, unsure, agree, completely agree) are unclear for
some and may not match the sentence stem “Due to my
FOF, | avoid [insert activity].” For this reason, there was a
necessity to reexamine the language of the FFABQ and make
improvements.

A modified version (mFFABQ) was subsequently created
to improve the clarity of the Likert responses with the ques-
tion stem. Specifically, the mFFABQ uses a different Likert
response for each of the 14 items, which shifts the focus from
agreement to quantification. In the mFFABQ, the item stem
is the same, but the updated Likert responses provide a more
quantitative focus for each activity: never (0% of the time),
rarely (25% of the time), sometimes (50% of the time), often
(75% of the time), and always (100% of the time). We believe
that the updated mFFABQ responses align more clearly with
the stem. The first aim of this study was to examine the test-
retest reliability and minimal detectable change (MDC) of the
mFFABQ to determine if it had properties similar to the origi-
nal. The second aim of this study was to provide evidence of
the construct validity of the mFFABQ in people with PD and
older adults. Specifically, we hypothesized the following:

1. The mFFABQ would be strongly correlated with the origi-
nal FFABQ (criterion-related validity).

2. Participants with PD, who theoretically have more balance
and gait impairment, will have higher mFFABQ scores than
older adult participants (known-groups validity).

3. Fallers will have higher mFFABQ scores than non-fallers
(known-groups validity).

4. Measures of closely related constructs (e.g., balance confi-
dence, balance performance, mobility and motor function,
anxiety, depression, catastrophization) would moderately
correlate with the mFFABQ as they should share some

Modified fear of falling avoidance behavior questionnaire

variance; strong correlations would not be expected since
they are not measuring the same constructs.

5. mFFABQ scores would be predictive of sedentary behav-
ior and fall history and will have suitable cut points for
clinical decision-making (predictive validity).

Methods
Study design

This study utilized a cross-sectional design for test-retest
reliability wherein participants completed the mFFABQ twice,
separated by approximately 1 week. One week was deemed
a suitable wash-out period for remembering specific mFFABQ
items, but not too long that there was a maturation effect (e.g.,
worsening or improving condition) or history effect (e.g., fall).
All physical performance measures and additional question-
naires were administered during the in-person assessments at
the Gait and Balance Research Laboratory at the University of
Nevada, Las Vegas by members of the research team, except
for the second administration of the mFFABQ. Participants
with PD (n = 39) also completed the original FFABQ to allow
for comparison of the two questionnaires. Participants wore
activity monitors between the two assessments to collect data
about their level of physical activity (e.g., time stepping, step
count, time sitting/lying). The second mFFABQ was completed
at home and returned at the same time as the activity monitor.
Construct validity was examined by comparing the mFFABQ to
the self-perceived balance confidence, balance, mobility, pos-
tural control, affective function, and physical activity levels.
Known-groups and convergent validity were analyzed using
these same measures.

Sample size estimation

The sample size was estimated using confidence intervals
(Cls) for the intraclass correlation module in PASS 20.0.6 (NCSS,
LLC.; Kaysville, Utah, USA). Based on data from the original
FFABQ reliability study, a sample of 59 participants was needed
for Aim 1 (reliability) (7). This estimation was based on a two-
way mixed-effects analysis of variance (ANOVA) model (intra-
class correlational coefficient [ICC] (3,1)) with each participant
measured twice, a two-sided 95% Cl with a width of 0.178, and
an ICC of 0.815. For Aim 2 (validity), a sample size of 46 would
achieve 80% power to detect a Pearson correlation coefficient
of 0.40 for convergent validity analyses using a two-sided
hypothesis test with a significance level of 0.05.

Participants

Inclusion criteria for both groups were the following: 60
to 90 years old; willingness to participate in one, 60-minute
testing session; and willingness to wear an activity monitor
for 1 week. Additional inclusion criteria for PD participants
were that they had been diagnosed with PD by a neurolo-
gist. Participants were excluded if they were unable to read
or speak English, exhibited evidence of dementia (Montreal
Cognitive Assessment [MoCA] <18 or Mini-Mental State
Exam <25) (13), or were unable to stand unassisted for
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10 minutes. Participants were recruited from local PD support
groups, senior centers, community events, and community
centers through print advertisements and snowball recruit-
ment. The study protocol was approved by the University of
Nevada, Las Vegas Institutional Review Board. Data were col-
lected from 2014 to 2023.

Measures

To examine construct validity, the mFFABQ was compared
to the following:

1. Self-perceived balance confidence: The Activities-
Specific Balance Confidence Scale (ABC) (14)

2. Balance, mobility, and postural control: Berg Balance
Scale (BBS) (15), 30-Second Sit to Stand (30STS) (16),
Timed Up and Go (TUG) (17), 2-minute step test (2MST)
(18), and computerized dynamic posturography -—
Sensory Organization Test (SOT) (19)

3. Affective function: Zung Anxiety Scale (ZAS) (20), Beck
Depression Inventory (BDI) (21), and Consequences of
Falling Questionnaire (CoFQ) (22)

4. Physical activity levels: Average daily activity levels (i.e.,
time sitting/lying, time standing, time stepping, and
number of steps) using a physical activity monitor

These measures and questionnaires were chosen for
known-groups and convergent validity, permitting inferences
regarding the validity of the mFFABQ.

mFFABQ. The mFFABQ is a 14-item self-report question-
naire with a 5-point Likert scale to measure FFAB (7). Item
scores were summed to form a total score ranging from 0 to
56, with higher scores indicating more FFAB.

Self-perceived balance confidence

The ABC is a 16-item self-report measure that evaluates
balance confidence during various activities of daily living
(14). Evidence for the reliability and validity of the scale has
been provided for older adults with and without PD (23,24).

Balance, mobility, and postural control

BBS. The BBS (25) was used as a performance-based bal-
ance scale with 14 functional balance tasks (25). It has good
evidence for reliability (26) and validity (27) in predicting the
risk of falls, multiple falls, and injurious falls in older adults
with and without PD (28,29).

30STS. The 30STS was used to measure lower body
strength in older adults (16). Evidence suggests excellent reli-
ability in people with PD (30).

TUG. The TUG test was used as a measure of functional
mobility in older adults (17). Evidence suggests good reliabil-
ity and validity in older adults with and without PD (31).

2MST. The 2MST was used to assess aerobic capacity.
Evidence suggests good reliability in older adults (18) and is
strongly correlated with the Six-Minute Walk Test (32).

SOT. Bertec Balance Computerized Dynamic Posturography
(Bertec®, Model 80P-0019, 2500 Citygate Drive, Columbus, OH)

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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was used to calculate a composite balance score based on
sway over six conditions (33). Evidence suggests good reliabil-
ity in older adults (19) and has been shown to be a sensitive
tool for identifying fall risk in people with PD (34,35).

Affective function

ZAS. The ZAS, a 20-item, self-report questionnaire, was
used to measure anxiety (20). Scores range from 20 to 80
with a higher score indicating a higher level of anxiety (20).

BDI. The BDI, a 21-item self-administered questionnaire,
was used to measure symptoms of depression (36). The
overall score ranges from 0 to 63, with a higher score sug-
gesting a higher level of depression. The BDI demonstrates
high internal consistency in psychiatric and nonpsychiatric
populations (37).

CoFQ. The CoFQ, a 12-item, self-report questionnaire,
was used to measure catastrophization related to falling (22).
The total score ranges from 12 to 48, with a higher score
suggesting more catastrophization about falling. It has two
subscales, damage to identity and loss of functional indepen-
dence. Evidence suggests excellent internal reliability and
moderate test-retest reliability in older adults (22).

Physical activity levels

Activity monitor. Physical activity levels were measured
using ActivPAL activity monitors (PAL Technologies Ltd.,
Glasgow, United Kingdom) over a 7-day period. Any devices
returned with less than 5 days of data were excluded from
the analyses. Data extracted included the number of hours
per day that the participant was sitting, lying down, biking, or
standing. In addition, total steps and time stepping per day
were collected.

Data analysis

Data were analyzed using SPSS version 28.0 (IBM SPSS
Statistics for Windows, IBM Corp, Armonk, NY, USA) with
a = 0.05. For Aim 1 (reliability), a two-way mixed-effects
ANOVA model ICC (3,1) was used for the two mFFABQ
measurements. The MDCs were calculated based on the
Standard Error of Measurement (SEM) using the test-retest
reliability statistic (ICC value) where r_ = test-retest reliabil-

ity: SEM=baseline standard deviationx./1—r,, (38). Once

SEM was determined, the MDC at the 95% confidence level
was calculated by multiplying the SEM by 1.96 (representing
95% of the area under the curve of a normal distribution)
and 1.41 (the square root of 2, to control for possible error
associated with calculating the coefficient from two time
points). Aim 2 (validity) of the study was to provide evidence
for the criterion-related validity of the mFFABQ relative to
the original FFABQ; these were compared using Spearman’s
rho. Additionally, construct validity for the mFFABQ was con-
ducted using known-groups and convergent validity analy-
ses. Known-group analysis was used to determine if there
were differences between those with PD and healthy older
adults on the mFFABQ. In addition, differences were explored
based on fall history, which included fallers or non-fallers in
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the previous year (fall status), fallers and non-fallers in the
previous month (fall recency), and injurious fallers and non-
injurious fallers in the previous year (fall injury) on mFFABQ
scores via t-tests. Convergent validity was evaluated by com-
paring the mFFABQ to measures of similar constructs using
Spearman’s rho. Since there was likely a nonlinear relation-
ship with falls over time (inverted U curve) (4), the ratio of
the number of falls (falls in the last year, last month, and
injurious falls) per average daily steps taken was compared
to the mFFABQ using Spearman’s rho. To determine the opti-
mal cut point for the mFFABQ on sedentary behavior (step-
defined sedentary lifestyle index of <5,000 steps per day)
(39) and fall history (one or more falls in the last year), the
area under the receiver operating characteristic (ROC) curve
was calculated and the Youden Index (maximum vertical dis-
tance or difference between the ROC curve and the diagonal
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or chance line) was used to optimize the mFFABQs ability,
given both sensitivity and specificity.

Results

Participants

Ninety-one participants were recruited for the study,
3 participants were excluded due to missing data points,
and 3 were excluded due to dementia. A total of 39 par-
ticipants (age = 72.2 £ 9.5; 29 males, 10 females) diagnosed
with PD (Hoehn and Yahr [HY] (12) median and mode = 3.0;
frequencies — HY Stage 1 [n = 10], HY Stage 1.5 [n = 1], HY
Stage 2 [n = 6], HY Stage 2.5 [n = 1], HY Stage 3 [n = 20], HY
Stage 4 [n = 1]) and 49 healthy older adults (age =72.9 +5.0;
13 males, 36 females) participated (Tab. 1).

TABLE 1 - Means with standard deviations, medians with ranges (specified), and proportions for the overall sample and those with PD and

older adults
Overall People with PD Older adults
(n=88) (n =39, 44.3%) (n =49, 55.7%)
Age 72.6+73 72.2+£9.5 729+5.0
Demographics Sex 42 males (47.7%) 29 males (74.4%) 13 males (26.5%)
46 females (52.3%) 10 females (25.6%) 36 females (73.5%)
MDS-UPDRS overall 66.2 £ 31.7
MDS-UPDRS Part 1: mental 13.4+73
MDS-UPDRS Part 2: activities of daily living 17.3+£10.8
MDS-UPDRS Part 3: motor 30.2+16.8
:l?:;::::et(::iiztics Not applicable No fr('sezing =24 Not applicable
Slight =6
Freezing of gait from MDS-UPDRS, item 2.13 Mild = 3
Moderate = 2
Severe =1
PDQ39 25.1+15.8
Balance confidence | ABC 75.2+24.5 64.2+259 84.2+19.2
Falls in the last year (#) ,6'8i37'7 1_4'5i56'1 O,'H L0
Median =0 (0-350) Median = 0 (0-350) Median =0 (0-3)
Falls in the last month (#) ,O'7i3'3 ;'4i5'0 1_'110'3
Median =0 (0-30) Median =0 (0-30) Median =0 (0-1)
Balance, mobility, | Injurious falls in the last year (#) (_)'4 £1d 9'6 s14 1,'2 07
and postural Median = 0 (0-8) Median = 0 (0-8) Median =0 (0-3)
control BBS (scale points) 49.8+9.5 44.4+12.1 541+24
30STS (#) 10.2 £5.5 85+71 116+34
TUG (seconds) 10.9+5.0 13.4+6.3 89+23
2MST (#) 65.8£34.0 50.0+37.2 78.4£25.2
SOT composite (equilibrium score) 62.4+18.0 65.3+26.6 62.2 +17.7
ZAS (scale points) 41.4+£10.5 437 +£11.1 39.7+9.7
Affective function BDI (scale points) 8.8+8.0 12.2+93 6.1+5.5
CoFQ (scale points) 247 +6.6 274 +5.1 22.6+70
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Overall People with PD Older adults
(n=88) (n =39, 44.3%) (n = 49, 55.7%)
Time sitting/lying per day (hours) 18.8+2.4 19.5+2.2 18.2+2.3
Time standing per day (hours) 3.7+19 3.6+1.8 3.9+2.0
Physical activity Time stepping per day (hours) 1.3+0.7 0.9+0.6 1.6+0.7
levels 6,131.6 + 3,696.5 4,471.4%2,964.5 7,533.6 +3,699.1
Number of daily steps (steps) Median = 5,924 Median = 3,966 Median = 6,999
(11-18,457) (11-10,536) (1,973-18,457)

2MST = Two-Minute Step Test; 30STS = 30-Second Sit to Stand; ABC = Activities-Specific Balance Confidence Scale; BBS = Berg Balance Scale; BDI = Beck
Depression Inventory; CoFQ = Consequences of Falling Questionnaire; MDS-UPDRS = Movement Disorders Society Unified Parkinson’s Disease Rating Scale;
PD = Parkinson’s disease; PDQ39 = Parkinson’s Disease Questionnaire — 39; SOT = Sensory Organization Test; TUG = Timed Up and Go; ZAS = Zung Anxiety Scale.

Reliability

The mFFABQ demonstrated good overall reliability,
ICC(3,1) = 0.822 (95% Cl: 0.739-0.881) for all participants,
including those with mild cognitive impairment. The mFFABQ
demonstrated good overall test-retest reliability for older
adults and people with PD, ICC (3,1) = 0.781 (95% Cl: 0.636-
0.871) and 0.806 (95% Cl: 0.658-0.894), respectively. The
95% MDC was 14.8 scale points for the overall sample and
12.2 and 17.7 scale points for older adults and people with
PD, respectively.

Criterion-related validity

The correlation between the mFFABQ (average of the two
scores) and the original FFABQ was rho = 0.874, p < 0.001.

Known-groups validity

Participants with PD had higher mFFABQ scores than
older adults, p < 0.001 (Tab. 2). Participants who reported
at least one fall in the previous year (“fallers”) during the
in-person assessment had higher mFFABQ scores than non-
fallers, p < 0.001 (Tab. 2). Participants who had experienced
a fall in the previous month (“recent faller”) had higher
mMFFABQ scores than nonrecent fallers, p = 0.208 (Tab. 2).

TABLE 2 - Known-groups validity comparisons on the mFFABQ

There was no difference between those who had experi-
enced a fall injury in the previous year and those who had
not, p = 0.471 (Tab. 2).

Convergent validity

For all participants, the mFFABQ was significantly cor-
related with fall history (fall status rho = -0.430, p < 0.001)
and fall recency (rho = -0.235, p = 0.031) but not with fall
injuries (rho = 0.173, p = 0.113). The correlations between
the mFFABQ and the ratio of steps per day and falls (fall-to-
step) were as follows: falls/year/step (rho = 0.630, p < 0.001),
falls/month/steps (rho = 0.209, p = 0.189), and injurious falls/
year/steps (rho = 0.172, p = 0.282). The mFFABQ also cor-
related with the ABC (rho = -0.804, p < 0.001), BBS (rho =
-0.595, p < 0.001), TUG (rho = 0.560, p < 0.001), and 30STS
(rho = -0.386, p < 0.001). The mFFABQ correlated with the
ZAS (rho = 0.428, p < 0.001), BDI (rho = 0.606, p < 0.001), and
CoFQ (rho = 0.582, p < 0.001) including damage to identity
(rho =0.608, p < 0.001) and loss of functional independence
(rho = 0.497, p < 0.001) subscales of the CoFQ. For physical
activity, the mFFABQ did not correlate with sitting/lying (rho
=0.129, p =0.248) or standing time (rho =-0.072, p = 0.520);
however, it did correlate with time stepping (rho = -0.298,
p = 0.007) and number of steps (rho = -0.358, p < 0.001) in a
direction consistent with the hypotheses and the construct.

Comparison | Group mFFABQ SEM Cohen’s D with 95% ClI Statistic p-Value
(Hedges correction)

People with PD (n = 38, 44.7%) 16.4 2.3

Diagnosis 0.777 (0.335 to 1.215) t=3.596 <0.001
Healthy older adults (n = 47, 55.3%) 7.6 1.3
Fallers (n =44, 51.8%) 16.4 2.1

Fall status 0.917 (0.471 to 1.359) t=4.264 <0.001
Non-fallers (n =41, 48.2%) 6.3 1.1
Recent fallers (n = 15, 17.6%) 15.1 2.4

Fall recency 0.357 (-0.199 t0 0.912) t=1.268 0.208
Nonrecent faller (n = 70, 82.4%) 10.8 1.5
Fall injury (n = 20, 23.5%) 13.3 2.1

Fall injury -0.184 (-0.681 to 0.314) t=-0.725 0.471
Nonfall injury (n = 65, 76.5%) 11.0 1.6

Cl, confidence interval; mFFABQ = modified Fear of Falling Avoidance Behavior Questionnaire; PD = Parkinson’s disease; SEM = standard error of the mean.
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Predictive validity

The area under the ROC curve was 0.720 (95% Cl: 0.613-
0.828) with an optimal cut point of 11.5 on the mFFABQ
(scores range from 0 to 56) for predicting sedentary behavior
(<5,000 steps per day) (39) (Fig. 1). The sensitivity and speci-
ficity of the 11.5 cut point were 0.667 and 0.702, respectively.
The area under the ROC curve for fall history (one or more
falls in the last year) was 0.723 (95% Cl: 0.618-0.827) and the
optimal cut point was 13.5, with a sensitivity of 0.551 and
specificity of 0.810 (Fig. 2).

Discussion

An important objective of the original FFABQ was to create
areliable, clinically feasible, and accessible tool to assess FFAB
(7). The changes made in the mFFABQ were implemented to
improve clarity and, thus, reliability and validity. Our results
provide evidence that the mFFABQ has acceptable reliabil-
ity for the overall sample (ICC = 0.822), older adults (ICC =
0.781), and people with PD (ICC = 0.806). Although these reli-
ability coefficients are solidly in the “good reliability” range
(40), they represent modest improvements over the original
FFABQ (overall ICC = 0.812) and for people with neurologi-
cal conditions (ICC = 0.751) (7). The reliability coefficients for
the mFFABQ were consistent with the Brazilian Portuguese
FFABQ in older adults (ICC = 0.810) (41) but were lower than
the Turkish FFABQ in older adults (ICC = 0.999) (42). Based
on these data, we recommend that both the FFABQ and
mFFABQ are suitable for clinical or research use. Still, we
favor the mFFABQ because the Likert options are more quan-
titative and, based on our experience, make more theoretical
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FIGURE 1 - Receiver operating characteristic (ROC) curve for the mo-
dified Fear of Falling Avoidance Behavior Questionnaire (mFFABQ)
on sedentary activity (<5,000 steps per day).
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FIGURE 2 - Receiver operating characteristic (ROC) curve for the mo-
dified Fear of Falling Avoidance Behavior Questionnaire (mFFABQ) on
fall history (one or more falls in the last year).

sense to the research team and some of the participants than
the original. While we did not keep track, there were more
clarifying questions from participants about the FFABQ than
the mFFABQ. Additionally, the modest improvements in the
reliability coefficients support our recommendation to use
the mFFABQ. Also, there have been no studies reporting evi-
dence for the validity and reliability of the original FFABQ in
a PD population; thus, the evidence reported in this study
for the mFFABQ supports our recommendation for its use.
In addition, with an MDC of 15 scale points (14.8), which is
consistent with the original, a therapist or researcher can be
confident that a change in score beyond this value would be
indicative of an increase or decrease beyond error at 95% of
confidence in FFAB.

The criterion-related validity of the mFFABQ was sup-
ported by its strong correlation with the original FFABQ as
initially hypothesized. In the original study of the FFABQ, the
results supported the notion that the FFABQ measured FFAB
rather than balance confidence, self-efficacy, or fear (7). The
results of the present study are consistent with the original
study and further support the validity of these instruments.
Likewise, as hypothesized, the results of the known-groups
analyses support the validity of the mFFABQ. That is, those
with gait and balance dysfunction inherent to their disease
(known group [PD]) would have higher mFFABQ scores (i.e.,
more FFAB) than healthy older adults, who would logically
have less gait and balance dysfunction and, subsequently,
lower mFFABQ scores. This was indeed the case, and these
differences were also observed among other known groups,
including fallers and recent fallers. These results add evidence
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about the validity of the mFFABQ in these populations in dis-
criminating between two known groups that would logically
differ in the construct of the instrument.

Similar to the original FFABQ (7), the mFFABQ corre-
lated with performance-based balance measures (i.e., BBS,
TUG, and 30STS), which supports the convergent validity of
the mFFABQ. The correlations between these performance-
based tools make theoretical sense because they are in the
same gait and balance domain. It was hypothesized that the
correlations would be moderate. If the correlations would
have been strong, then that would suggest that they were
measuring the same construct or significantly overlapping
constructs. The strongest correlation was found with the
ABC. This is logical because balance self-confidence is a closer
construct to FOF and, subsequently, FFAB. The directionality
and strength of these correlations are consistent with the
results from the Brazilian Portuguese FFABQ translation, reli-
ability, and validity study (41) but were lower than the Turkish
FFABQ translation, reliability, and validity, which reported
stronger correlations (42). Despite being in the same domain,
fall history was not consistently or strongly correlated with
the mFFABQ, reinforcing the idea that falls are nonlinear over
time or as a disease progresses (inverted U curve) (4). It is
theorized that individuals with high FOF and FFAB, triggered
by decreased balance capability/confidence, limit or reca-
librate their exposure to risky balance conditions and, thus,
are less likely to fall (4). Moreover, the correlations between
the mFFABQ and measures in the gait and balance domain
suggest that individuals with increased FFAB are likely to
demonstrate impaired balance with functional activities (4).
This supports the notion that increased FFAB may decrease
fall frequency but does not decrease postural instability (43).

In additional support of the construct of validity of the
mFFABQ, there were also moderate, positive correlations
with the following scales in the affective domain: ZAS (anxi-
ety), BDI (depression), and CoFQ (catastrophization). These
results are consistent with our original hypotheses and are
also consistent with other studies (5,44). While many con-
sider anxiety and fear to be related (both deal with the idea
of danger or threat) but different constructs (fear is seen as
a reaction to a specific, observable threat, while anxiety is
worry about a future threat that has not happened or may
never happen), they are clearly interrelated and it is not sur-
prising that there are moderate correlations between these
constructs and FFAB. However, the cause-and-effect direction
is not known from our study and, subsequently, it is possible
that this relationship could be bidirectional, with FOF trigger-
ing a generalized anxiety disorder or, alternatively, someone
with an anxiety disorder could be more susceptible to devel-
oping fear in other aspects of their life. The relationship could
also be more complex with mediator and moderator effects.
Likewise, the relationship with depression makes theoretical
sense and could also be bidirectional. One theory regarding
this is that FFAB may have downstream consequences such
as social isolation and loneliness, which could, in turn, trigger
or exacerbate depression (4). Furthermore, as hypothesized,
there was a moderate correlation with the CoFQ (catastro-
phization), particularly the damage to identity subsection.
This is consistent with research suggesting that the FFAB is
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more strongly correlated with damage to identity (i.e., the
immediate consequences of pain, shame, and embarrass-
ment) than loss of functional independence (i.e., enduring
consequences of injury and disability) in people with PD (44).
From a clinical context, it is important to holistically consider
the associations of the mFFABQ with constructs in the affec-
tive domains and to collaborate with other members of the
healthcare team with expertise in this area. Because thera-
pists frequently encounter FOF and FFAB during gait and
balance treatment, it is important that therapists become
well-versed in these areas to mitigate the consequences and
optimize care.

As hypothesized, convergent validity of the mFFABQ was
also supported by moderate correlations with time stepping
and the number of steps taken on average per day. Because
avoidance behavior likely affects activity levels, these cor-
relations support the notion that those with high avoidance
behavior exhibit more sedentary behavior (less time stepping
and fewer steps per day). As functional balance declines, a
person is likely to cope through increased sedentary behav-
iors and avoiding activities that challenge balance (45). These
results are consistent with other studies in the literature for
people with PD and support the notion of a vicious cycle of
FFAB (4-6). In addition, predictive validity was supported by
the ROC analyses, which suggest that the mFFABQ is predic-
tive of sedentary behavior (i.e., less than 5,000 steps per day)
at a cut-off score of 11.5 (AUC = 0.720) and also falls within
the last year (AUC = 0.723 with a 13.5 mFFABQ cut point).
These results are consistent with FFAB predicting future
falls in older adults (8). From a clinical perspective, because
FFAB may have several negative downstream consequences,
including a vicious cycle (4,6), the mFFABQ may be a help-
ful clinical tool in a comprehensive examination for clinical
decision-making related to sedentary behavior, activity limi-
tation and participation restriction, fall and balance behavior,
and outcomes of different treatment approaches to mitigate
the downstream consequences of FFAB. These treatment
approaches may include high-intensity multimodal exercise
with balance training (46) and cognitive behavioral therapy
(4,47,48).

One of the limitations of this study was that many par-
ticipants had low FFAB, especially in the older adult group.
Recruiting people with high FFAB is challenging because
their FFAB makes them less likely to leave their homes and
travel to an urban campus, which would likely entail signifi-
cant walking, physical performance tests, and other factors
that would feed into their FOF. Thus, the results of this study
may not be fully generalizable to typical clinical populations
that are most likely to be seen and evaluated for gait and bal-
ance problems. Future research in this area should consider
conducting assessments in participant homes to remove
some barriers to participation for individuals with high FFAB.
Another limitation was that the sample size estimation was
for the overall sample and, subsequently, the subgroups may
not have been sufficiently powered. Therefore, the subgroup
analyses should be interpreted with some caution. However,
psychometrically, the subgroup analyses were actually quite
strong so this may only be a minor concern. Another limi-
tation was that the sex proportion of the participants was
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different in the participants with PD (males > females) and
older adults (females > males). Neither of these proportions
are inconsistent with expectations of clinical research in
these populations (i.e., there are more males with PD, more
females volunteer for research studies); however, this does
limit the generalizability. Another limitation is that two scales
that also measure the construct of FFAB, the Falls Efficacy
Scale — International (49) and Survey of Activities and Fear
of Falling in the Elderly (50), were not included in this study.
They would have added support to the construct validity of
the mFFABQ. Lastly, only participants with PD completed
both the original and modified versions of the FFABQ; there-
fore, the correlational data reported in this article should be
interpreted with caution and should not be generalized to
older adults.

Conclusions

The results of this study provide sound psychometric
support for the use of the mFFABQ as a clinical or research
measure for FFAB in older adults and people with PD. Similar
to the original FFABQ, the mFFABQ exhibited good reliability
and demonstrated good evidence of its validity in the mea-
surement of the construct of FFAB. These results also dem-
onstrated a modest improvement in psychometric properties
relative to the original and, therefore, it is recommended that
clinicians and researchers use the updated, mFFABQ version.
However, the original FFABQ remains a suitable measure.
Researchers and clinicians should adhere to a single scale and
not intermix them.
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ABSTRACT

Introduction: Worldwide many countries provide direct access in physiotherapy. The aim of this scoping review was to synthe-
size the available evidence on the quality of primary care musculoskeletal physiotherapy from different perspectives.
Methods: Systematic searches were conducted in three databases up to September 2022. Studies were included when
regarding assessment of at least one of the following perspectives: patient (quality of Life, patient satisfaction, pain,
functioning, adverse events), provider (treatment compliance, responsibility, liability, status, prestige, job satisfaction),
and society (number of referrals, amount of medical imaging, medication use, number of sessions needed for rehabilita-
tion, and overall costs and cost-effectiveness). Selection and methodological quality assessment of systematic reviews
were performed. Data extraction and analysis were performed separately for systematic reviews and individual primary
studies.

Results: Five systematic reviews as well as 17 primary studies were included. From a patient perspective, no significant effect
of direct access was found for pain and a tendency in favour of direct access was found for quality of life, functioning, and
well-being. Concerning providers, higher treatment compliance was found in direct access to physiotherapy and decision-
making was more accurate. From a societal perspective, significant differences in favour of direct access physiotherapy were
found for waiting time, prescribed medication, and medical imaging. In addition, there was a tendency towards lower health
care costs.

Conclusions: Emerging evidence suggests that direct access physiotherapy could provide at least equal quality of care for
patients and better opportunities for providers and the society on selected outcomes.

Keywords: Direct access, Physiotherapy, Quality of care, Scoping review

What is already known What this study adds
o Direct access physiotherapy has proven to be a valid strategy in e The article brings together the results of previous systematic
primary musculoskeletal care. reviews and additionally includes those of recent randomized

controlled trials. The review suggests that direct access physio-
therapy could provide at least equal quality of care for patients
and better opportunities for providers and society compared to
physiotherapy on referral.
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primary care physicians (3,4). Physiotherapy is a frequently
recommended treatment option for the management of MSK
disorders (5). Responses to the latest World Confederation
for Physical Therapy survey reveal direct access (DA) is avail-
able in 48 countries and there is no restriction on private
practice in 77 countries (6). In countries where physiothera-
pists receive professional autonomy through DA, evidence
suggests several benefits including a more valid diagnosis as
compared to primary care physicians, better outcomes for
patients, and more efficient use of resources, while maintain-
ing high patient satisfaction (5,7).

Further benefits can be linked to DA physiotherapy, such
as shorter waiting times, reduced health care costs including
physician fees, medical imaging expenses, and medication
costs (5,8), increased prestige for physiotherapists (9,10),
and decreased workload for primary care physicians (10).
However, cost reduction may be restricted to direct costs
and general workload for the Physical Therapist (PT) may not
necessarily be reduced (11). Also, potential disadvantages to
this model of health care have been described, for instance,
potential erosion of a strong patient-doctor relationship
(12,13) or a robust physiotherapy-doctor connection (13), as
well as concerns about overconsumption of physiotherapy
services (14).

This scoping review aimed to identify, appraise, and syn-
thesize existing literature to assess the impact of DA on pri-
mary care physiotherapy for patients presenting with various
MSK disorders. The impact of DA will focus on outcomes from
the perspectives of the patient, the provider, and society.

Methods

The reporting of this scoping review conforms to the
PRISMA Extension for Scoping Reviews (PRISMA-ScR) guide-
lines (15).

MEDLINE (PubMed) and Web of Science were searched
from 1990 until March 2024. The electronic search strategy
used in these searches is listed in Table 1.

TABLE 1 - Search strategy used in MEDLINE (PubMed) and Web of
Science

(“referral and consultation”[MeSH Terms] OR “direct access”
OR “self-referred” OR “self-referral” OR “primary care”)
AND (physical therapy modalitiesiMeSH Terms] OR modality
physical therapy[MeSH Terms] OR “physical therapy” OR
“physiotherapy” OR “physical therapist” OR “physiotherapist” OR
“rehabilitation”[MeSH Terms]) AND (“quality of life”[MeSH Terms]
OR “assessment”, “outcomes”[MeSH Terms] OR “pain”[MeSH
Terms] OR “back pain” OR “neck” OR “musculoskeletal subjective
reporting” OR “discomfort” OR “injuries”[MeSH Terms] OR
“trauma” OR “disability” OR “activities” OR “recovery” OR “safety”
OR “sick leave”[MeSH Terms] OR “patient satisfaction”[MeSH
Terms] OR “disability” OR “disability leave” OR “disability
leaves” OR “illness days” OR “cost-effectiveness” OR “economic
evaluation” OR “cost analysis” OR “analyses cost”[MeSH Terms]
OR “cost” OR “cost projection analysis”)

Titles and abstracts were independently reviewed by two
reviewers up to March 2024, applying the following inclusion
criteria: availability of quantitative data of at least one group

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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that received physiotherapy through DA or direct allocation
without consulting a physician and assessment of at least one
of the perspectives for the patient (quality of life [QoL], well-
being, satisfaction, pain, functioning, or adverse events),
physiotherapists (treatment compliance, responsibility, liabil-
ity, status, prestige, or job satisfaction), and society (number
of referrals with and without a DA setting, amount of medi-
cal imaging, medication use, number of sessions needed
for rehabilitation, and overall costs and cost-effectiveness).
Articles written in English, Dutch, or French were consid-
ered. Papers not complying with the inclusion criteria were
excluded. Randomized clinical trials were selected and stud-
ies retrieved by the above search string which were pub-
lished after the latest systematic review were added to this
scoping review.

The Risk of Bias in Systematic Reviews (ROBIS) tool was
developed specifically to be used by guideline develop-
ers, authors of overviews of systematic reviews (“reviews of
reviews”), and review authors who might want to assess or
avoid risk of bias in their reviews (16). The ROBIS tool was uti-
lized by two reviewers independently to assess the risk of bias
in the included systematic reviews. Discrepancies between the
two reviewers were resolved by discussion and if disagreement
persisted, a third reviewer made the final decision.

Results

The flow of studies through the review is presented in
Fig. 1.

Systematic reviews

Five systematic reviews were included in this scoping
review. Table 2 summarizes the authors and dates of the
primary studies included in each of these reviews. From this
overview, it can be concluded that, overall, 56 individual stud-
ies were covered. Each of the reviews employed its own meth-
odological quality evaluation protocol regarding the included
studies (see Tab. 3). Regarding the assessment based on the
ROBIS tool, one review showed an overall low risk of bias (17).
On each of the different domains, at least one study scored
low risk of bias and all domains were scored at high risk in at
least one study. Data collection was scored as unclear for two
studies. Overall bias in one study was considered unclear and
in the three remaining there was a high risk.

Patient perspective

The low risk of bias review by Babatunde et al (17) found
no significant differences in pain reduction between DA phys-
iotherapy and care supervised by a general practitioner (GP).
Similar findings were reported by Piscitelli et al (18) and
Demont et al (19), although small differences in favour of DA
physiotherapy were noticed (p = 0.76) (18). Ojha et al (20)
reported a significant but small result for pain reduction in
favour of DA physiotherapy (p = 0.011).

Babatunde et al (17) reported no significant results for
QoL and function while Ojha et al (20) and Piscitelli et al (18)
showed better outcomes in terms of QoL and function in
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Identification of studies via databases and registers

FIGURE 1 - PRISMA flow chart
of the study selection.

Records removed before screening:
Duplicate records removed (n = 135)

- Not meeting the inclusion criteria

- Not in primary care setting

- No PROMs, economic or juridical aspect

favour of DA physiotherapy (p = 0.04 and p = 0.03, respec-
tively). According to Ojha et al (20) and Demont et al (19),
patients reported 5.0-21.5% greater satisfaction in the
DA groups than in physician referral groups (p < 0.01).
Additionally, Gallotti et al (21) reported equal to superior QoL
and a tendency to higher patient satisfaction in DA groups.

Physiotherapist perspective

Piscitelli et al (18) and Demont et al (19) both showed sig-
nificantly higher treatment compliance in DA physiotherapy
compared to GP referral physiotherapy (p = 0.004). No other
results were reported on aspects of the physiotherapists’
perspective.

Societal perspective
Piscitelli et al (18) and Demont et al (19) concur that DA

physiotherapy can reduce the waiting time for primary con-
sults by 4 to 63 days (p < 0.001). Similarly, Gallotti et al (21)

_s Records identified from:
E Pubmed (n = 2165) >
£ Web of Science (n = 274)
5]
3
A4
Records screened o
(n = 2034) »| Reports excluded:
(n=1938)
0 \ 4
£
c
g Full text assessed for eligibility »| Full text excluded:
a (n=96) (n=87)
- Case Studies
- DA in hospitals
- No data available
- Data before 1990
v
Studies included in the review
3 (n=9)
T
3
£ - Systematic reviews (n = 5)
- Other studies published later studies (n = 4)

reported shorter waiting times as well as improved manage-
ment accuracy regarding the type of access to PT (i.e. by GP
referral, access by consultant, or DA physiotherapy).

Four out of five systematic reviews showed consistent
results regarding the amount of prescribed medication and
medication use (17-20). DA physiotherapy led to 11.9-65.0%
less prescribed medication (p < 0.01) and reduced pharmaco-
logical costs by $42-710 (p < 0.01) (17,20).

Ojha et al (20) reported significantly fewer physiotherapy
visits in a DA setting, with a range of 1.1-13.4 visits (p < 0.01).
Demont et al (19) found no consensus about the number of
physiotherapy visits, with either two to three fewer physio-
therapy visits needed in a DA setting (p = 0.001) or no signifi-
cant difference found. Babatunde et al (17) and Piscitelli et al
(18) reported that DA physiotherapy led to 2.0-21.5% fewer
follow-up visits with the primary care physician (p < 0.05).
Gallotti et al. (21) indicate a shorter time to discharge in DA.
Demont et al (19) reported that 17% fewer patients required
a primary care physician visit in a DA physiotherapy setting
(p=0.0113).

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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TABLE 2 - Overview of the included studies in the five systematic reviews on direct access physiotherapy
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Ojha et al 2014 (n = 8)

Piscitelli et al 2018 (n =12)

Demont et al 2019 (n = 18)

Babatunde et al 2020 (n = 26)

Gallotti et al 2023 (n = 28)

Hackett et al 1993

Gentle et al 1984

Overman et al 1988

Greenfield et al 1975

Daker-White et al 1999

Mitchell et al 1997

Hackett et al 1993

Holdsworth et al 2004

Mitchell et al 1997

Oldmeadow et al 2007

Holdsworth et al 2004

Mitchell et al 1997

Moore et al 2005

Overman et al 1988

Sephton et al 2010

Moore et al 2005

Holdsworth et al 2004

Holdsworth et al 2006

Ferguson et al 1999

Ludvigsson et al 2012

Holdsworth et al 2007

Holdsworth et al 2006

Holdsworth et al 2007

Moore et al 2005

Phillips et al 2012

Webster et al 2008

Holdsworth et al 2007

Brooks et al 2008

Holdsworth 2007/2008

Kooijman et al 2013

Leemrijse et al 2008

Leemrijse et al 2008

Leemrijse et al 2008

Bossonnaulth et al 2010

Salisbury et al 2013

Pendergast et al 2012

Brooks et al 2008

Webster et al 2008

Pendergast et al 2012

Mallett et al 2014

Webster et al 2008

Ludvigsson et al 2012

Phillips et al 2012

O’farrell et al 2014

Ludvigsson et al 2012

Pendergast et al 2012

Chetty et al 2012

Samsson et al 2014

Pendergast et al 2012

Mallett et al 2014

Ludvigsson et al 2012

Bornhoft et al 2015

Badke et al 2014

Swinkels et al 2014

McCallum et al 2012

Samsson et al 2015

Bishop et al 2017

Bomhoft et al 2015

McGill et al 2013

Bird et al 2016

Mintken et al 2015

Badke et al 2014

Kerridge-Weeks et al 2016

Goodwin et al 2016

Mallett et al 2014

Samsson et al 2016

Bishop et al 2017

Swinkels et al 2014

Bishop et al 2017

Bomhoft et al 2019

Bornhoft et al 2015

Changetal 2018

Downie et al 2019

Mintken et al 2015

Bornhoft et al 2019

Ojha et al 2015

Caffrey et al 2019

Boissonnaulth et al 2016

Downie et al 2019

Goodwin et al 2016

Lankhorst et al 2020

Harland et al 2016

Ojha et al 2020

Pearson et al 2016

Oostendorp et al 2020

Bishop et al 2017

Peterson et al 2021

Mant et al 2017

Ho-Henrikson et al 2022

Denninger et al 2018

Lyons et al 2022

Szymanek et al 2022

Shaded sections refer to primary studies that have been analysed also in previous systematic reviews.

Domain 1: study eligibility criteria |

Domain 2: identification and selection of studies |

Domain 3: data collection and study appraisal | |
Domain 4: synthesis and findings | |

Judging the risk of bias |

Four systematic reviews concluded that DA physiotherapy
could lead to 6.3-70.0% fewer X-rays and other medical imaging
(p<0.001) (17,18, 20,21). Babatunde et al (17) and Piscitelli et al
(18) also showed lower overall health costs (p < 0.01) up to 20%.
QOjha et al (20) and Demont et al (19) showed decreased costs
in a DA physiotherapy setting compared to a GP referral setting
(p < 0.05). This was further supported by Gallotti et al (21).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Babatunde et al (17) and Gallotti et al (21) reported less
work-related absence and sick leave in DA physiotherapy.
Ojha et al (20) reported an average of 17.4 days less work
absence in a DA physiotherapy. Piscitelli et al (18) did not find
a consensus for the return-to-work rate. They found either no
difference in return-to-work rate or 14.1% less lost time from
work and daily duties (p < 0.05).
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Primary studies

Four primary studies, subsequent to the randomized con-
trolled trial (RCT) conducted by Gallotti et al (21), contribute
pertinent and insightful information to this scoping. Among
these, one is a pilot RCT and three are retrospective cohort
studies, which are elucidated further in the subsequent section.

Reddington et al (22) conducted a pilot RCT, employing
qualitative analysis to examine patient expectations and
experiences concerning accelerated access to physiotherapy.
They engaged participants diagnosed with sciatica (n = 33)
in individual interviews (n = 46) recruited from 14 National
Health Service (NHS) primary care general practices and a
physiotherapy service provider in the UK. Their findings indi-
cate that expedited access to physiotherapy holds merit in
terms of perceived recovery enhancement and/or mitigation
of further physical and psychological decline. Negative patient
expectations of physiotherapy predominantly stemmed from
prior experiences of unfruitful physiotherapy. Based on their
overarching study outcomes, the authors advocate for an
individualized patient-centric approach alongside expedited
access to physiotherapy for sciatica patients.

Crowell et al (23) conducted a retrospective cohort
study to assess adherence to the low back pain Healthcare
Effectiveness Data and Information Set (HEDIS) within the
United States Military Health System Data Repository. They
compared military personnel suffering from acute back pain
regarding interventions administered in a DA physical ther-
apy clinic vs. a general primary care clinic. Results indicate
that in the physical therapy clinic, 96.7% of encounters did
not entail imaging orders within the initial 28 days of symp-
tom onset, compared to 82.0% in the primary care clinic
(p < 0.001). The authors conclude that PTs operating in a DA
setting are notably more inclined than primary care providers
to adhere to low back pain imaging guidelines, particularly in
young, athletic patients.

Wood et al (24) conducted another retrospective cohort
study comprising a substantial qualitative analysis based on
patient free-text reports concerning experiences with first
contact physiotherapists (FCP) for MSK issues. Of the par-
ticipants (n = 498), 73% reported being “extremely likely”
to recommend the FCP service to friends and family, while
22% reported “likely” to recommend it. Conversely, only 1%
would not recommend the service. Most respondents high-
lighted the communication skills of the FCP, emphasizing

TABLE 4 - Summary of primary studies (n = 4)
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the importance of clear and understandable information
provision. Additionally, respondents valued a diagnosis and
treatment plan, as well as consultation with knowledgeable
specialists. Self-management skills and shared decision-
making were also perceived as valuable components. A small
proportion of respondents reported unresolved conditions
or dissatisfaction due to delays in treatment. Respondents
appreciated being treated with respect and empathy, often
comparing FCP consultations favourably to those with GPs.

The study by Halfpap et al (25) aimed to evaluate health
care utilization and associated outcomes for Active Duty
Service Members (ADSM) receiving services at an acute
spine pain clinic (ASPC) during its initial 5 years of operation
at a large military treatment facility in the United States. The
most common chief complaint among 1,215 ADSM patients
was acute lumbar spine pain (73%), followed by cervical
spine pain (15%), with thoracic spine pain representing the
fewest cases (12%). On average, patients attended 3.5 physi-
cal therapy visits (range 1-13), with the majority (61.1%) uti-
lizing three or fewer visits. A review of medical records for
100 randomly selected patients within 12 months of their
initial evaluation indicated reduced medication use, imaging,
and referrals to surgical services. The authors concluded that
the DA physiotherapy approach demonstrates potential ben-
efits in terms of rapid access to treatment and education for
patients with acute spine pain, facilitated by PTs in military
treatment facilities.

In summary, it can be stated that the studies of Reddington
et al (22) and Wood et al (24) indicate that from a patient’s
perspective, several advantages are experienced especially
regarding perceived recovery enhancement and high com-
munication and information skills of PTs as well as the shared
decision-making and self-management approach. However,
also a small number of negative experiences are reported
related to delayed referral for further treatment in case of
unresolved conditions.

From a more societal perspective, the study from Crowell
et al (23) indicates a better adherence to actual treatment
guidelines in case of DA physiotherapy and resulting reduced
medication use, imaging, and referrals to surgical services
according to Halfpap et al (25).

Table 4 provides a summary of the individual studies pre-
senting information such as the study and country, design
and aim of the study, study setting, population and sample
size, intervention, and outcome measures.

Individual studies

Study and Design, aim of Study setting, population, sample Intervention Outcome measures

country the study size

Crowell etal  Retrospective To compare rates of compliance with  Analysis of 1,845 In the physical therapy clinic,
(2022) (23) data analysis the National Committee for Quality Military Health System  96.7% of encounters did not have

) cohort study
United States

Assurance — Healthcare Effectiveness
Data and Information Set (HEDIS)
recommendations for diagnostic
imaging in low back pain between

Data Repository (MDR) imaging ordered within the first

data 28 days of onset of symptoms,
compared with 82.0% in the
primary care clinic (p < 0.001).

physical therapists and primary care
providers in young, athletic patients
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TABLE 4 - (Continued)

Individual studies

Study and Design, aim of Study setting, population, sample Intervention Outcome measures
country the study size
Halfpap etal  Retrospective trial To compare DA PT in (acute) low back 1,215 patients Medication: 26% in PT vs 20% in
(2022) (25) on low back pain pain to random retrospective sample  compared to 100 non-PT and 47.4%-72% in the ED
United States  In military raﬂdom',v selected Radiographs: 7% in PT vs. 28% in
paﬂef(‘jts medical non-PT vs. 26.1 in the ED
recoras Complex Imaging: 1% in PT vs. 12%
in non-PT vs. 8.2% in the ED
Reddington Descriptive To explore sciatica patients’ 80 patients with This study suggests that
et al (2022) nested qualitative  experiences with DA sciatica accelerated access to
(22) study via semi- physiotherapy has value in terms
UK structured patient of aiding perceived recovery and/
interview or halting further physical and
psychological decline
Wood et al Online survey Patient-reported experience and 680 reported Approximately 70% of participants
(2022) (24) outcomes for DA qguestionnaires and 785 reported no need for consulting
UK free-text responses other health care professionals

DA = direct access; ED = emergency department; PT = physiotherapy.

Discussion

The purpose of this scoping review was to analyse the
impact of DA on the quality of MSK primary physiotherapy
care from the perspectives of the patient, the provider,
and society. No differences were found for pain reduction,
Qol, functioning, and well-being although some systematic
reviews indicated a tendency in favour of DA physiotherapy.
Higher treatment compliance and a more accurate decision-
making were found concerning the providers’ perspective
and, finally, differences in favour of DA were found for wait-
ing time, prescribed medication, and medical imaging. Less
work-related absence and a clear reduction in health care
costs were reported in some studies. Although some of the
included reviews had a high risk of bias, their findings are in
full agreement with the recent low-bias review of Babatunde
etal (17).

Proponents of the DA system argue many advantages of
this system. For patients, the most important advantage is
that the physiotherapist becomes much more accessible, and
patients lose less valuable time in the diagnostic process (26).
Other advantages were expected to be found in terms of Qol,
functioning, and patient satisfaction. From a clinical aspect,
DA physiotherapy performs at least as well as physiotherapy
by referral. However, all primary studies had relatively short
follow-up of about 1 month, and the added benefits of DA
may not be captured in the absence of a long-term follow-up.

For physiotherapists, an advantage could be found in the
prestige of their profession and the greater responsibility
involving an interesting challenge for physiotherapists in the
functional evaluation of the patient (9,10). Moreover, several
other health professions, such as chiropractors and osteo-
paths, are directly accessible, while their training courses are
less focused on the diagnosis and screening of red and yel-
low flags (8). Red flags may indicate the presence of a serious
underlying cause explaining the current symptoms. However,

this must be put in perspective, as the evidential value for red
flags has proved insufficient to state that they are excellent
predictors of serious underlying disorders (12). Yellow flags
identify underlying patient characteristics that could poten-
tially lead to a slower recovery process or ending up in chro-
nicity. It is very important to identify the presence of yellow
flags to avoid non-response to the treatment of patients (27).

Furthermore, DA physiotherapy could be a step forward
in the physiotherapists’ autonomy and development as a
diagnostician. However, it should not become compulsory as
some physiotherapists may not consider themselves compe-
tent or do not support it. In addition, it would be useful for
older physiotherapists who did not follow the most modern
training, especially in clinical reasoning and diagnosis, to be
given further training in the field of diagnosis. However, no
information emerged from this review regarding the respon-
sibility, liability, status, prestige, and job satisfaction of the
physiotherapists.

Evidence suggests greater treatment compliance of
patients and fewer missed appointments in a DA physiother-
apy setting, allowing the physiotherapist to spend their time
optimally (21). Some diagnoses made by a GP do not provide
added value in the clinical reasoning of the rehabilitation
plan. Some diagnoses made by a GP are actually superflu-
ous, as the pattern of symptoms may not have a clear patho-
physiological foundation (28,29). The best example of this is
the well-known non-specific low back pain phenomenon. In
many cases, no underlying pathophysiological mechanism
can be found. Treatment by the physiotherapist is then based
on the pattern of symptoms and not on the prescribed medi-
cal diagnosis (29). Some studies (13) reported that the deci-
sion-making ability of physiotherapists is great, but they do
not consistently recognize the need for immediate referral.
Physiotherapists with MSK specialization were more likely
to make correct decisions for patients with MSK conditions
and critical medical conditions (13). But overall, the reported

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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results may indicate that training might have to be adapted
for this purpose.

Consensus on the benefits of the society perspective has
not been found in all areas. DA physiotherapy can decrease
the workload and pressure of GPs because a large number
of patients with MSK disorders proceed directly to a physio-
therapist. In this way, GPs have more time to focus on their
other patients. It can also lead to less waiting time, less med-
ical imaging, and fewer prescription and use of medication
(17-21). Some studies (17, 19-21) reported less work-related
absence and sick leave in DA physiotherapy but others did
not find a consensus for the return-to-work rate (18). And, in
general, there is evidence of an important cost reduction in
health care for MSK disorders (18-21).

As a final argument in favour of DA physiotherapy, it can
be noticed that there is no reporting of countries in which
DA physiotherapy has been introduced where it was sub-
sequently rejected. This shows that the advantages at least
counterbalance, but presumably overweigh the possible dis-
advantages (30).

Limitations of this scoping review

The information gathering was restricted to English,
Dutch, and French and two different databases (MEDLINE
and Web of Science), possibly causing some relevant articles
to be missed. A specific additional search in the PEDro data-
base for systematic reviews did not reveal any additional
publications.

Recommendations for future research

Different types of studies, preferably high-quality RCTs,
should be conducted, focusing on various perspectives that
remain unanswered or unclear. Economic evaluations could
be performed from the societal perspective, and several
options exist for designing studies from both the patients’
and therapists’ perspectives.

Conclusions

This scoping review suggests that DA physiotherapy can
offer multiple advantages over GP referral physiotherapy.
Although no significant effects were found for pain and Qol,
strong evidence from one unbiased study, and supported
by some lower quality evidence, indicates that DA does not
resultin a significant decrease in functional outcome. As such
DA physiotherapy seems to be as beneficial to the patient
as physiotherapy by referral. Moreover, evidence indicates
that it does reduce the use of medical imaging and leads to
less prescription and use of medication, resulting in costs.
The small significant differences in favour of DA physiother-
apy from the patients’ perspective, combined with no loss
in terms of pain reduction, suggest at least an equal level of
care quality. Moreover, it seems that DA physiotherapy does
not have any adverse effects on patients. This, coupled with
predominantly positive benefits from DA physiotherapy from
a societal perspective, suggests that the advantages of DA
physiotherapy are more situated in the societal domain.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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ABSTRACT

Introduction: Hip microinstability has become a recognized cause of non-arthritic hip pain and disability in young patients.
However, its pathophysiology remains unclear. We want to (1) present an overview of the evidence of hip microinstability and
of its association with femoroacetabular impingement (FAI), (2) map out the type of evidence available, and (3) make recom-
mendations for future research.

Methods: A deductive analysis and extraction method was used to extract information. In addition, diagnostic accuracy statis-
tics were extracted or calculated.

Results: Of the 2,808 identified records, 123 were eligible for inclusion. Different definitions for microinstability exist. A standard-
ized terminology and clear diagnostic criteria are lacking. FAl and microinstability may be associated and may aggravate each other.
Conservative treatment strategies for FAl and microinstability are similar. The reported prevalence of microinstability in combina-
tion with FAl ranges from 21% to 42% in adults undergoing hip arthroscopy or magnetic resonance arthrography (MRA) of the hip.
Conclusion: Hip microinstability and FAI may be associated, occur together, or exacerbate each other. To better address this
topic, a standardized terminology for microinstability is essential. Achieving consensus on physical examination and diagnosis is
also necessary. Initial efforts to establish uniform diagnostic criteria have been made, but further work is needed. Specifically,
randomized controlled trials are required to evaluate the effectiveness of training programmes aimed at reducing symptoms in
individuals with microinstability, with or without FAI. Such studies will enable clinicians to manage microinstability with greater
confidence within this context.

Keywords: Femoroacetabular impingement (FAI), Hip impingement, Hip microinstability, Scoping review

What is already known about this topic: What does the study add:

* Hip microinstability became increasingly recognized as a cause e This study clarifies the concept of hip microinstability and elu-
of non-arthritic hip pain and disability in young and active cidates the relationship between microinstability and FAI. An
people, just as it is the case with femoroacetabular impinge- overview of the evidence on the definition, diagnosis, aetiology,
ment (FAl). There is no consensus on the diagnostic criteria for prevalence, and treatments of hip microinstability, and of its
hip microinstability. Treatments very similar to those for FAI broader association with FAI are presented.

are proposed. However, studies on the efficacy of conservative
treatment for hip microinstability are lacking.
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At the International Hip-related Pain Research
Network meeting in Zirich, Switzerland, in 2018 (4),
three categories for hip-related pain were proposed:
(1) FAI syndrome, (2) acetabular dysplasia and/or hip
instability, and (3) other conditions causing hip-related
pain (including labrum, cartilage, and ligamentum teres
lesions without a specific bony morphology). However,
there is no consensus on the diagnostic criteria for hip
microinstability (4,5).

The hip was believed to be a stable joint through his
bony architecture (6). As the understanding of hip mechan-
ics improved, it appeared that some hips are not as stable as
thought (7). Hip stability is ensured by the bony, as well as
the soft-tissue and muscle structures (1). Thus, bone abnor-
malities constitute anatomic risk factors for microinstabil-
ity (8). On imaging, many patients with hip microinstability
showed signs of dysplasia, but also of FAI morphologies
(3,9). Thus, FAI and microinstability may not be mutually
exclusive and may coexist.

The management of hip microinstability lacks clear
establishment (6). Researchers propose surgical and con-
servative therapy strategies, which include strengthening
exercises for the hip and core muscles, as well as activity
modification (6,8). Thus, these treatments closely resemble
those for FAL. However, researchers lack high-level studies
on the efficacy of conservative treatment for hip microin-
stability (6). The effect of conservative care for FAI has been
investigated in four randomized controlled trials (RCTs) (10-
13). The surgical treatments aim to correct the underlying
deformity in each case. However, they may differ substan-
tially between the two diagnoses.

To the best of our knowledge, no systematic or scoping
reviews highlighting microinstability in the context of hip
impingement have been published to date.

There is a clear need to investigate the relation between
microinstability and FAI, especially in the context of diagnosis
and understanding of nonsurgical treatments of these two
conditions.

This scoping review aims to: (1) present an overview of
the evidence on the definition, diagnosis, aetiology, preva-
lence, and potential treatments of hip microinstability, and
of its broader association with FAI, (2) map out the type of
evidence available, and (3) make specific recommendations
for future research.

Methods

Protocol and registration

The protocol for this scoping review was published on
osf.io (DOI: CrossRef). The review was conducted accord-
ing to recommendations of the JBI (formerly known
as Joanna Briggs Institute) group (14,15). The authors
wrote the manuscript according to the extension of
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses for Scoping Reviews (PRISMA-ScR)
checklist (16).

Hip microinstability and femoroacetabular impingement

Eligibility criteria

All types of study design were included in the review.
No language or publication date restrictions were applied.
Articles about hip microinstability and people with or sus-
pected of having pincer or cam morphology were included.
Studies about instability after total hip arthroplasty, hip dislo-
cation, traumatic instability, developmental dysplasia; stud-
ies including infants/toddlers; studies comparing different
surgical techniques; as well as cadaveric and animal studies
were excluded.

Search

Electronic searches were performed in MEDLINE (Ovid),
CINAHL, and EMBASE from inception up to 12 July 2023.
Reference lists of included articles were also screened for
additional articles.

The full search strategy for each database is presented in
the Supplementary Appendix Al.

Selection of sources of evidence

Reviewer 1 and reviewer 2 screened half of the abstracts
and full texts, reviewer 1 and reviewer 3 screened the other
half of the abstracts and full texts. A fourth reviewer was
contacted in case of disagreement to determine a final
decision. The flow diagram of study selection is shown in
Figure 1.

Data charting process and data items

A data charting form (Supplementary Appendix A2) was
developed and used to extract general source information
(type of evidence, author, publication year) as well as key
messages from each study on the following topics: definition,
diagnosis, aetiology, prevalence, and treatment. Data extrac-
tion was not linear, but an iterative process. A deductive anal-
ysis and extraction method was used to extract contextual
information from each study, extracted as text and grouped
into separate sheets in Excel. Quantitative data (description
of sample, group differences, etc.) was extracted in a fur-
ther Excel form. For the diagnostic tests, true-positive, false-
positive, false-negative, and true-negative frequencies were
extracted or calculated.

Synthesis of results

A cross-table presenting the design of the studies and
the topics covered was created, with an overlayed heat map
(Fig. 2). A thematic construction was used to provide an over-
view of key concepts regarding definition, aetiology, diagno-
sis, treatment, and prevalence. Key messages were analysed
chronologically. For the diagnostic tests, sensitivity, speci-
ficity, as well as positive and negative diagnostic likelihood
ratios were extracted or calculated and presented with forest
plots (Fig. 3 and Supplementary Tab. A2).

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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.é Records identified through CINAHL Records identified through EMBASE Records identified through
8 (n =1,605) (n=2,038) MEDLINE (Ovid)

:E (n=2,087)
§

_J v v v

—_— Records after duplicates removed

(n=2,808)

2

.E |

o

E Titles and abstracts Records excluded
screened 7] (n=2,656)
(n =2,808)

J

B !
= Additional full-text articles from Full-text articles assessed Full-text articles excluded, with reasons
E reference screening —_— for eligibility > (n=42)

&) (n=13) (n=152) Not about microinstability, n = 19
w +13 articles Asymptomatics, n =2
Technical note for surgical or imaging
_J techniques, n=3
Cadaveric study, n=9
) Duplicate, n=1
Editorial of included study, n =2
< 3 Abstract of included study, n =2
% Studies included Abstract without enough info, n =2
3 (n=123) Children,n=1
£ Ehlers-Danlos Syndrome, n =1
J
Diagnosis | Aetiology | Treatment | Definition | Prevalence

Total number of articles 70 49 42 16 9

Review Article 9

Expert Article 5] 6 4 2

Editorial/Commentary 4 4 6 1

Retrospective Cohort Study 5 2 2 1 2

Prospective Diagnostic Accuracy Study 6 4

Retrospective Case Series Study 4 1 5

Retrospective Case Control Study 6 2 1

Prospective Cohort Study 4 3 1 1

Systematic Review D) 2 2

Technical Note 1 B 2

Case Report 2 1 2 1

Scientific Meeting 1 1 1

Retrospective Validation Study 2 1

Infographic 1 1 1

Prospective Case Control Study 2

Prospective Diagnostic Reliability Study 1 1

Prospective Case Series Study 1 1

Retrospective Diagnostic Accuracy Study 1 1

Cross-Sectional Study 1 1

Consensus Paper 2

Book Chapter 1 1

Meta Analysis 1

Scoping Review 1

Prospective Descriptive Laboratory Study 1

Prospective Diagnostic Case Series Study 1

Retrospective Diagnostic Accuracy and Prospective Reliability Study 1

Retrospective Cohort and Prospective Diagnostic Validity Study 1

Retrospective Nested Case Control Study 1

Retrospective Reliability Study il

Laboratory Model and Retrospective Cohort Study 1

Intervention Study 1

Results

Selection of sources of evidence

The electronic search yielded a total of 2,808 records, after
removal of duplicates. After additional reference screening,

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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FIGURE 1 - Flow diagram.

FIGURE 2 - Heat map of topic by
study type.

123 articles met the inclusion criteria (Fig. 1). General study
description, together with information about which topic
is addressed in each study are listed in Supplementary

Tab. AL
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Characteristics of sources of evidence

A heat map (Fig. 2) gives an overview of the different
study types by topic. There were 31 types of evidence.

Synthesis of results
Definition

The most frequently cited definition of hip microin-
stability is the one by Shu and Safran (17): “Hip instabil-
ity can be defined as extra-physiologic hip motion that
causes pain with or without the symptom of hip joint
unsteadiness. The cause can be traumatic or atraumatic
and is related to both bony and soft-tissue abnormality.

TABLE 1 - Studies defining or citing a definition of hip microinstability

Hip microinstability and femoroacetabular impingement

Gross instability is caused by trauma or iatrogenic injury.
Subtle microinstability, from microtraumatic or atrau-
matic causes, is an evolving concept.” Notably, the authors
did not make any distinction between hip instability and
microinstability definition, except for the causes leading to
instability.

Another frequently quoted definition is the one by
Cerezal et al (18): “Hip microinstability is the inability to
keep the femoral head centred within the acetabular
fossa, without complete luxation or marked subluxation
of the joint. Microinstability is laxity with the presence of
symptoms. Asymptomatic hip joint laxity is not micro-
instability.”

Table 1 summarizes all studies presenting a definition of
microinstability, with the respective sources.

First author |Title
Year

Definition of microinstability

Citation of
definition

Shu 2011 (17) | Hip instability:
anatomic and clinical
considerations

of traumatic and
atraumatic instability

“Hip instability is uncommon because of the substantial conformity of the
osseous femoral head and acetabulum. It can be defined as extra-physiologic
hip motion that causes pain with or without the symptom of hip joint
unsteadiness. The cause can be traumatic or atraumatic, and is related to
both bony and soft tissue abnormality. Gross instability caused by trauma

or iatrogenic injury has been shown to improve with surgical correction

of the underlying deficiency. Subtle microinstability, particularly from
microtraumatic or atraumatic causes, is an evolving concept with early
surgical treatment results that are promising.”

Cerezal 2012 | Emerging topics on
(18) the hip: ligamentum
teres and hip
microinstability

“Hip microinstability is the inability to keep the femoral head centered
within the acetabular fossa, without complete luxation or marked subluxation
of the joint. Hip laxity is not equivalent to microinstability. The difference

is the presence of symptoms associated with laxity when we classified

as microinstability. Only when symptoms are present in the context of

laxity can it be classified as microinstability. An asymptomatic patient

that is able to subluxate a joint has laxity, but not microinstability. Patients
with microinstability often have laxity in both hips; only the symptomatic is
classified as having microinstability.”

Kalisvaart Microinstability of “Hip instability is generally defined as extraphysiologic hip motion that Shu 2011 (17)
2015 (8) the hip — it does exist: | causes pain with or without symptoms of hip joint unsteadiness”
etiology, diagnosis and | “symptomatic hip microinstability, however, has not received as much
treatment attention [as dislocation and traumatic subluxation], as it is more poorly
defined, has a less dramatic clinical presentation, lacks consistent objective
evaluative criteria, and it has only recently emerged as a significant cause of
pain and disability in younger patients and athletes.”
Suter 2015 MR findings associated | “Atraumatic instability of the hip, also known as microinstability, is defined | Cerezal 2012
(19) with positive by two elements. The first element is laxity of the hip joint with the (18), Shu 2011
distraction of the hip | inability to keep the femoral head centered within the acetabular (17)
joint achieved by axial |fossa, typically without complete luxation or marked subluxation of the
traction joint. The second element is the presence of symptoms, such as pain or
unsteadiness.”
Bolia 2016 Microinstability of “Unlike other joints in the anatomy, hip instability is generally defined as Shu 2011 (17),
(20) the hip: a previously extra-physiologic hip motion that causes pain with or without symptoms of | Kalisvaart 2015
unrecognized hip joint instability. This entity is not well defined, as no objective criteria has | (8)
pathology been proposed to characterise hip microinstability.”

(Continued)
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First author |Title Definition of microinstability Citation of
Year definition
Dangin 2016 | Microinstability of the | “It is generally defined as a painful supra-physiological mobility of the hip, Jackson 2016
(1) hip: a review associating architectural and functional abnormalities that impair hip (21), Domb 2013
stability. Microinstability is distinguished from hyperlaxity by its painful (22), Kalisvaart
nature, and from traumatic (macro-) instability by its progressive onset and 2015 (8), Cerezal
chronicisation following repeated microtrauma concerning at-risk patients. 2012 (18)
The typical patient is a young female adult with sports activity requiring
suppleness and extensive ranges of motion, such as dancing or gymnastics.
Microinstability is difficult to identify and thus probably underestimated.”
“Microinstability is represented by excessive femoral head movement within
the acetabulum.”
Harris 2016 | Microinstability of “The spectrum of hip instability ranges from subtle microinstability to
(23) the hip and the splits | traumatic dislocation. Microinstability may be either a cause or an effect of
radiograph several other hip pathologies.”
“Dance, gymnastics, figure skating, yoga, and cheerleading are among the
sports and activities that may predispose to microinstability (symptomatic)
over simple hyperlaxity or hypermobility (asymptomatic).”
d’Hemecourt | Can dynamic “Hip microinstability is defined as painful supraphysiological mobility of the | Bolia 2016 (20),
2019 (24) ultrasonography of hip with associated architectural and functional abnormalities that impair | Dangin 2016 (1),
the hip reliably assess | joint stability.” Kalisvaart 2015
anterior femoral head (8), Jackson 2016
translation? (21)
Harris 2019 | Hypermobile hip “Hypermobile hip syndrome may be defined as a triad of symptoms Harris 2016 (23)
(25) syndrome (patient’s unwanted or undesired subjective complaints), signs (physical Bellabarba 1998
examination abnormalities with excessive motion that provoke the inciting (26)
symptoms), and imaging findings (plain radiographs, magnetic resonance
imaging [MRI], computed tomography [CT], or ultrasound) consistent
with instability. A patient with hypermobile hip syndrome may exhibit a
constellation of symptom severity, from microinstability to frank dislocation.”
“The key distinction between laxity and instability is the absence (former)
or presence (latter) of symptoms. Thus, ‘microinstability’, by definition,
mandates the presence of symptoms.”
Safran Microinstability of “Microinstability of the hip is defined as extraphysiologic hip motion that Shu 2011 (17)
2019 (6) the hip —gaining causes pain with or without symptoms of hip joint unsteadiness and may be
acceptance the result of bony deficiency and/or soft-tissue damage or loss.”
Mascarenhas | Hip, pelvis and sacro- | “The concept of microinstability is based on symptomatic hip laxity Cerezal 2012 (18)
2020 (27) iliac joints without marked subluxation. Aetiology may be either (1) traumatic (single
or repetitive trauma) or (2) atraumatic (generalised laxity or developmental
dysplasia of the hip (DDH)). Patients may feel hip unsteadiness, snapping, and/
or pain during sports. Diagnosis is problematic, due to no established criteria.”
Parvaresh Hip instability in the “The concept of hip microinstability emerged more recently as a clinical Bolia 2016 (20),
2021 (28) athlete: anatomy, entity characterised by extraphysiologic motion resulting in hip pain or Safran 2019 (6),
etiology, and dysfunction with or without gross symptomatic instability. A diagnosis of Kalisvaart 2015
management instability may be challenging, because there are no objective criteria that are | (8)
universally accepted for microinstability.”
Vera Hip instability in ballet | “The difference between laxity and instability is the absence or presence of Mitchell 2016
2021 (29) dancers: a narrative symptoms, respectively. Hip instability may present across a diverse spectrum | (30), Harris 2016
review from microinstability to frank dislocation. Thus, ‘microinstability,” by definition, | (23), Harris 2015
mandates the presence of symptoms.” (31), Kalisvaart
“The nebulous term ‘microinstability’ may be better termed ‘the hypermobile hip 2015 (8)
syndrome’. Hypermobile hip syndrome may be defined as a triad of symptoms
(unwanted or undesired subjective complaints), signs (physical examination
abnormalities with excessive motion that provoke the inciting symptoms),
and imaging findings (plain radiographs, magnetic resonance imaging [MRI],
computed tomography [CT], or ultrasound) consistent with instability.”
(Continued)
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TABLE 1 - (Continued)

Hip microinstability and femoroacetabular impingement

First author |Title Definition of microinstability Citation of
Year definition
Rosinsky Editorial commentary: | “The more common, and often interchangeable terms, are instability Kalisvaart 2015
2022 (32) hip joint laxity, and microinstability ... ‘instability’ has the advantage of conveying the (8)

microinstability, or significant impact the condition has on a patient’s life. On the other hand,

instability require ‘microinstability’ may more accurately reflect the vague clinical presentation

precise definition: no | that we often encounter in the average hip patient with instability. Most

matter what you call it, | patients do not complain of symptoms commonly seen in other joints with

it's here to stay! ‘instability’, complaints such as giving way, subluxation, and recurrent

dislocations. In the hip, the symptoms are generally less tangible, and hence,
the term ‘microinstability’ may be more appropriate.”

Martin 2022 | Pre- and intraoperative | “Hip instability or microinstability, defined as extraphysiologic hip movement | Kalisvaart 2015
(33) decision-making causing pain, is now widely recognised as a cause of morbidity and (8), Shu 2011 (17)

challenges in hip dysfunction, particularly in young patients and athletes, and can co-exist in

arthroscopy for patients with FAL”

femoroacetabular

impingement
Wong 2022 | Physical examination “Microinstability of the hip is defined as supraphysiologic hip motion that Kalisvaart 2015
(34) of the hip: assessment | causes pain or discomfort with or without subjective unsteadiness of the (8)

of femoroacetabular | joint, and it is believed to be caused by soft tissue injury or loss and/or bony

impingement, labral deficiency related to developmental dysplasia of the hip, connective tissue

pathology, and disorders, trauma, idiopathic causes, and iatrogenic causes.”

microinstability

FAI = femoroacetabular impingement; MR = magnetic resonance.

Diagnosis

Diagnosis of microinstability is rather straightforward if
significant bony abnormalities or underlying connective tis-
sue disorders are present that can explain the instability (8).
However, diagnosis can be much more challenging in the
case of idiopathic microinstability (6,8,35). There is no imag-
ing modality, diagnostic or physical test alone that can be
used to make a definitive diagnosis (6,8,19,35). The diagnosis
is more a pattern recognition of several clinical, radiological,
and intraoperative signs. However, an international expert
panel has developed a diagnostic tool comprising 34 crite-
ria, which are categorized into “history”, “examination”, and
“imaging” and hold diagnostic value (36).

Patients’ history. Patients’ history may provide help-
ful information for the diagnosis of microinstability (37).
Patients may describe a painful pop (20,26,38), feeling of
instability (1,38-40), pain, “hip giving away”, apprehension,
snapping, clicking and catching, with or without hip impinge-
ment symptoms (6,8,20,23,25,28,29,36,38,40-44). The main
symptom is mild to severe hip or groin pain and instability,
with the typical “C-sign” pain location by making a “C” with
the thumb and hand and placing it at the front and side of
the hip (6,8,23,25,29,41,45) or pain located in the inguinal
fold (1,46). Patients report activity-related pain, especially
after end of range motion (29,44). Pain onset is either atrau-
matic and progressive, or after an acute trauma (44). Sports
or other activities can sustain the symptoms and lead to per-
sistent, constant pain (1,8,23,25). After subluxation or dis-
location, the capsuloligamentous structures may lose their
stabilizing function and lead to microinstability (23).

A

People with connective tissue disorders (e.g. Ehlers-
Danlos, Down syndrome) are at greater risk of microinstabil-
ity (8,20,23,25,29,36). Clinicians need to ask about previous
injuries and especially previous surgery (e.g. for dysplasia,
cam osteoplasty, pincer resection, capsulotomy, labral tear,
ligamentum teres tear, iliopsoas surgery), as there is possibil-
ity of iatrogenic instability (8,25,36). The probability of micro-
instability is higher in females (36,47) and in athletes involved
in sports that require a large range of motion (ROM), such as
gymnastics, dancing or martial arts (25). No study has been
done to see what outcomes measure is best to identify hip
microinstability. The two validated outcomes measures for
non-arthritic hip pain in active patients are the International
Hip Outcome Tool (iHOT) (48) and the Copenhagen Hip and
Groin Outcome Score (HAGOS) (49).

Clinical examination. Sixteen studies were found report-
ing the diagnostic accuracy of different tests and radiological
signs. Seven studies evaluated seven clinical tests (5,39,50-
54) and eight studies reported on six radiological signs
(2,3,55-60). One study presented an intraoperative pull test
(7). Figure 3 depicts an overview of diagnostic accuracy.

People with hip microinstability show a higher preva-
lence of the following signs and symptoms: generalized lig-
amentous laxity (Beighton’s Physical Examination Criteria)
(1,6,8,20,23,25,26,28,29,34,36,42-44,61), antalgic or abnor-
mal gait patterns, or Trendelenburg sign (23,25,26,29,38,42).

Other tests to diagnose hip microinstability, such as
increased ranges of motion (often increased rotation) (34,53,
54,61), the log roll test (external rotation recoil or hip dial
test) (1,6,8,19,20,23,25,28,29,34,36,38,39,43,44,50,62), easy
distraction of the joint (with apprehension) (6,19,20,25,28,

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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Author Year Name of Test Sensitivity Specificity Likeli Ratio - Lil i Ratio +
Bolia 2019 Hip Dial Test (people with feeling of instability) E —o— - . .

Bolia 2019 Hip Dial Test (people with capsular insufficiency) L —— - . 0

Bolia 2019 Hip Dial Test (feeling of instability + capsular insufficiency) {1 - - . .

Curtis 2023 Passive Range of Motion Flexion + Rotation Arc > 200° —— —e — ——

Economopoulos 2019 The Pull Test —e g - ﬁ
Hatem 2020 Anterior-Sector-Angle Below 58° on Axial MRI — — —— -

Hatem 2020 Anterior-Horn-Angle Over 50° on Axial MRI — —e —_— —-—

Hoppe 2017 AB-HEER —— —. — ————
Hoppe 2017 Prone Instability p —— — —— %9
Hoppe 2017 HEER —— —e— ——— ——

Hoppe 2017 >1 Test with Positive Results —e — —— —

Hoppe 2017 22 Tests with Positive Results —_— — —

Hoppe 2017 All 3 Tests with Positive Results 4 —_— — —

Meyer 2022 FEAR Index >3° —e — —— —

Packer 2018 Cliff Sign —_— — —_— ——
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FIGURE 3 - Forest plots of diagnostic accuracy for clinical tests and radiological signs to detect hip microinstability. AB-HEER = abduc-
tion hyperextension external rotation; Al = acetabular index; AP = anterior posterior; CT = computed tomography; DDH = developmental
dysplasia of the hip; FABER = flexion abduction external rotation; FEAR = femoro-epiphyseal acetabular roof; FPAW = foot progression
angle walking; HEER = hyperextension external rotation; LCEA = lateral centre-edge angle; MRA = magnetic resonance arthrography; MRl =

magnetic resonance imaging.

29,34,38,44,63), internal rotation with over pressure (IROP)
(63), pain with flexion, adduction, and internal rotation
(FADIR), and posterior apprehension test (FADIR plus pos-
terior force applied) have also been proposed (34,44).
However, they usually lack the specificity to rule in microin-
stability (1,6,8,26,29). However, the hip dial test seems to be
highly specific for the diagnosis of anterior capsular insuffi-
ciency in patients with FAlI syndrome reporting a feeling of
instability (39). The ROM threshold of hip flexion + rotation
arc of 2200° may help identify microinstability (53,54) (Fig. 3
and Supplementary Tab. A2).

Additional special tests that have been described are:
the posterior impingement test (hyperextension-external
rotation [HEER], anterior apprehension) (1,5,6,8,19,20,28,
29,34,36,38,42-44,47,61), FABER (flexion, abduction, and
external rotation test with increased amount of external
rotation compared with the unaffected side) (29,51,52,64),
FPAW (foot progression angle walking test) (51,52), hip pivot
shift (25), and the posterior relocation test (65).

The abduction-hyperextension-external rotation (AB-HEER),
the prone external rotation (5,6,8,34,37,44), and the HEER
(anterior apprehension) test are well studied (5,33,44) and show
small to substantial shifts in probability of having hip instability,
especially when combined (Fig. 3 and Supplementary Tab. A2)
(5,66,67). The Prone Apprehension Relocation Test (PART) is pro-
posed to diagnose an anterior acetabular undercoverage, which
may lead to anterior instability (68). Interrater reliability has
been shown to be excellent (kappa 0.81, 95% confidence inter-
val [CI] 0.69-0.93) (69). But this test was not validated against a
gold standard that confirms hip instability.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Altered muscle activation patterns are typical in patients
with microinstability of the hip (37,41). A useful clinical sign
for hip microinstability is a reactive spasm of the secondary
stabilizing muscles, such as the iliopsoas or the iliotibial (IT)
band, which may be tender on palpation (43). Weakness may
be present in those muscles, as well as in the abductor mus-
cles (20,25,29,37). The strength of the core, pelvic, hip, and
lower extremity should be assessed (23).

Imaging

Radiography: X-ray/computed tomography (CT). Proposed
X-ray views are anteroposterior pelvis view, standing false-
profile view, supine Dunn (45°, 90°) or frog-leg lateral view,
and hip splits view (8,23,29).

Subluxation is observed with manual traction on an
anterior-posterior (AP) traction view (6,26,30,36,38) or in a
splits position (6,20,30,62). Subluxation is influenced by any
dysplastic changes, larger alpha angle, and smaller femoral
neck shaft angle (20,30).

Radiographic images are to be screened for significant
acetabular and femoral abnormalities, such as dysplasia and
FAI (decreased centre-edge angle [CEA] or lateral centre-edge
angle [LCEA] <20-25°, Ténnis angle, acetabular inclination
[Al] >13°, aspherical femoral head, higher alpha angle, coxa
valga, coxa vara, anteversion of the femoral neck, retrover-
sion of the acetabulum), all of which are regarded as risk fac-
tors for microinstability (1,6,8,19,27,29,33,36,38,42,43,47,
59,62). Cam and pincer morphologies would create a levering
effect and posterior translation (19,25). The hypermobile hip

A



36

crevasse and anterior vertical chondro-osseous lesions can
be observed (25), as well as a broken Shenton line, a positive
crescent sign, and a distal femoral neck sclerosis (6,57,62,70).

Three variables were associated with instability in border-
line hip dysplasia (LCEA 20-25°) (71): Al, anterior centre-edge
angle (ACEA), and maximum alpha angle. Odds ratio esti-
mates and 95% ClI limits were 1.50 (1.28-1.76), 0.92 (0.86-
0.99), and 0.94 (0.90-0.98), respectively.

Several imaging markers are signs of hip instability and
should be used in the context of each other: borderline ace-
tabular dysplasia, increased femoral anteversion (>15°), a
laterally oriented femoro-epiphyseal acetabular roof (FEAR)
index, and anterior wall deficiency (2,6,33,36,44,45,56,58-
60,62,72-75). They predicted worse outcomes (iHOT12) of
hip femoral osteoplasty with or without labral repair for FAI
in female patients (72). However, the optimal cut-off for the
FEAR index remains to be established (60,74). A vacuum sign
and a femoral head cliff sign are also described as diagnostic
tools for instability (3,6,28,33,36,44,62).

A new score was developed for the prediction of insta-
bility in people with borderline dysplastic hips (BDH) (71):
The Borderline Hip Instability Score (BHIS), considering four
radiological and clinical signs (Al, ACEA, maximum alpha
angle, and internal rotation in 90 degrees of flexion), dem-
onstrated excellent predictive (discriminatory) ability with an
area under the receiver operating characteristic (ROC) curve
of 0.89 in the study population. In a population for external
validation, the BHIS maintained an excellent area under the
ROC curve of 0.92.

AFEAR index 24° is able to detect patients at risk of failure
of arthroscopy for cam impingement combined with mild to
moderate hip dysplasia, with 96% specificity (76).

People with FAl syndrome show a hip translation between
neutral and FABER positions in CT images of a mean of 0.84
mm, mainly in the posterior inferior medial direction (77).
Femoral anteversion must be considered; if there is more
than 10-25° of femoral anteversion, FAl may arise, which is
an additional factor for instability (1).

Magnetic resonance imaging (MRI)/Magnetic reso-
nance arthrography (MRA). MRI or MRA helps to identify
an increased femoral anteversion (44) or hip capsule laxity
(6,20,28,44). Muscle problems, iliopsoas and IT band tendon-
itis, labral tears, and chondral or ligamentum lesions can be
observed (1,8,28,33,37,43,44,78). A traction view can dem-
onstrate the vacuum sign, indicating abnormal distraction
(8), with larger or easier widening of the hip joint during trac-
tion, suggesting hip laxity (27). Patients suspected to have
hip microinstability may also have a thickened iliofemoral
ligament with irregularities on the undersurface of the ante-
rior capsule, and an increased capsular volume (27). Other
findings associated with positive joint distraction were higher
alpha angle, higher neck-shaft angle, smaller acetabular
depth, and hypertrophy of the ligamentum teres (19,27,78).
Widening of the anterior joint recess (>5 mm) and thinning
of the anterior capsular (<3 mm), as well as accumulation of
contrast in the posterior-inferior joint in >2 planes (6,33) can
be seen. Increased intracapsular volume and anterosuperior
capsular changes were found in iatrogenic instability after
arthroscopy (79).

Hip microinstability and femoroacetabular impingement

Dynamic ultrasound. Dynamic ultrasound showed excel-
lent intra- and inter-rater reliability to measure anterior
femoral head translation in participants with no hip pathol-
ogy or functional limitation (intra-rater Intraclass Correlation
Coefficients [ICCs] from 0.794 to 0.945, inter-rater ICCs from
0.725 to 0.846) (24). However, in order to achieve good clini-
cal results and outcomes it is important to clarify whether
that technique is truly valid for symptomatic patients with
microinstability, and whether the magnitude of instability
can be precisely measured and integrated into a treatment
algorithm (80). In patients with hip pain and clinical suspicion
of either instability or impingement, the inter-rater reliabil-
ity to measure anterior femoral head translation of 22 mm
provoked by either the figure of 4 or AB-HEER manoeuvres
for the diagnosis of microinstability was substantial (kappa
0.606, 95%Cl 0.221-0.991) (81).

Intraoperative testing. Anterior capsular insufficiency is
shown in patients with FAl without generalized laxity or dys-
plasia (39). Widening of the anterior joint recess (>5 mm) and
anterior capsular thinning (<3 mm) lateral to the zona orbi-
cularis are associated with capsular laxity (6,64,82). However,
the correlation of anterior joint recess width (>5 mm) with
hip laxity is not yet proven (82). Hip laxity can be confirmed
with displacement of the hip with minimal amount of trac-
tion force (6,7,33,36,40,64,82-85) or if there is no hip reduc-
tion after release of negative intra-articular pressure and
traction prior to the start of hip arthroscopy (82,83). Labrum
separation, chondral damage, and ligamentum teres tears or
hypertrophy can be seen intraoperatively (6,85), with typical
inside-out chondral wear of the acetabulum and central fem-
oral head wear (33,85). In patients with FAl who have labral
hypertrophy, the hypertrophy is a significant clinical indicator
of subtle hip dysplasia and hip microinstability; hence there
can be an overlap of FAl and dysplasia characteristics (86).

One study (87) proposed the “Divot” sign as a useful
arthroscopic sign of hip microinstability. Of 690 cases of pri-
mary hip arthroscopy, 14 hips had a “Divot” sign, and all had
risk factors for hip microinstability.

Miscellaneous. To complete the physical examination,
before any further investigations are made, an intra-articular
hip injection of local anaesthetics can help to confirm a diag-
nosis of intra-articular pathology (8,44). However, no differ-
entiation can be made between hip microinstability and FAI.
In both conditions synovial inflammation has been found (88).
Despite this, synovitis scores were lower in the hip microin-
stability group compared with the FAI group, which also had
cartilage damage (88). The presence of synovial inflamma-
tion in both groups supports an inflammatory component in
the pathogenesis of non-arthritic hip pathology (88).

In patients with femoral head chondromalacia undergo-
ing hip arthroscopy for FAl and/or instability, central head
chondromalacia was associated with 84% sensitivity, 82%
specificity, 81% positive predictive value, and 84% negative
predictive value for a diagnosis of microinstability (89). Hip
microinstability was defined as patients with symptoms of
intra-articular hip pain with concomitant intraoperative lax-
ity of the symptomatic joint.

As hip microinstability leads to an excessive translation of
the femur in the acetabulum, changes in the dynamic loading
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of the hip can be observed (41). The magnitude of accelera-
tion during gate cycle shows that the axial, anteroposterior,
and mediolateral accelerations differ significantly in people
with hip instability compared with healthy asymptomatic
controls (41). The axial and mediolateral acceleration values
were higher, and the anteroposterior acceleration was lower
in the microinstability group compared with the FAI group.

Prevalence

Eleven articles presented or enabled calculation of the
prevalence of microinstability with or without signs of hip
impingement (2,3,5,7,51,52,56,59,60,90,91) (Supplementary
Tab. A3). The prevalence of microinstability with FAl was in
the range of 21%-42%, in adults undergoing hip arthroscopy
or MRA of the hip. The prevalence of instability without
FAl was in the range 27% (in patients with unilateral hip or
groin pain) to 57% (in patients with suspicion of microinsta-
bility who underwent hip arthroscopy), except in a sample
with borderline acetabular dysplasia, where it was 62.9%.
Population size range was 39-953 hips investigated. All sub-
jects were people with hip pain or who had undergone hip
arthroscopy.

Aetiology
A total of 49 articles reported on contributing or risk fac-
tors for the development of hip microinstability. In general, it

is stated that hip microinstability is a multifactorial disorder. It
can be a cause for, or a consequence of, multiple pathological

TABLE 2 - Risk factors or contributing factors for hip microinstability
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conditions of the hip. These may be osseous, chondrolabral,
capsuloligamentous, musculotendinous, or neuromuscular
dysfunctions of the kinetic chain (23,25,29).

Aetiologies are classified into six categories: (i) significant
bony abnormalities, such as developmental dysplasia of the
hip (DDH), (ii) connective tissue disorders, (iii) post-traumatic,
(iv) microtraumatic, (v) iatrogenic, and (vi) idiopathic (6,8,28).
In the absence of significant bony abnormalities, the pathol-
ogy originates primarily in the supporting soft tissue (26).

FAl may induce instability in the following four ways (23):
(1) excessive acetabular anteversion, resulting in posterior
acetabular rim impingement and anterior hip instability;
(2) excessive acetabular retroversion, resulting in anterior
impingement and posterior instability; (3) excessive femoral
anteversion, resulting in posterior acetabular rim impinge-
ment and anterior hip instability; and (4) excessive femoral
retroversion, resulting in anterior impingement and posterior
instability. The combination of borderline dysplasia and FAI
with an increased femoral anteversion leads to worse insta-
bility in extension (92).

FAl may lead to instability and, vice versa, the excessive
femoral head translation relative to the acetabulum may con-
tribute to the FAI pathomechanism, with a potential mechan-
ical overloading of the hip structures, leading to pain (67,93),
central femoral head wear, and subluxation (89). In addition,
an increasingly frequent indication for revision arthroscopy
for FAl is capsular complication and subsequent hip instability
(61,94,95).

Table 2 gives an overview of all mentioned risk factors or
contributing factors for hip microinstability.

Risk factors or Details
contributing factors for

hip microinstability

Overuse

Microtrauma caused by repetitive axial loading (with external rotation or abduction) with motion to or beyond
the limits, such as in hockey, golf, football, ballet or gymnastics, leads to repeated injury or elongation of the
capsule and to labral tears (8,18-20,22,23,28,33,37,38,42,96).

This increases the forces on the other static stabilizers. Injury of the ilio-, pubo- and ischiofemoral ligament,
and the ligamentum teres may contribute to microinstability (8,20,29,37,38,42,44,97).

Disruption of the soft tissue affects the stability because of loss of coupling force (98).
Labral tears may induce loss of suction seal effect and worsen instability through subluxation (42,44,63).
In addition, the labrum has a nociceptive and a proprioceptive function. When injured, the altered sensory

information may affect joint stability (20).

The labrum is constantly stressed in the dancer’s hip and the hip capsule is frequently thinner (29). With a torn
labrum and a thin capsule, the hip may show instability (29,33).

(1,23,63,67,92,98,99).

FAI Cam or pincer morphology can also induce microinstability, by excessive acetabular anteversion (advanced
posterior bone contact and anterior instability), acetabular retroversion (advanced anterior bone contact and
posterior instability), excessive femoral anteversion (posterior cam effect and anterior instability), or excessive
femoral retroversion (anterior cam effect and posterior instability), and thus increase the risk of subluxation

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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TABLE 2 - (Continued)

Hip microinstability and femoroacetabular impingement

Risk factors or
contributing factors for
hip microinstability

Details

The osseous impingement at end of motion positions may lead to levering of the femoral head out of the
socket (8,30) and to posterior chondral and capsular-labral junction injury (“contrecoup” injury), and therefore,
to secondary subluxation or dislocation (1,6,17,19,28,30,99-101), especially in the athlete with FAI, where the
functional ROM required is often greater than the limited physiological motion allowed by the cam and/or rim
impingement lesions (23,99,101).

In end of range movements, a FAl occurs that leads to subluxation, even without pincer or cam morphology,
seen in ballet dancers (29,30,102). Women show greater subluxation than men during the “grand écart facial”
position, with increasing subluxation with larger alpha angles and smaller neck-shaft angles (30).

Increased flexion and internal rotation may lead to impingement between the cam and the anterior
acetabulum and levering of the femoral head posteriorly (23,99), with posterior acetabular rim fracture and
posterior capsulolabral tear, analogous to a posterior bony Bankart lesion of the shoulder (19,101).

In addition, the repetitive abutment of the femur head-neck junction against the acetabulum may lead
to trauma of the anterior labrum and stretch of the capsule and capsular ligaments (6). This increases the
movement of the femoral head and may result in subluxation (38,103).

Furthermore, there is risk of a primary anteroinferior impingement through abutment of the prominence

of the medial femoral metaphysis and/or anteroinferior border of the acetabulum in extension and internal
rotation (104). A posterior extra-articular ischiofemoral impingement can cause secondary anterior instability
of the femur in extension (104). These patients show anteroinferior abrasion of the cartilage with rupture
and degeneration of the labrum, similar to a posteroinferior contrecoup lesion that can be seen with anterior
pincer impingement (104).

In extreme end of range motions, for example, in ballet dancers, an insufficient femoral version leads to a
posterior impingement of the femoral neck on the acetabulum that results in anterior subluxation (29).

FAI causes migration of the femoral head, thus the relation of the head and the acetabulum alters. This
increases shear forces and leads to microinstability (105).

Hip arthroscopy

Hip arthroscopy may lead to microinstability (20). Excessive resection of the acetabular bone while managing
pincer morphology may induce subluxation or migration of the femoral head out of the acetabulum (23,28,97).
Also, overcorrection of cam morphologies can lead to instability (23,28,98,106,107).

Overzealous capsulotomy without repair after arthroscopy for FAl or capsulectomy can result in iatrogenic
instability (6,8,20,22,23,28,61,94,95,98,100,108-111).

Excessive labrum or ligamentum teres resection or psoas tenotomy may also be an iatrogenic cause (1,23,28).

In general, previous arthroscopy may lead to increased distractibility of the hip joint compared with the native
hip (84).

PAO

Acetabular retroversion and high to normal femoral version treated with anteverting PAO can lead to anterior
instability (92).

Special osseous
morphologies

Lack of acetabular coverage/dysplasia or borderline dysplasia may lead to atraumatic instability (1,6,8,19,28,29,
33,38,42,44,63,112).

An increased femoral anteversion and a coxa valga will contribute to further instability, even more in case of a
borderline hip, while a decreased femoral version would contribute to increasing impingement (1,33,113).

Extra-articular bone impingement, especially between the greater trochanter and pelvis (1). A coxa vara
demonstrates ischiofemoral/greater trochanter impingement, particularly with abduction/side splits in ballet
dancers, with subluxation of the femoral head (29).

Ligamentous laxity,
soft-tissue disorders,
capsular laxity/thin
capsule

Soft-tissue disorders (e.g. Ehlers-Danlos syndrome), ligamentous and capsular laxity, or a thin capsule may
result in atraumatic instability (1,8,19,23,26,28,29,33,38,42,44,114).

Abnormal joint forces are the result of capsular laxity that may lead to labral injuries and femoral neck
impingement at high flexion “secondary impingement” (18).
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TABLE 2 - (Continued)
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Risk factors or Details
contributing factors for

hip microinstability

Legg-Calvé-Perthes

disease instability (38).

Legg-Calvé-Perthes disease leads to significant impingement that develops secondary dysplasia and thus

Increased translational
motion in the hip joint

Instability leads to an increased movement of the femoral head in the hip joint potentially causing cartilage
wear, degenerative changes, and capsular stress. It also places the labrum at risk of shear injury and
microtrauma, further contributing to pathological articular changes (45,97).

Deep hip muscle
weakness

Weakness of deep hip muscles results in instability and overactivation of secondary movers. This may result
in an anterior gliding of the femoral head and exaggerate anterior joint loading (44,93). FAl morphologies may
enhance this loading and result in labrum alterations (93).

Ligamentum teres tears

sporting activities (18,117,118).

There is a possible interrelationship between FAI, labral tears, and ligamentum teres pathology (115,116).
Trauma, overuse at end of range motion, FAI, and other osseous risk factors for instability, such as borderline
dysplasia, may result in ligamentum teres injury (112,115).

Ligamentum teres tears contribute to microinstability and damage of the labrum and the cartilage with

People with complete tears are more likely to exhibit capsular laxity (115).

In patients with chondrolabral dysfunctions associated with FAI, approximately 90% had a partially or
completely torn ligamentum teres and they were 3.6 times more likely to have capsular laxity (116). Thus, torn
ligamentum teres may lead to microinstability (116).

Of 20 subjects with complete ligamentum teres ruptures all had labral pathology and evidence of FAI, with 19
cam and 1 pincer. Of these, five out of nine subjects contacted for follow-up noted instability (117).

FAI, femoroacetabular impingement; PAO = periacetabular osteotomy; ROM, range of motion.

Treatment

There is consensus that the first-line treatment for hip
microinstability is conservative management based on modi-
fiable factors. Strengthening, sensorimotor training, activity
modification, and education are proposed. In addition, non-
steroidal anti-inflammatory drugs (NSAIDs) or corticosteroid
injections can be used. There is a lack of RCTs evaluating the
effectiveness of different treatment modalities in patients
with hip microinstability. Surgical management is indicated
if conservative treatment of 3-6 months fails and symptoms
last for at least 6 months (6,8,25,28,33,43,119,120). Surgical
procedures are performed either by arthroscopy or open
surgery. They target redirectional osteotomies, capsular and
labral management, and address intra-articular bony pathol-
ogy with acetabuloplasty for pincer and femoral osteoplasty
for cam morphology. It is essential to determine why the hip
is unstable before considering surgery of the capsule, bones,
or soft tissue. Additionally, intraoperative hip testing and
re-testing can help uncover additional causes of impinge-
ment or instability once the primary causes are addressed.
Table 3 gives an overview of treatment options for hip
microinstability.

A retrospective case series study showed that two-thirds
of patients with microinstability were able to avoid surgery
and had improved clinical outcome scores after hip and core
strengthening exercises two times a week for 6 weeks plus
home exercises (121).

Different non-RCT intervention studies showed clini-
cal improvement after surgical intervention. In a pre-post

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

cohort study of 25 patients without dysplasia undergo-
ing periacetabular osteotomy (PAO) because of hip pain
and/or instability after failure of arthroscopy (128), 18
patients (72%) reached the minimal clinically important
improvement in the modified Harris hip score (mHHS)
and in the iHOT-33 at 6 months follow-up. Favourable and
significant pre-post improvements were also shown for
patient-reported outcomes (mHHS, visual analogue scale
[VAS] for pain, Hip Outcome Score — Sport-Specific Score,
Non-Arthritic Hip Score) in 65 high-level athletes after pri-
mary arthroscopy in the setting of borderline dysplasia and
hip microinstability (131). In addition, high rates of return
to sports were achieved (80.7%). In 140 patients undergo-
ing hip arthroscopy for FAIS with a standard post-operative
rehabilitation protocol, 19 patients had hip instability (FEAR
index 22°), whereas 121 patients did not (FEAR index <2°).
Both groups had similar improvement in 2-year outcomes
(132). Another 32 females with atraumatic microinsta-
bility, with anterior labral and cartilage pathology, were
treated with arthroscopy and capsular plication without
any bony resections (133). There was significant clinical
pre-post improvement in pain and function. However, in
a retrospective case series study of 27 hips with micro-
instability treated with combined arthroscopy and open
capsular plication in the absence of acetabular dyspla-
sia or severe femoral anteversion, 45% had reoperation
(arthroscopy, femoral osteotomy, or PAQO) and persistent
symptoms (129).

Poor surgical prognostic factors for patients with dysplas-
tic hip microinstability are a broken Shenton’s line, a femoral
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Hip microinstability and femoroacetabular impingement

TABLE 3 - Treatment options for hip microinstability

Treatment options

In detail

References

Conservative management

Strengthening

Iliopsoas, hip abductors, adductors, external rotators, gluteus
maximus, core muscles, low back, iliocapsularis, rectus
femoris, TFL, hamstrings

(1,6,8,20,23,29,33,43-45,93,121)

Stretching

Iliotibial band, hamstrings, rectus femoris, abdominal muscles

(1,23)

Sensorimotor training

Neuromuscular rehabilitation to address functional deficits

(28,29,93)

Activity modification

Education, relative rest, activity modification (avoidance of
provocative manoeuvres), adaptive sport activities

(1,6,8,20,25,28,29,33,38,43,44)

Medication/injection

Non-steroidal anti-inflammatory drugs, oral non-opioids,
corticosteroid injections in conjunction with local anaesthetic

(1,6,8,18,20,23,25,28,29,37,38,43,44)

Physical therapy

Multimodal rehabilitation exercises

(18,23,25,28,37,38,120,122)

Surgical management

Capsular management

Capsular closure after arthroscopy, repair, suture, reduction
of capsular volume by plication or capsulorrhaphy, as well as
capsular management in the setting of revision arthroscopy

(1,6,8,18,20,23,25,29,33,37,38,42-46,
61,96,97,120,123-126)

Iliofemoral ligament Ligament repair, length restoration

(42,97,123)

Ligamentum teres Reconstruction

(1,23,29,75,120)

Labrum
(to recreate suction seal effect)

Labral repair, refixation, reconstruction, debridement, graft

(1,6,8,20,25,33,37,38,44,127)

Osteotomy, osteoplasty

morphologies

Periacetabular osteotomy, femoral osteotomy,
acetabuloplasty, femoral osteoplasty, address FAI

(1,6,8,20,23,25,28,29,33,37,43,75,92,128-130)

FAI = femoroacetabular impingement; TFL = tensor fasciae latae.

neck-shaft angle >140°, a lateral CEA <19°, and a body mass
index (BMI) >23 kg/m? (28).

Two case series studies showed substantial improvement
in function for patients after revision surgery with capsular
repair, who had iatrogenic hip microinstability after a first
arthroscopy (134,135).

Cam and pincer morphology, as well as hip dysplasia may
lead to labrum and adjacent acetabular cartilage damage
(136,137). In a cohort of 75 patients, 55% failed conservative
treatment and needed surgical procedure (118). The best
predictor for failure of conservative treatment was a tear of
the ligamentum teres (118). The authors claimed that people
with a torn ligamentum teres develop subtle hip instability.

Special case borderline dysplasia and FAI. Borderline dys-
plasia might lead either to instability or to impingement of
the hip (113). Decision-making for the optimal surgical treat-
ment in case of borderline dysplasia is extremely difficult
(130), especially if there is excessive femoral anteversion
(138). No clinical standards exist to decide if there is signifi-
cant structural instability, or FAl and microinstability, or no
instability (130). Instability related to acetabular dysplasia
or retroversion would be treated with PAO, while FAI (with
or without instability) could be treated with arthroscopy, via
capsulotomy during PAO, or with an open surgical hip dislo-
cation (130). Arthroscopy could potentially replace PAO for
soft-tissue related instability and FAIl in patients with bor-
derline dysplasia (139). Modern PAO, however, is done with
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additional arthroscopy, such as acetabular resection or femo-
ral head-neck offset decompression, to address bony mor-
phologies leading to FAI (113,130).

Discussion

This scoping review included 123 studies and collected
evidence on five main topics: definition, diagnosis, aetiology,
prevalence, and treatment of hip microinstability. There are
numerous types of evidence reporting on the concept of hip
microinstability and its context with FAIL. The main findings of
this review are described below.

Different definitions for hip microinstability exist. A stan-
dardized terminology should be established (80). Supraphy-
siological motion or excessive motion of the femoral head
is mentioned, but the term “hip microinstability” should be
used only when the centre of rotation of the femoral head
is not stable in the acetabulum, that is, when there is exces-
sive femoral head movement within the acetabulum (1,18).
However, there is no objective quantification and cut-off for
excessive movement. A classification system should be estab-
lished to facilitate future clinical studies (32,80).

Diagnosis is a puzzle of history, clinical examination,
radiographic and intraoperative signs. An international
expert panel published a consensus study for the diagnosis of
microinstability (36). They propose a diagnostic tool in a tab-
ular format with 34 criteria deemed to have diagnostic value.
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Another international expert consensus conference showed
strong agreement on eight operating room criteria to confirm
hip microinstability (85). The experts propose using this list
as a basis for further research to build a scoring or weight-
ing system for the diagnosis of hip instability. Data relating
to the items should be recorded prospectively, so that the
relative importance of the items to symptoms and treatment
response could be stratified.

Hip microinstability and FAl may be associated, they can
occur in combination, and they may aggravate each other (1).
Cam and pincer seem to predispose the hip joint to instability
by a multifactorial mechanism, consisting of abnormal osse-
ous morphologies, weakened static stabilizers, and dynamic
factors (140).

The static and dynamic stabilizers of the hip joint are well
described, for example, the role of the capsule or the deep
hip muscles. However, there is no data regarding dynamic
or static hip instability and its contributors. There are some
mechanical factors that may lead to a dynamic instability,
such as cam and pincer morphology or femoral retroversion
(141). Other mechanical factors, such as hip dysplasia and
femoral anteversion, may lead to static instability (141). This
topic requires further exploration.

Symptomatic hip microinstability with additional FAl
morphologies is present in 21%-42% of adults undergo-
ing hip arthroscopy or MRA of the hip. The main symptom
in both conditions is pain. Both conditions require symp-
toms to be diagnosed, but not all patients with radiographic
signs of instability or FAI morphologies are symptomatic
(91,142,143). Therefore, it should be investigated why some
people develop symptoms and others do not.

Researchers suggest the same conservative treatment
strategies for hip microinstability and FAI patients. They
conducted several RCTs to show the effectiveness of con-
servative versus surgical treatment in FAI (10-13). However,
they do not explain the treatment propositions in detail, and
the frequencies of treatment vary greatly. Consequently,
researchers lack a clear description of an appropriate
non-operative treatment for hip microinstability and FAL.
Casartelli et al (93) proposed active physical therapy aimed
at improving hip neuromuscular function. If the passive
stability mechanisms are inadequate, the muscular system
needs to augment stability (144). To enhance joint stabil-
ity, deep hip stabilizing muscles should be retrained, follow-
ing the same rationale as strengthening the local muscles
before the more superficial ones at the spine and shoulder
(144). There is evidence that the local stabilizing muscles
can improve function, reduce pain, and restore normal
feedforward response in other joints, such as the knee, the
lumbar and the cervical spine (145-147). The dynamic sta-
bility of the hip joint needs to be improved and the ante-
rior gliding of the femoral head minimized in people with
hip microinstability. Hence, hip flexor and abductor muscles
and the deep hip external rotators need to be strengthened
(144). Feedforward mechanisms are needed for normal pos-
tural activity, and they can be trained by repeated voluntary
activation of a muscle (146). Attention and motor imagery
are important for improved motor performance and greater
transfer to task performance (146).
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The surgical treatment of hip microinstability differs con-
siderably between pure instability and pure FAI. Often there
is a combination of both problems, especially in the case of
BDH. Intra-articular pathologies, such as ligamentum teres
tears, pincer or cam morphologies, should be addressed,
because, if not treated, they may further create hip instability
(75). If the instability part is overseen and surgical interven-
tion is only made to correct the bony impingement, the risk
of increasing the instability is high. To differentiate whether
a BDH has instability or impingement characteristics they
propose using the FEAR index. However, there is no absolute
consensus for the cut-off value of the FEAR index (73). Hence,
an in-depth analysis of the situation before choosing the sur-
gical intervention is crucial. There is large consensus that the
capsule should be repaired after arthroscopic surgery for FAI,
to avoid iatrogenic microinstability.

Limitations and strengths

The difficulty of clear diagnostic criteria and definition of
hip microinstability may have led to under- or over-inclusion
of papers in this review. The scientific rigour of the included
studies was not investigated, therefore there is no grading of
evidence. Overall, there is a lack of high-quality RCTs for the
management of patients with hip microinstability.

A sensitive search was performed, resulting in a large
number of papers being included in this study. This allowed
a comprehensive overview of the topic and resulted in sensi-
bilization of the association between hip microinstability and
FAI.

Conclusions and implications for research and practice

Microinstability of the hip lacks consistent objective
evaluative criteria. A standardized terminology should be
established. Furthermore, consensus is necessary regard-
ing physical examination, diagnostic criteria, and a classifi-
cation system of hip microinstability. Only with consistent,
quantitative, and valid diagnostic criteria can clinicians and
researchers start to examine target populations and build
high-quality research projects with clear research questions.
Hip microinstability and FAl may be associated; they can
occur in combination and may aggravate each other. There is
a lack of evidence regarding the feasibility and effectiveness
of effective training in reducing symptoms in people with hip
microinstability with or without FAI. We need RCTs in this
population with targeted training to assess the effectiveness
of the interventions under evaluation. Furthermore, we need
larger studies on sports performance and long-term out-
comes for athletes. Further research is necessary to enable
clinicians to confidently manage hip microinstability, also in
the context of FAI.
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ABSTRACT

Background: Recovery of overhead mobility after shoulder surgery is time-consuming and important for patient satisfac-
tion. Overhead stretching and mobilization of the scapulothoracic and glenohumeral (GH) joints are common treatment
interventions. The isolated GH range of motion (ROM) of flexion, abduction, and external rotation required to move
above 120° of global shoulder flexion in the clinical setting remains unclear. This study clarified the GH ROM needed for
overhead mobility.

Methods: The timely development of shoulder ROM in patients after shoulder surgery was analyzed. Passive global shoulder
flexion, GH flexion, abduction, and external rotation ROM were measured using goniometry and visually at 2-week intervals
starting 6-week postsurgery until the end of treatment. Receiver operating characteristic curves were used to identify the GH
ROM cutoff values allowing overhead mobility.

Results: A total of 21 patients (mean age 49 years; 76% men) after rotator cuff repair (71%), Latarjet shoulder stabilization
(19%), and arthroscopic biceps tenotomy (10%) were included. The ROM cutoff value that accurately allowed overhead mobility
was 83° for GH flexion and abduction with the area under the curve (AUC) ranging from 0.90 to 0.93 (p < 0.001). The cutoff value
for GH external rotation was 53% of the amount of movement on the opposite side (AUC 0.87, p < 0.001).

Conclusions: Global shoulder flexion above 120° needs almost full GH flexion and abduction to be executable. External rotation
ROM seems less important as long as it reaches over 53% of the opposite side.

Keywords: Glenohumeral, Postoperative, Range of motion, Rehabilitation, Shoulder, Stiffness

What'’s already known about this topic? What does the study add?

e Overhead shoulder mobility after shoulder surgery is an impor- e An observation of ROM development in patients after shoulder
tant treatment goal, but it requires time and a global shoul- surgery provides the GH ROM cutoff values for global shoulder
der flexion angle of over 120°. The exact relationship between flexion above 120°. GH ROM measurements can be used to pre-
global shoulder flexion and GH ROM remains unclear. dict overhead shoulder mobility.

Background requires global shoulder flexion angles over 120° (1,2). After

shoulder surgery, mobility can be restricted due to differ-
ent underlying mechanisms (3). Restoring arm elevation
is an important goal for all shoulder treatments and plays
an important role in subsequent patient satisfaction (4).
Common treatments include mobilizing and stretching the
shoulder into passive end range elevation (5,6). However,
these treatment approaches often cause severe pain (7,8).
Therefore, understanding shoulder biomechanics and the
relationship between its components is necessary to treat

Arm elevation is a crucial function of the shoulder girdle.
Restricted shoulder elevation impairs many daily and athletic
activities, such as reaching overhead. Overhead movement
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approximately 160° (1). It is a combined motion of the scapu-
lothoracic and glenohumeral (GH) joints. The normal function
of the shoulder complex is a coordinated motion sequence of
all joint elements. Impairment in one joint directly affects the
whole kinematic chain (10,11). Loss of GH range of motion
(ROM) alters the entire kinematics of motion. The scapular
upward rotation occurs earlier during arm elevation as a com-
pensatory strategy for limited GH ROM (11,12). The scapula
pulls the clavicle into an early final retraction position close
to the neck muscles. Once the final position of the scapula
and clavicle is achieved, only the thoracic spine can move to
gain more elevation motion (13). The abnormal movement
pattern of the scapula and clavicle often continues for a lon-
ger time, even after GH mobility has restored considerably
(7,11).

Improving arm elevation by optimizing the scapulo-
thoracic substitution is important in managing restricted
shoulder ROM (12,13). However, excessive compensatory
movements could cause secondary problems in other joints
(14). Mobilizing and stretching the shoulder into further
global flexion results in greater rotation of the scapula at the
acromioclavicular joint. This may induce compression of the
soft tissues between the coracoid process and the clavicle,
which can again lead to pain (7). Further, subacromial struc-
tures can be irritated when the arm is pushed into elevation
(8). In other words, GH loss of motion can result in mechani-
cally related shoulder pain.

Thus, sufficient GH ROM is mandatory for overhead
mobility as it decreases the requirement for the scapulo-
thoracic substitution and allows the scapula and clavicle to
move around the thorax (7). An impairment-based rehabilita-
tion approach should therefore focus on improving GH ROM
(15). In particular, increasing external rotation (ER) ROM
has been recommended to improve global shoulder flexion
(8,14,16,17).

From a biomechanical perspective, the amount of GH ER
in full global shoulder flexion is controversially discussed in
the literature (18-23). However, with regard to postopera-
tive patient satisfaction, ER, if not massively impaired, has no
major influence on overall patient satisfaction (24).

The amount of GH flexion, abduction, and ER mobility
required to perform an overhead arm movement in patients
with restricted shoulder ROM remains unclear. However,
knowledge of the relationship of GH mobility and global
shoulder flexion is important to guide the rehabilitation
process.

Therefore, this study aimed to investigate the passive GH
cutoff value for overhead mobility (global shoulder flexion
above 120°). Based on preliminary data, we hypothesized
that nearly full GH flexion and abduction is required for over-
head mobility, whereas GH ER is negligible.

Methods

Study design and setting

A retrospective observational study was conducted in a
group of patients after a variety of shoulder surgery. Data
of patients who underwent postoperative physical therapy

Defining the GH ROM for overhead shoulder mobility

at the Balgrist University Hospital outpatient Physiotherapy
Department, Zurich, Switzerland, were collected and ana-
lyzed. All patients provided written informed consent for the
anonymized use of their medical data for scientific purposes
before data collection. The retrospective data analysis was
approved by the ethics committee of the Canton of Zurich
(BASEC 2016 01120).

The following data from the patient reports were used
for analysis: (a) ROM measurements of the unaffected and
operated sides recorded 6 weeks after the surgery; (b) fol-
low-up ROM measurements of the operated side at intervals
of approximately 2 weeks. Demographic and baseline char-
acteristics of the patients were recorded at the start of the
treatment.

Participants

A total of 34 patients referred for treatment after
arthroscopic rotator cuff repair, open shoulder stabilization
with Latarjet procedure, arthroscopic biceps tenotomy and
of a minimum age of 18 years were initially selected; 21
patients met the inclusion criteria and were included in the
data analysis. The sample size for this study was determined
a priori, based on similar studies in the literature, which typi-
cally included 20 to 30 subjects, ensuring sufficient statistical
power (15,17,25).

Exclusion criteria were as follows: an unhealthy shoulder
on the opposite side, prior shoulder fracture, scoliosis, and
documented symptoms of complex regional pain syndrome.
For the analysis, only the patients treated by physiotherapists
who had experience in treating shoulder conditions for more
than 10 years and who had seen more than five patients dur-
ing the recruiting period were included.

All patients were treated once or twice a week with indi-
vidual sessions and hydrotherapy in groups, each session
lasting 30 minutes. The interventions were (a) instruction
and progression of home exercises to increase shoulder ROM
and rotator cuff and scapular muscle strength; (b) cognitive
behavioral strategies, including goal setting, education, and
positive reinforcement; (c) passive GH and scapulothoracic
joint mobilization in supine or side position without pain
provocation; (d) active joint movement in water of 34°C and
swimming as soon as allowed; and (e) soft tissue massage.
Treatment procedures after shoulder surgery were based on
the patient’s condition and followed the standardized guide-
lines of the surgeon.

ROM measurement

The ROM measurement procedure used in the Phys-
iotherapy Department is a combination of the method origi-
nally described by Winkel et al (26) and Cyriax (27), and, to
some extent, our own clinical experience. The method was
evaluated for its reproducibility. Reliability was excellent
across all movement directions (intraclass correlation coef-
ficient [ICC], 0.91-0.99). The standard error of measurement
ranged from 2° to 5°, and the smallest detectable change
ranged from 5° to 14° (unpublished data). All physiothera-
pists of the institution participated in a training session to
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standardize their shoulder ROM measurements for quality
reasons. The shoulder ROM measurements and notations
were part of the daily routine and were performed before
the regular physiotherapy session.

For shoulder ROM measurements, all movements were
performed passively until the end range position. Passive
end range position was determined by the tactile perception
of a clear resistance to further motion against the stabiliz-
ing hand (28). All passive movements were measured either
with a standard 205 x 45-mm, double-armed 360° goniom-
eter constructed of clear plastic or by visual estimation. All
measurements were conducted with an accuracy of 5°, as
this corresponds to the clinical standard.

Global shoulder flexion

For global shoulder flexion, the patients stood with their
eyes fixed forward. The examiner moved the patient’s arm
with one hand in the sagittal plane with the elbow in full
extension and the thumb pointing up to the maximal end
range position. The other hand rested on the scapula and
thorax to secure upright posture. The patient was then
asked to hold the elevated arm in position with his other
hand while the examiner measured the angle using a goni-
ometer. Anatomical landmarks and measurement device
positioning followed the recommendations of Norkin and
White (28). The stationary arm of the goniometer was
placed parallel to the midline of the thorax, and the moving
arm was aligned with the shaft of the humerus and lateral
epicondyle (Fig. 1A).

Arch Physioter 2024; 14: 49

GH motion

For GH motion measurement, the patients were sitting
upright on a chair with their feet on the floor. GH flexion
was performed in the sagittal plane. The arm was passively
moved with one hand, while the other hand immobilized the
lower angle of the scapula with the thumb. The angle was
measured visually when the scapula began to rotate. The
landmarks used for global shoulder flexion were also used
here (Fig. 1B).

GH abduction was performed in the plane of the scapula
approximately 30° anterior to the frontal plane. One hand
was placed on the acromion for stabilization and the other
hand moved the arm until the scapula began to move. The
landmarks for visual estimation were the sagittal plane and
the shaft of the humerus (Fig. 1C).

GH ER was taken by passively placing the patient’s arm
at 0° of GH abduction with the elbow flexed at 90° with one
hand. The medial border of the scapula was stabilized with
the fingers of the other hand while the arm was moved in ER.
The angle was measured visually from the sagittal plane and
the forearm using the olecranon process and ulnar styloid for
reference (Fig. 1D).

Statistical analysis

To describe the sample, data are expressed using descrip-
tive statistics. Mean ROM of the healthy side at the start of
evaluation was used as a reference for the percentage calcu-
lation. Mean ROM value of the operated arm at baseline and

FIGURE 1 - Joint measure-
ment: (a) passive global shoul-
der flexion measured with
goniometer; (b) passive gle-
nohumeral (GH) flexion; (c)
passive GH abduction; and (d)
passive external rotation. All
GH movements were measu-
red visually.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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at the end of evaluation were computed. Data are presented
separately for the dominant and nondominant sides.

Overhead movement was defined as a global shoulder
flexion above 120° and was coded as a dichotomous variable
(positive/negative results). To evaluate which GH ROM can be
used as a predictor of overhead movement, a receiver oper-
ating characteristic (ROC) curve was computed. ROC curves
were constructed by plotting sensitivity versus 1-specificity
for the absolute data and the percentage data of the oppo-
site side as independent variables. The area under the curve
(AUC) was calculated to quantify the accuracy of the predictor.
The AUCs can range from 0.50 (no accuracy in distinguishing
overheads from nonoverheads) and 1.00 (perfect accuracy).
An AUC of 0.75 has been proposed to be clinically useful (29).
Significance level was set at p < 0.05. The optimal threshold
value for each GH movement was determined by selecting
the cutoff value closest to 80% specificity. Sensitivity at fixed
point of specificity is suitable for determining the validity of
a predictor and for comparing two diagnostic tests (30). In
addition to the calculation, the measurements were graphi-
cally illustrated to exemplify the relationship between GH
ROM and overhead mobility.

All statistical analyses were performed under the super-
vision of an experienced biostatistician using Statistical
Package for the Social Sciences (SPSS) version 23.0 (IBM SPSS
Statistics Inc., Chicago, IL, USA).

Results

A total of 34 patients were screened for inclusion. Of
these, 21 patients with a total of 127 complete documenta-
tion measurements met the inclusion criteria and were ana-
lyzed. Reasons for exclusion were as follows: patients treated
by therapists with less than five patients during the analyzing
period (10), unhealthy shoulder on the opposite side (2), and
documented symptoms of complex regional pain syndrome
(1). Finally, patients of only two physiotherapists fulfilled
the selection criteria. Demographic characteristics of the
included patients are summarized in Table 1.

Descriptive data of the measured ROM value at the start
and end of evaluation are presented in Table 2. Dominant and
nondominant sides presented similar ROM values. Patients
exhibited a larger standard deviation (SD) in the ROM on
the healthy side for GH AR compared to GH flexion and GH
abduction. All cases showed some loss of motion at the start
of the evaluation and an improvement in ROM at the end of
the evaluation.

The results of the ROC curve analysis are shown in
Figure 2. From the 127 measurements, 70 were classified as
overhead and 57 as nonoverhead. The absolute and percent-
age data of all GH movements showed good performance
in distinguishing overhead mobility with AUCs ranging from
0.80 to 0.93, which were significant (p < 0.001).

The cutoff values of the shoulder ROM are presented in
Table 3. The cutoff values closest to 80% specificity, along
with their corresponding sensitivity and AUC with 95%
confidence interval (Cl), are presented separately based
on degrees and as a percentage relative to the ROM of the
opposite side. The 95% Cl of the AUCs exhibit a relatively
narrow range of 0.08 to 0.16, confirming the predictor’s test

Defining the GH ROM for overhead shoulder mobility

TABLE 1 - Patients’ characteristics (n = 21)

Characteristic Summary
Female/male 5/16
Mean age, years (SD) 49.1 (15.7)
Mean body height, cm (SD) 174.4 (8.3)
Mean body mass, kg (SD) 81.5(14.2)
Dominant hand: left/right 0/21
Side of surgery: left/right 10/11
Surgery (number)
Rotator cuff repair 15
Latarjet shoulder stabilization 4
Arthroscopic biceps tenotomy
Mean evaluation duration, days
Rotator cuff repair 92.0
Latarjet shoulder stabilization 69.0
Arthroscopic biceps tenotomy 93.5
Total measurement points 127
Rotator cuff repair 94
Latarjet shoulder stabilization 21
Arthroscopic biceps tenotomy 12

SD = standard deviation.

strength. GH ER exhibits lower sensitivity compared to GH
flexion and GH abduction. This is supported by their respec-
tive AUC values.

In addition to the calculation, the measurements were
graphically illustrated to exemplify the relationship between
GH ROM and the ability to move overhead (Fig. 3). The pat-
tern for GH flexion and GH abduction differs from that of GH
ER. The graph illustrates that some patients were able to
achieve overhead movement with less than 20° and 20% GH
ER, respectively.

Discussion

The goal of this observational study was to evaluate the
required GH ROM to achieve overhead mobility in patients
after shoulder surgery. Our results showed that overhead
mobility can be expected with a GH ROM of 83° for flexion
and abduction each and with 53% ER of the contralateral
side. In other words, consistent with our hypothesis, over-
head mobility needs nearly full ROM for GH flexion and
abduction, whereas ER ROM seems less important.

An understanding of normal shoulder ROM is crucial to
interpret the results of this investigation. Normative data
vary considerably in the literature as many factors can influ-
ence ROM. These factors include age, gender, sports activ-
ity, and the position of the subject during the examination.
Arm dominance is another factor that can influence shoulder
ROM (31-33). To minimize the abovementioned variability,
the healthy side of the participants was used as a reference.
In the present study the mean shoulder ROM for GH flexion
was 93° (SD * 4°), for GH abduction 93° (SD * 5°), and for GH
ER 43° (SD + 17°) on the dominant side (Tab. 2). Due to the
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TABLE 2 - Descriptive data of range of motion value at start and end of evaluation

Shoulder Global flexion GH flexion GH abduction GH exorotation
At start of evaluation
Healthy side dominant
Mean/% 154°/100% 93°/100% 93°/100% 43°/100%
(SD/range) (5/150-165) (4/85-100) (5/90-105) (17/5-60)
Healthy side nondominant
Mean/% 155°/100% 96°/100% 93°/100% 47°/100%
(SD/range) (7/140-165) (5/90-100) (5/85-100) (13/15-75)
Operated side dominant
Mean/%* 111°/72% 73°/78% 69°/74% 15°/35%
(SD/range) (23/70-145) (13/50-90) (12/50-90) (15/0-35)
Operated side nondominant
Mean/%* 109°/70% 65°/68% 62°/67% -1°/0%
(SD/range) (24/80-140) (18/35-90) (18/35-85) (7/-20-5)
At end of evaluation
Operated side dominant
Mean/%* 137°/89% 90°/97% 87°/94% 38°/88%
(SD/range) (17/110-135) (9/70-100) (7/70-95) (19/0-60)
Operated side nondominant
Mean/%* 143°/92% 90°/94% 87°/94% 28°/60%
(SD/range) (18/100-160) (8/70-100) (11/55-95) (18/0-50)

Operated on the dominant side, n = 11, nondominant side, n = 10; total, n = 21.
GH = glenohumeral; SD = standard deviation.
*Percent of range of motion of the healthy side.

FIGURE 2 - Receiver opera-

ting characteristic curves for
glenohumeral ROM. It was
constructed with the data
points of ROM absolute and
ROM percentage of the op-
posite side by plotting sensi-
tivity versus 1-specificity. The
greater the area under the
curves, the greater was the
ability of the predictor to di-
stinguish between overhead
mobility (>120° global flexion)
and nonoverhead mobility.
ABD = abduction; AUC = area
under the curve; ER = external
rotation; FLEX = flexion; GH =
glenohumeral; ROM = range of
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wide range of GH ER, the relationship between the affected
and healthy sides was used for interpretation.

To the best of our knowledge, this is the first study to
investigate the GH cutoff value for overhead shoulder mobil-
ity in patients recovering from a shoulder surgery. A com-
parative analysis of our data with other studies is difficult
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due to several methodological differences. Previous studies
of shoulder kinematics in patients with loss of motion have
predominantly described active rather than passive motion
(11,12,14,15,34). Both conditions are important to under-
stand the state of the joint, but passive ROM measurements
are more useful to obtain the maximal achievable motion.
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GH ROM absolute and overhead mobility FIGURE 3 - Relationship between
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TABLE 3 - Glenohumeral ROM cutoff values at 80% specificity that
allow overhead mobility

Predictor 80% specificity Sensitivity AUC 95% CI
cutoff value (%)

GH ROM absolute
FLEX 83° 87 0.93 0.89-0.97
ABD 83° 80 0.90 0.83-0.95
ER 28° 66 0.80 0.72-0.87

GH ROM percent
FLEX 87% 90 0.90 0.83-0.95
ABD 85% 87 0.85 0.77-0.93
ER 53% 74 0.87 0.81-0.93

The ROM cutoff values closest to 80% specificity are presented both as abso-
lute values in degrees and as a percentage relative to the opposite side. The
corresponding sensitivity at the identified cutoff point is displayed, providing
insight into the test’s ability to correctly identify true positives at this level of
specificity. Along with the AUC and 95% Cl, this provides a comprehensive
view of the diagnostic performance at the specified specificity level.

ABD = abduction; AUC = area under the curve; Cl = confidence interval; ER =
external rotation; FLEX = flexion; GH ROM = glenohumeral range of motion.

A

In addition, passive motion assessments allow clinicians to
estimate the amount of isolated GH motion (31). Another
factor that affects the results when GH mobility is studied
is the type of device used to measure shoulder ROM (35).
In clinical practices, shoulder ROM is usually measured with
goniometry or visually (36). The accuracy of visual estimation
and goniometry varies highly in the current literature (36).
However, Warth and Millett (33) have reported that experi-
enced clinicians can measure shoulder ROM with an accept-
able precision.

Thus, a direct comparison of our findings with those of
previous studies was not possible due to the aforementioned
reasons. Nevertheless, consistent with our data, Stenvers (7)
reported similar GH ROM values for global shoulder flexion.
The author used X-ray cinematography to study the develop-
ment of global shoulder flexion in subjects with frozen shoul-
der. Passive shoulder motion in supine position was used
for the investigation. The results showed that almost 90° of
GH flexion and abduction was necessary before the shoul-
der could move over a so-called 90° mechanism. This 90°

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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mechanism was used as an umbrella term for the abnormal
motion kinematics of the frozen shoulder and is comparable
with the nonoverhead mobility of the present investigation.
In a study by Baettig et al (37) patient satisfaction after rota-
tor cuff repair was analyzed. They found active abduction
ROM was the only shoulder movement that significantly
correlated with higher patient satisfaction in a multivari-
ate analysis. It is known that GH stiffness generates greater
impairments in global abduction movements as it does for
global flexion movements due to the reduced compensating
ability of the scapulothoracic joint in the abduction plane (7).
This supports the findings of the present study and indicates
that GH mobility plays a key role in shoulder function.

Interestingly, the results demonstrated that some
patients could move overhead with considerably restricted
GH ER, whereas only a few patients could move overhead
with less than 80° of GH flexion and abduction (Fig. 3). A
possible explanation was found in a basic study that inves-
tigated the effect of selective capsular shortening on pas-
sive GH ROM (38). The shortening of the superior part of
the capsule resulted in limited GH ER of the adducted arm,
whereas GH abduction was not restricted (38). According to
Crétual et al (39), GH ER mobility in adduction is least cor-
related with global shoulder mobility and should therefore
be done with the shoulder in abduction. Nevertheless, ER
with the arm at the side is commonly used to monitor the
development of mobility in patients with restricted shoul-
der ROM. It has the advantage of being assessed indepen-
dently of abduction ability, which is often restricted after
shoulder surgery (39).

Thus, a question arises about the amount of ER neces-
sary for full global shoulder flexion. However, this topic is
controversially discussed in the literature (18,20,21,23). In
this context, McClure et al (35) mentioned the importance of
scapular upward rotation in full arm elevation for a healthy
shoulder. They speculated that scapular upward rotation
reduces GH ER requirement. This may be an explanation why
some patients were able to move overhead with consider-
ably restricted ER values.

Several limitations should be considered when interpret-
ing the results of our study. First, the data were based on
clinical assessments with visual estimation and goniometry,
which are not the gold standards for research due to the lack
of desired accuracy. Second, when interpreting ROM in clini-
cal practice, the measurement of all ROM directions is impor-
tant. It provides the information which parts of the capsule
are responsible for the specific restrictions (3,38). The pres-
ent investigation did not evaluate GH internal rotation ROM.
The internal rotation in adduction with the hand behind back
maneuver is a motion of different joints that requires GH,
scapulothoracic, elbow, wrist, and finger movements (40).
It is therefore recommended to measure isolated GH inter-
nal rotation with the arm abducted. However, internal rota-
tion cannot be measured as recommended in patients with
restricted GH abduction. Finally, the present study group
consisted of 21 patients who had undergone different shoul-
der surgery. This nonhomogeneous group may have different
impairments. Nevertheless, the mobility of the GH joint is
significantly influenced by its biomechanical properties, such
as ROM and the surrounding musculoskeletal structures,
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rather than solely by surgical procedures. The relatively small
sample size of 21 patients is consistent with similar studies in
the field (15,17,25). Additionally, the AUCs demonstrated a
narrow range within the 95% confidence interval (Cl), indicat-
ing a high level of validity of the results despite the limited
sample size.

The main clinical implication of the findings of this study
is that the assessment of GH ROM is important for predict-
ing global shoulder flexion mobility. The results imply that
nearly normal GH flexion and abduction ROM is required
before the shoulder can move above 120° global shoulder
flexion. Therefore, a rehabilitation approach that focuses
on GH mobility improvement rather than on global shoul-
der flexion is recommended. The results of this investigation
showed a tendency toward greater importance of GH flexion
and abduction values than for GH ER, which needs to be con-
firmed by future research.

Conclusion

This study documents the cutoff values for GH flexion,
abduction, and ER ROM that can accurately predict overhead
mobility. Results showed that 83° of GH flexion and abduc-
tion was required before patients could move their arms
above 120° of global shoulder flexion. This means nearly full
GH ROM in flexion and abduction is required before overhead
mobility is achievable. Consequently, overhead stretches in
the presence of GH stiffness should be performed with cau-
tion. The cutoff value for GH ER in degrees was inaccurate for
interpretation due to the wide range of GH ER of the healthy
opposite shoulders. Therefore, it is suggested to use the per-
cent value. About 53% of the ROM of the opposite side for
GH ER was required for overhead mobility.
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ABSTRACT

Background: A new advanced practice model of care enables French physiotherapists to perform medical acts for low back pain
(LBP) patients as first-contact physiotherapists (FCPs).

Objective: The aim of this study is to determine the self-perceived competency of FCPs and to further explore factors underpin-
ning this feeling.

Methods: A mixed-methods explanatory sequential design was conducted. A survey was used to self-assess the perceived com-
petency of FCPs in performing medical tasks. Semi-structured interviews were then performed to explore determining factors
of perceived competency. Inductive thematic analysis was performed.

Results: Nine FCPs answered the survey and were interviewed (mean age 40.1, standard deviation [SD]: +10.0). FCPs felt very
competent with making medical diagnosis (3.44/4, SD: +0.53), analgesic prescription (3.11, SD: #0.78) and referring onward
to physiotherapy (3.78, SD: +0.55). They did not feel competent with nonsteroidal anti-inflammatory drug prescription (2.78,
SD: +0.67) and issuing sick leave certificate (2.67, SD: +1.0). The main identified influencing factors were previous FCPs’ expe-
rience, training, knowledge, collaboration with family physicians, high responsibility and risk management associated with
decision-making.

Conclusion: French FCPs appeared to have the necessary skills to directly manage LBP patients without medical referral. Future
training focusing on analgesic prescription and issuing sick leave certificate is however needed.

Keywords: Advanced practice physiotherapy roles, First-contact physiotherapists, Medical acts, Mixed methods, Perceived
competency, Training strategies

What is already known about this topic? What does the study add?

e First-contact physiotherapy is an effective and emerging model e French first-contact physiotherapists in this study reported feel-
of care where advanced practice physiotherapists working in ing competent to directly manage patients without medical
family health teams diagnose and manage patients, including referral. They, however, needed further training to feel com-
traditional medical acts such as autonomous prescriptions of pletely competent with medication prescription and issuing sick
medications. leave certificate.

Introduction

Received: February 23, 2024

Accepted: July 16, 2024 Musculoskeletal disorders (MSKDs) affect hundreds of
Published online: September 13, 2024 millions of people around the world and can lead to tem-
porary or lifelong disabilities and limitations in participation

Supplementary material: Interview guide - - ‘
(1-4). Among MSKD, low back pain (LBP) is the major cause of

Corresponding author: long-term pain and disability worldwide (3,5-7). The reported
Amélie Kechichian _ lifetime prevalence of LBP is about 40% based on a survey of
email: amelie.kechichian@univ-grenoble-alpes.fr 54 different countries (8). In France, LBP is the second most

2024 The Authors. This article is published by AboutScience and licensed under Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).

e Archives of Physiotherapy - ISSN 2057-0082 - www.archivesofphysiotherapy.com
w Commercial use is not permitted and is subject to Publisher’s permissions. Full information is available at www.aboutscience.eu


https://doi.org/10.33393/aop.2024.3056
http://www.archivesofphysiotherapy.com
https://creativecommons.org/licenses/by-nc/4.0/legalcode
https://orcid.org/0000-0002-1184-6568
https://orcid.org/0009-0007-1918-1576
https://orcid.org/0000-0002-0290-7031
https://orcid.org/0000-0001-5034-0802

Kechichian et al

common reason for consulting in family practice (9). While
90% of patients recover within 4-6 weeks following the first
pain onset, chronic LBP is the third leading cause of disability
and the first cause of occupational disability before the age
of 45 in France (9). The early identification and management
of patients at risk of poor prognoses represents a major chal-
lenge for the healthcare system.

Primary healthcare services in France are reaching a satu-
ration point, and patients are experiencing important delays
to access care (10). Considering the aging population and the
increasing shortage of physicians, family physicians’ burden
is expected to continue to increase in the coming decades
(3,11). To offer better access and to help reduce physicians’
workload, new collaborative care pathways entitled “coop-
eration protocols” are emerging in French multidisciplinary
primary healthcare centers. These models emphasize more
autonomous roles for nonmedical healthcare practitioners
using task shifting within family healthcare teams (12).

One of these models involves physiotherapists for the
management of acute LBP patients. Since the publication of
the official legislative text in 2020, the initial LBP consulta-
tions can be transferred from family physicians to physiother-
apists working within the same multidisciplinary healthcare
center (13). Eligible patients aged 20 to 55 years suffering
from acute LBP may consult the physiotherapist instead of
the family physician. This model expands the usual scope of
practice of French physiotherapists, allowing them to work as
first-contact practitioners in advanced practice roles (14,15).
As described in the United Kingdom, first-contact physio-
therapy (FCP) is an emerging advance physiotherapy practice
model of care where physiotherapists working in family health
teams diagnose and manage patients while that may include
traditional medical acts such as autonomous prescriptions
of medications (14-16). In the French model, the FCP’s role
is to diagnose LBP, issue medical sick leave certificates, pre-
scribe low-class analgesic medications (paracetamol or oral
anti-inflammatory drugs) and refer patients for additional
outpatient physiotherapy in another place if required. This
registered healthcare pathway is nonetheless still coordi-
nated by family physicians. The involved FCPs ensure that any
necessary information regarding the medical management
of patients is accurately conveyed to family physicians (13).
Such pathways do match the globally accepted definition
of advanced physiotherapy practice models and represents
a significant change, as patients in France are traditionally
referred by family physicians to the physiotherapist who are
not autonomous first-contact providers (17,18).

Our team previously conducted a study regarding phys-
iotherapists’ and family physicians’ acceptability of this new
model prior toitsimplementation (19). The results highlighted
a positive perception of physiotherapists’ competencies and
skills to adequately manage patients with LBP from the physi-
cian’s point of view. This study also reported that before the
implementation of the FCP model, physiotherapists did not
unanimously feel confident in their ability to perform medi-
cal tasks, especially regarding the prescription of oral nonste-
roidal anti-inflammatory drugs (NSAIDs) or issuing sick leave
certificates (19). Family physicians and physiotherapists who
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finally set up the new FCP model received a 10-hour inter-
professional training. The goal of this training was to enable
physiotherapists to acquire the competencies for manag-
ing patients with LBP as primary contact practitioners, to
acquire adequate competencies for red flag identification
and patients’ referral to physicians, to prescribe appropriate
medication and issue sick leave certificate, as well as suitable
referral for additional outpatient physiotherapy. Exploring
the acquisition of these advanced competencies by phys-
iotherapists working within the new FCP model both helps
ensure the quality and safety of this new model and enables
a better tailoring of the training provided to physiotherapists.

A successful FCP advanced practice role requires a com-
bination of competencies and skills that can be shaped by
perceived self-efficacy (20,21). The self-efficacy theory was
developed by Bandura and is defined as an individual’s belief
in his ability to succeed in a specific task or situation (20). It
has been identified as the strongest predictor of clinical per-
formance (22-24). Previous clinical performance experience
is one of the principal sources of influence for self-efficacy
(20). The French physiotherapists’ confidence in performing
medical tasks has been evaluated prior to the implementa-
tion of the new pathway and we assumed that the said con-
fidence could have changed with working overtime in this
new advanced model of care (19,20,25). Given the potential
of evolution of the French physiotherapists toward more
autonomous advanced practice roles, there is a need to doc-
ument their acquisition of advanced competencies and skills.
The aims of this study are therefore to determine the self-
perceived competency of FCPs in their advanced practice role
for LBP patients and to further explore factors that influence
such perceptions.

Methods
Design

We used a mixed-methods explanatory sequential design
to address the research aims. The explanatory sequential
design provided the opportunity to collect initially emerging
insights from cross-sectional quantitative data and help fur-
ther explain the results through semi-structured interviews
(26,27). This design enabled us to combine both quantitative
and exploratory qualitative data so as to provide a deeper
insight into how physiotherapists perceive their ability to
perform the aforementioned medical tasks (28,29).

Measures
Self-efficacy measure

There is no published instrument to measure healthcare
professionals’ perceived competency in performing shifted
or delegated medical tasks. We therefore designed a tool to
measure this construct. This tool took the form of a survey.
Its development was guided by Bandura’s theory on self-
efficacy scale construction guidelines and previous similar
studies evaluating self-efficacy and healthcare professionals’
perceived competencies using mixed-methods study designs
(30-32). We first identified the five medical tasks performed
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by physiotherapists in the new pathway that were not part
of their usual scope of practice: medical diagnosis, analgesic
prescription (acetaminophen), NSAID prescription, sick leave
certificate issuance and outpatient physiotherapy refer-
ral prescription. The identification of red and yellow flags,
respectively signs and symptoms of serious pathologies and
psychosocial risk factors for a poor prognosis, was also added
to the items. Although red and yellow flags are examined by
physiotherapists when receiving patients referred by family
physicians, a deeper consideration needs to be given to these
tasks in a primary contact role.

The tool was composed of seven items. Each item of the
survey assessed one task: medical diagnosis, analgesic pre-
scription (acetaminophen), NSAID prescription, sick leave
certificate issuance, outpatient physiotherapy referral pre-
scription, red flag identification, yellow flag identification.
The items consisted of a 4-point Likert-type rating scale, rang-
ing from 1 (not at all competent) to 4 (extremely competent)
to self-assess the perceived level of competency of physio-
therapists in performing the identified tasks.

Interview guide

Following a review of relevant literature, an initial semi-
structured interview guide was developed by one author
(E.V.) and completed by a second author (A.K.). Adaptations
were made based on the second author’s feedback. The
interview guide aimed to explore the determining factors of
FCPs’ perceived competency regarding each task identified in
the survey. The interview guide focused on FCPs’ experiences
and perceptions regarding the activities they carried out, fac-
tors that positively or negatively influenced their perceived
competency and potential evolutions for the new model of
care. Relevant literature and the Consolidated Criteria for
Reporting Qualitative Research (COREQ) were considered in
the designing of the guide and results’ reporting, to ensure
the findings’ credibility and transparency (33-35).

Participants

To be included, physiotherapists had to work in a mul-
tidisciplinary primary healthcare center in France that had
set up the FCP advanced model for acute LBP patients’ care,
having completed the required interprofessional training and
having taken care of at least one LBP patient within the FCP
pathway. The study was conducted between January and
March 2023, one year after the implementation of the model
in the primary healthcare centers.

Because of the barriers to the implementation of the
model we previously identified in an acceptability study, we
anticipated a low deployment of the FCP model in France and
thus a relatively small sample size for both qualitative and
guantitative steps (19). Efforts were made by the researchers
so that all potential participants who met the inclusion crite-
ria in France were contacted. All eligible and voluntary par-
ticipants were included in the study. All included participants
took part in both quantitative and qualitative components of
the study using an identical sample strategy for sequential
design (29).

Procedures

Participants were identified through the research team’s
network, by contacting the regional health agencies in each
region of France and through the French federations for mul-
tidisciplinary primary healthcare centers. Potential partici-
pants were contacted by email. The email detailed the aim
of the study and mentioned the voluntary participation of
physiotherapists. Voluntary participants were asked to com-
plete the informed consent through an electronic standard-
ized form before each interview. An email including a link
to complete the online survey was sent to the participants
using LimeSurvey, a web platform secured by data encryp-
tion protocol and hosted by the Grenoble-Alps University
server. Individual interviews were conducted virtually (Zoom)
by the same research assistant that made initial contact with
participants when the online survey was completed in the
same day the participant answered the questionnaire. The
research assistant used active listening techniques. She did
not conduct previous interviews but had a formal univer-
sity training in qualitative methodology of approximately
10 hours taught by the Physiotherapy Department of
Grenoble-Alpes University (34). To profile interviewees, par-
ticipants’ demographic characteristics were collected prior to
the interview.

Data analysis

The survey data were anonymized and transferred into
a Microsoft Excel spreadsheet. Descriptive analysis was per-
formed for all quantitative data.

Interviews were audio-recorded and transcribed verba-
tim immediately after the interview. Transcripts were anony-
mized. Based on the Braun and Clarke process, a thematic
analysis of the interviews was performed by the research
assistant who conducted the interviews (E.V.) and a physio-
therapist researcher (A.K.) (35). QCAmap software was used
for this analysis. Both researchers familiarized themselves
with the transcripts and independently set up an initial set of
codes for the first two interviews using an iterative approach.
Discrepancies between the two code sets were reviewed
and a final set of codes was defined. The final code set was
then applied by one researcher (E.V.) to the seven remain-
ing interviews. Final themes were identified following ongo-
ing critical discussion between researchers (E.V. and A.K.)
until a consensus was reached. Throughout the process, data
transferability was ensured by documenting the context of
the fieldwork so that another reader would be able to decide
whether the findings could be applied to another setting
(36). It was a major focus that the findings emerged from
the data and not from the researcher’s perception to ensure
their reliability (36).

Results

Participants’ description

Nine physiotherapists were included in the study for both
quantitative and qualitative data collection (mean age 40.1,
standard deviation [SD]: £10.0). One physiotherapist declined
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TABLE 1 - Characteristics of the participants (n =9)

Arch Physioter 2024; 14: 59

Physiotherapist Age Year of Experience in FCP model Experience with Number of

graduation multidisciplinary training duration  the FCP model LBP patients
healthcare (hours) (months) managed in the
center (years) FCP model

PT1 28 2016 3 6 8 1

PT2 57 1989 10 10 8 5

PT3 34 2010 7 5 10 8

PT4 41 2005 8 10 7 4

PT5 46 1998 2 10 10 3

PT6 36 2008 2 10 10 4

PT7 26 2020 1 10 11 5

PT8 45 2001 9 4 3 5

PT9 48 1998 6 10 2 1

FCP = first-contact physiotherapist; LBP = low back pain; PT = physioterapist.

to participate because she was not available for an interview
during the study period. Participants’ mean experience dura-
tion with the FCP pathway was 7.6 months (SD: £3.2). FCPs
had managed one to eight patients within the model of care
prior to this study (mean: 4.0, SD: +2.2). Characteristics of the
participants are presented in Table 1.

Self-perceived competency measure

FCPs felt very competent with making medical diagnosis
(3.44/4, SD: +0.53), analgesic prescription (3.11, SD: +0.78)
and referring onward to another physiotherapist for further
rehabilitation (3.78, SD: +0.55). They did not feel competent
with NSAID prescription (2.78, SD: £0.67) and sick leave cer-
tificate issuance (2.67, SD: +1.0). Results of the questionnaire
are presented in Table 2.

TABLE 2 - FCP self-perceived competency in performing tasks in the
new model of care (n=9)

How competent do you Min-Max Median
feel when performing the

following medical tasks?*

Mean (SD)

Red flag identification 3.33(0.71) 2.0-4.0 3.0
Yellow flag identification 3.22(0.67) 2.0-4.0 3.0
Making a medical diagnosis  3.44 (0.53) 3.0-4.0 3.0
Analgesic prescription 3.11(0.78) 2.0-4.0 3.0
NSAID prescription 2.78 (0.67) 2.0-4.0 3.0
Sick leave certificate issuance  2.67 (1.0) 1.0-4.0 3.0
Physiotherapy referral 3.78 (0.55) 3.0-4.0 4.0

FCP = first-contact physiotherapist; NSAID = nonsteroidal anti-inflammatory
drug; SD = standard deviation.

*1—not at all competent, 2—not very competent, 3—very competent, 4—
extremely competent.
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Qualitative interviews analysis

Nine semi-structured interviews were conducted to allow
a better understanding of FCPs’ perceived competency,
influencing factors and readiness to practice in the new FCP
model of care. Four main themes were identified: (1) expe-
riences, knowledge, and training are determining factors of
FCPs’ perceived competency; (2) collaboration with family
physicians seems to favor FCPs’ perceived competency; (3)
higher responsibility and risk management may be associ-
ated with lower perceived competency; and (4) formal train-
ing and modification of the FCP model could improve FCPs’
perceived competency.

Theme 1: Experience, knowledge and training are determin-
ing factors of FCPs’ perceived competency

Similarities with their usual scope of practice increase FCPs’
competency

Previous experience related to the usual scope of
practice of FCP was mainly reported as a major influenc-
ing factor of perceived competency for the participants.
When medical shifted tasks were quite close to the phys-
iotherapist’s everyday tasks, their feeling of competency
was reported as high as reported for diagnosis: “ I'm quite
confident, I'm not very worried about diagnostic errors, it’s
part of my everyday job” (PT4); “I actually feel even more
competent than a physician in the diagnosis of low back
pain” (PT3).

Regarding red and yellow flag identification, participants
also attributed their high perceived competency to their
clinical experience: “Given the experience | have with low
back pain patients, and within one hour of interviewing and
consulting, | feel there are many things I’'m capable of iden-
tifying” (PT3); “This flag system [...], we use that every day”
(PT8).

A



60 First-contact physiotherapists’ perceived competency: a mixed-methods study

Regarding physiotherapy referrals, participants stated
that “My experience and initial assessment allow me to know
easily whether or not it is relevant to prescribe further phys-
iotherapy sessions to patients” (PT3); “With the experience |
have, | know if the patient needs physiotherapy and a follow-
up consultation or not” (PT9).

When evaluating the ability to return to work of patients
with LBP, one participant reported being used to “assessing
biomechanical factors, psychological factors and deciding
whether or not they are compatible with work on a given
day” (PT4). Inexperience was mentioned as a factor for a
lower self-efficacy associated with NSAID prescription: “we
tend, as physiotherapists, to tell patients to take paracetamol
to ease the pain, whereas we rarely recommended NSAIDs to
our patients, [...] it’s something we never did before” (PT8).

FCPs’ lack of experience with the new model of care

Participants reported that the experience acquired with
the FCP pathway contributed to determine their confidence
in performing medical tasks. For most of the physiothera-
pists, the lack of exposure to clinical consultations in the FCP
model resulted in a low perceived competency regarding
tasks that differed highly from their scope of practice, even if
they did not consider the tasks to be complex or challenging
“I haven’t done it enough [NSAI drugs prescriptions] to feel
comfortable with it yet” (PT4); “Regarding drug prescription,
it’s just a lack of practice in my opinion” (PT5); “Clearly, my
experience is growing, ehm, to shift from rather competent
to fully competent, that’s it” (PT9).

Knowledge and training for medication prescription are
insufficient

Participants expressed concern with insufficient knowl-
edge and training regarding the analgesic use and oral NSAID
contraindications: “I am not trained with regards to the very
developed pharmacopoeia” (PT3); “I don’t know the exact
nature of the substances | prescribe” (PT9); “Well, there cer-
tainly are other more important contraindications to NSAIDs
[..] that I don’t know of” (PT4); “I am clearly not trained
enough regarding pharmacological interactions” (PT6). One
participant however expressed “Because it was taught during
the training, | feel rather competent” (PT7).

Theme 2: Collaboration with family physicians seems to
favor FCPs’ perceived competency

Interprofessional collaboration fosters FCPs’ perceived
competency

Collaboration with family physicians was explicitly identi-
fied by FCPs as a facilitator impacting positively their feeling
in FCP model of care: “I find it quite stressful if the physicians
aren’t next door” (PT6); “The discussion, the coordination
with physicians is very easy. | feel competent because | dare
to go ask for information if there is an issue” (PT6).

Some participants expressed the need to be further
supervised and to receive additional feedback from family
physicians: “I think it could comfort me on whether | made

the right choice or not, if the physician tells me | did right,
whether there is a sick leave or not” (PT9).

FCPs and family physicians cope with common challenges

Several participants felt reassured knowing that family
physicians encounter similar difficulties with decision-mak-
ing for sick leave certificates and medication prescription:
“There is a similar difficulty, that’s shared with the physi-
cians, because they go through the same thing”; “they says
themselves that they do this approximately, a bit roughly
and very much depending on the patients’ requests” (PT3);
“Physicians are no more competent than we are, in their
capacity to know whether or not they should prescribe one
or the other, and at which dosage” (PT3); “Even for physicians
it is not always clear and they hesitate” (PT5).

Theme 3: Higher responsibility and risk management may
be associated with lower perceived competency

Perceived competency is influenced by the level of risk and
responsibility

According to most participants, the perceived level of
competency with the new medical tasks was reported to be
associated with the perceived level of risk when perform-
ing the task: “I can never declare myself to be competent
because | think we are given an important, a huge responsi-
bility” (PT6); “There are other risks so I’'m always a little bit
afraid of making a mistake and missing something, of not ask-
ing the patients the right question” (PT7).

Low risk associated with inappropriate sick leave certifi-
cate issuance seemed to favor a higher level of confidence for
FCPs. However, the undesirable effects and potential contra-
indications associated with NSAIDs use were associated with
lower confidence of participants: “Well, | feel that | am not
competent enough on the matter, to clearly know if | haven’t
missed a contraindication” (PT6); “There is an additional
apprehension regarding NSAIDs because [...] there are more
potential consequences” (PT5).

The physiotherapists stated that “additional responsibil-
ity” (PT4) associated with “the risk of missing something seri-
ous” (PT7) was a barrier to feeling fully competent with their
new advanced roles.

Clear guidelines may facilitate clinical decision-making

Participants reported that they would feel more confident
in their clinical decision-making process if clear guidelines
were available. Regarding the duration of sick leave and anal-
gesic dosage, participants expressed a lack of formal recom-
mendations leaving them with the following questions: “Why
do | prescribe a one-day sick leave, why three? Why five?”
(PT8); “What is the right dosage for pain killers or NSAIDs?”
(PT3).

The FCP model however provided participants clearer rec-
ommendations regarding additional physiotherapy referral:
“The decision criteria to decide whether or not we prescribe
rehabilitation [...] Actually they are defined clearly enough so
that | can settle on whether or not | prescribe it” (PT3).
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Theme 4: Formal training and modification of the FCP model
could improve FCPs’ perceived competency

Formal educational training is needed

Participants believed that additional extensive educa-
tional training about pharmacological prescription and drug
safety use is needed to help them become more confident
with the prescription of oral analgesic and NSAIDs: “I think
we need more formal training on pharmacological matters.
| talked about it with family physicians and pharmacists, |
took some medical courses, but | did not get exhaustive train-
ing on that topic” (PT4). One participant suggested that this
training should be associated with regular clinical case pre-
sentations so that physiotherapists could update their knowl-
edge and skills.

The FCP model framework should be more flexible

Even if the framework for the FCP model of care was
reported to facilitate and help decision-making by most of
the participants, one of them felt that the model of care
framework definition (eligible patients, allowed new clinical
roles and applicability) interfered with his clinical reason-
ing process: “This model does not require clinical skills [...]
we only need to answer specific questions and tick boxes, it
does not let us think and use our clinical judgment” (PT3). He
suggested that this framework should be modified to enable
more flexibility, to allow more autonomy for physiotherapists
to use their clinical judgment.

Discussion
Main findings

The aim of this study was to determine the FCPs’ per-
ceived competency in their first-contact practitioner’s role
for LBP patients and to further explore factors underpinning
these perceptions.

One of the key findings of our study is that physiothera-
pists felt very, or extremely competent in identifying red and
yellow flags and diagnosing acute LBP. Red and yellow flag
identification should already be part of the French physio-
therapists’ practice, thus making this result not all that sur-
prising. However, as physiotherapists usually work based on
physician’s prescription, they may consider that the identifi-
cation of red flags has been already done by the physician. It
is therefore important to ensure that this skill is mastered in
the context of the new FCP. Regarding acute LBP diagnosis,
our result is a more significant finding since making a diagno-
sis is a restricted act that only licensed physicians in France
can perform (37). This result shows that physiotherapists, in
their advanced practice roles, consider that they have the
required skills to adequately determine the condition of LBP
patients, and manage them as primary contact practitioners
(38-40). Clinical reasoning and differential diagnosis training
in the undergraduate training for French physiotherapists is
now integrated in several programs (21). This finding is also
consistent with other international studies showing that
physiotherapists can manage patients with MSKD as primary
contact practitioners, or in advanced practice roles, without
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anincrease in adverse events (38-40). The factor that appears
to contribute to the physiotherapists’ high perceived com-
petency regarding making LBP diagnosis is a previous clini-
cal experience with LBP management. Physiotherapists do
routinely look for signs and symptoms of serious pathology
in spinal pain patients, even when referred by family physi-
cians. Referring patients to family physicians when they sus-
pect serious pathology is already part of their usual practice,
and was therefore not considered as a significant change.
This result is also consistent with a previous qualitative study
conducted by our team showing that patients in this new
model were receptive with being managed autonomously by
FCP and were highly confident in the FCPs’ ability to perform
delegated medical tasks including making a medical diagno-
sis (41).

All the participants were confident in their ability to ade-
quately refer patients to additional physiotherapy sessions
when needed. Participants considered the decision-making
about the need for further physiotherapy within their scope
of practice. This result is consistent with a previous study con-
ducted in the French context showing that physiotherapists
were more likely to confirm their choice of beginning physio-
therapy treatments and the physiotherapy approaches they
used for evidence-based recommendations for LBP patients’
care compared to family physicians’ prescribed treatments
(42). This study also reported that information required for
the referral of patients to physiotherapy by French family
physicians was often incomplete (42). Our results strengthen
the emerging evidence that French physiotherapists have the
adequate skills to independently and directly manage LBP
patients including initial diagnosis and decision on further
physiotherapy referral.

Another important finding was that participants mostly
felt competent with analgesic prescription but expressed
being somewhat uncomfortable with oral NSAID prescrip-
tion. This result is in line with our previous acceptability study
that showed a lower level of confidence of physiotherapists
and family physicians in the physiotherapists’ ability to ade-
quately and safely prescribe oral NSAIDs (19). Other results
did not differ between the two studies regarding flags’ iden-
tification and physiotherapy referral, showing that profes-
sionals’ perceptions before the implementation of the model
were in line with their later feelings (19).

According to the participants, oral NSAID prescription is
associated with higher risks and responsibilities because of
contraindications and the potential adverse events associ-
ated with their use. A lack of knowledge and training regard-
ing medication prescription was suggested as a factor for the
participants’ low perceived competency. Then, additional
training and extensive focus on pharmacological issues
should be further considered to strengthen the confidence
level of physiotherapists in this advanced practice role. The
said training should include clinical practice guidelines on
NSAID use, as previous studies have already showed that poor
familiarity with these guidelines could explain poor provider
adherence (43,44). Another qualitative study conducted in
the United Kingdom demonstrated that a clear understand-
ing of responsibility associated with medical tasks is required
to further support the deployment of FCP (21). The United
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Kingdom developed a national competency framework for
FCPs and these roles are developing well (45). The extensive
training of French physiotherapists working as FCPs should
therefore consider international resources.

Regarding sick leave certificate issuance, the participants’
perception varied greatly. For some participants, the assess-
ment of patients’ working constraints was already part of
their usual practice. For others, the unfamiliar administrative
procedure required for issuing sick leaves reduced their per-
ceived level of competencies. According to them, the addi-
tional exposure to clinical situations could improve their level
of competency. This is consistent with Bandura’s theory, which
outlined that the repetition of previously successful tasks is
more likely to strengthen self-efficacy, whereas lack of expo-
sure or failure may weaken self-efficacy (20). The issuance of
sick leave certificate by physiotherapists could be an effective
strategy to alleviate medical workload but physiotherapists
need to have an extensive training to do so efficiently (19).

Studies about clinical self-efficacy in advanced practice
roles have been previously conducted for other healthcare
practitioners, such as nurses (46,47). One study showed that
peer learning and realistic simulation could result in a posi-
tive impact on nursing student’s self-efficacy when working
in advanced practice roles (47). Future research in advanced
practice physiotherapy should focus on the efficacy of learn-
ing strategies to maximize skill and competency acquisition
regarding medication prescription and sick leave issuance to
ensure safe and high-value quality care for patients.

Strengths and limitations

This study is the first to evaluate physiotherapists’ self-
perceived competency in their first-contact roles in a new
LBP advanced practice role in primary care. The mixed
methods provided a quantitative perspective to determine
FCPs’ perceived competency, and the qualitative analysis
allowed a deeper exploration of factors that influence such
perceptions. Consolidated Criteria for Reporting Qualitative
Research (COREQ) were considered in the design of the guide
and reporting of the results. Throughout the results, quan-
titative and qualitative data are consistent. The verbatims
clearly reflect a higher feeling of competency for some acts
and low for others, in the same way as the quantitative mea-
sures do. It reinforces the internal validity of the results.

Some limitations must be considered when interpreting
the results. At the time of the study, this new FCP model
of care had been deployed in a limited number of primary
healthcare centers in France. Only a limited number of phys-
iotherapists working in first-contact roles could therefore
be recruited in the study. In the field of implementation
research, a multistage strategy for mixed-methods studies
should include a purposeful sampling beginning with a quan-
titative broader view that emphasizes data variation and dis-
persion, moving then to a narrow qualitative view focusing
on similarity or central tendencies (28). Such strategy is rec-
ommended to find the optimal balance between internal and
external validity of the findings (28). Due to the small number
of physiotherapists meeting our inclusion criteria in France,
we were unable to recruit a large sample of participants
in the first quantitative step of our study that could have

provided a broader view of FCPs’ perceived competency in
France. However, we tried to recruit all voluntary and eligible
participants across the country. Findings that were analyzed
in our study provided a narrow depth and understanding of
FCPs’ perceived competency in the French context. They may
not be generalizable to all French physiotherapists or to FCPs
in other countries. Indeed, the FCP model of care developed
by the French authorities slightly differs from the formal
international advanced practice physiotherapy models that
already exist in several countries worldwide. Our findings
may differ from other international contexts, training and
practice frameworks.

Conclusion

The overall findings of this study suggest that physiother-
apists working as first-contact practitioners in this new model
of care in French primary care had a high self-perceived
competency when diagnosing LBP and referring patients to
additional outpatient physiotherapy care. They however felt
less competent with medication prescription and sick leave
issuance. The most influential reported factors for FCPs’
perceived competency in medical tasks were previous FCPs’
experience, training and knowledge, collaboration with fam-
ily physicians, high responsibility and risk management asso-
ciated with decision-making.

Our results help the emerging evidence suggesting that
French physiotherapists have the necessary skills to directly
manage LBP patients without medical referral. Future training
focusing on analgesic drug prescription and sick leave certifi-
cate issuance is however needed to support physiotherapists’
perceived competency in their advanced practice roles. Thus,
further research should aim to investigate the most effective
training approach to enhance FCPs’ perceived competency in
performing these medical tasks. Additionally, as the self-effi-
cacy has been identified as the strongest predictor of clinical
performance in various healthcare contexts and is therefore
linked to quality of patients’ care, further research should
deeply explore the impact of self-perceived competency on
the clinical performance of FCPs in medical acts.
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ABSTRACT

In the context of clinical trials, treatment fidelity (TF) has traditionally referred to the extent to which an intervention or treat-
ment is implemented by the clinicians as intended by the researchers who designed the trial. Updated definitions of TF have
included an appropriate design of the intervention that was performed in a way that is known to be therapeutically beneficial.
This requires careful attention to three key components: (1) protocol and dosage adherence, (2) quality of delivery, and (3) par-
ticipant adherence. In this viewpoint, we describe several cases in which TF was lacking in clinical trials and give opportunities
to improve the deficits encountered in those trials. We feel that along with quality, risk of bias, and certainty of evidence, TF
should be considered an essential element of the veracity of clinical trial.

Keywords: Clinical trials, Fidelity, Quality, Treatment

Introduction

How many times have you read a research study and
either: (1) had no idea what the treatment intervention con-
sisted of; or (2) realized that the “intervention” that was used
in the study was nothing like what you would apply in clinical
practice? If you’ve encountered these two situations while
reading literature, you may have been witness to limitations
of treatment fidelity (TF).

Despite its importance, TF is often poorly reported in clin-
ical trials (1-3). This is especially the case in behavioral-based
studies that require some degree of clinician interpretation
of the patient’s progress and a modification based on that
interpretation (4). It may also be because the definition of TF
can vary across studies and contexts. Although TF generally
refers to the extent to which an intervention is delivered as
intended, ensuring consistency and reliability, terms such as
“adherence,” “integrity/veracity,” or “implementation fidel-
ity” are commonly used, which may not be anchored to the
same underlying concept.

In this viewpoint, we focus on perspectives that have a
“clinical context” (with a goal of improving clinician inter-
pretation of TF) and provide a modern definition of TF, by
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describing two key components of TF (adherence and verac-
ity), discuss examples in the literature in which TF was lack-
ing, and provide methods to improve the implementation
of interventions in clinical trials. We hope to show that in
addition to commonly measured constructs such as quality,
risk of bias, and certainty of evidence, TF should be assessed
when interpreting the meaningfulness of a clinical trial.

A modern definition of TF

In the context of clinical trials, TF has historically referred
to the extent to which an intervention or treatment adheres
to the implementation parameters intended by the research-
ers who designed the trial (5). Indeed, appropriate imple-
mentation is critical as TF is essential in ensuring that the
results of the trial accurately reflect the treatment effects of
the intended intervention, with no additions or omissions.
Adequate TF improves one’s interpretation of the outcome
data in research studies, improves the likelihood of reproduc-
ibility (if studied again), and is essential for clinical transla-
tion (5,6). This demands appropriate reporting of treatment
structure used in the trial. Perhaps most importantly, TF is
one of the few elements in a clinical trial that equally rep-
resents components of internal and external validity (5).

Adherence of TF routinely measures protocol and dos-
age adherence. Adherence can be considered as “did the
researchers do as they indicated they would do?” Protocol
and dosage adherence reflect the extent to which the inter-
vention was delivered as planned. It involves an assessment of
whether the treatment protocol was followed closely, includ-
ing the dosage, frequency, and duration of the intervention.

2024 The Authors. This article is published by AboutScience and licensed under Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).
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Investigators in clinical trials should demonstrate an effort
to show that they have optimized dosage capacity by incor-
porating known parameters of therapeutic effectiveness
and an application that is similar to that provided in clinical
practice.

Recent consensus-based work has markedly widened the
scope of topics that reflect TF (7). In addition to whether the
intervention is delivered with a high degree of adherence,
TF should include efforts to ensure that the application of
the intervention is performed in a way that is known to be
therapeutically beneficial (4) (Fig. 1). In other words, was the
veracity of the intervention performed and implemented in a
manner that should allow someone to improve if performed
in a similar clinical situation? To ensure the veracity of TF in
a clinical study, one must consider: (a) the quality of delivery
and (b) participant adherence.

Quality of delivery assesses both the therapeutic potency
of the interventions and the competency of the individuals
delivering the intervention. Therapeutic potency reflects
whether the clinical parameters such as dosage, time, etc.,
are performed in a way that allows optimal therapeutic
recovery. In a pharmaceutical trial, it would reflect whether
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the research participant received the appropriate dosages of
the medications at appropriate time intervals. Additionally,
quality of delivery involves evaluating whether the research
administrators have the necessary skills, training, and exper-
tise to deliver the treatment effectively, and ensuring con-
sistency in the provision of interventions between those
delivering the treatment.

Participant adherence refers to the extent to which par-
ticipants engage with and respond to the intervention. It
involves monitoring participants’ adherence to the inter-
vention protocol, their understanding of the intervention,
and their willingness to participate. The selection of appro-
priately responsive measures that actually assess patient
engagement and change in outcomes within the targeted
domain is requisite to ensure these measures have meaning.

Examples and recommendations involving TF in
clinical trials

Although critical, it is important to recognize that assess-
ment and implementation of TF procedures in a trial is a
challenging process (2). There are numerous studies that

FIGURE 1 - Knowledge tree re-
flecting the elements of treat-
ment fidelity.
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have either experienced or highlighted TF concerns. In this
section, we outline examples of TF limitations and provide
options for improvement in future studies.

Procedural drift (implementation drift)

Procedural drift is a subcomponent of TF that may influ-
ence how a clinician delivers a specific intervention over the
course of treatment. It occurs when a clinician chooses the
most appropriate intervention based on recommendations
at the onset of treatment, and then “drifts” away from using
adequate intervention over an episode of care, likely due
to their personal beliefs, training, and/or lack of motivation
to deviate from their typical model of practice (4). A poten-
tial example of procedural drift is the recently published
TARGET trial. The TARGET trial (8) reported limited TF in the
implementation of a psychologically informed physiotherapy
approach, despite initial agreement and formalized training
among study clinicians.

Options for improvement

Adding in checklists or manuals that clinicians and
researchers can use to improve the quality of specific inter-
ventions provided is recommended to limit procedural drift,
but adherence to checklists may not always be an easy
task due to lack of time, experience, and the belief that
the checklists are unnecessary (2). Direct supervision and
feedback, videotaping and structured meetings to discuss
interventions, along with checklists/manuals, may reinforce
the need to limit procedural drift. Early training sessions
for clinicians, along with “booster” sessions, to guide the
use of appropriate and meaningful interventions may also
limit procedural drift in clinical practice. Implementing reg-
ular supervised performance reviews with clinicians may
assist in determining when adjustments should be made to
increase TF (3). Lastly, pretests and the use of specific tech-
nologies designed to minimize procedural drift may lend
value as well.

Quality and dosage of treatments

A 2021 systematic review (9) was published involving man-
ual therapy interventions vs. sham treatment approaches. In
the review, 11 of the 24 reviewed studies (46%) included one
visit involving only one technique, applied once. This is not
reflective of clinical application nor is it considered to be thera-
peutic. Further, in many cases, the treatment was applied with-
out interactions with the participants, which did not reflect the
contextual aspect of a treatment domain.

Options for improvement

To examine the full treatment effect, including contex-
tual factors and how these are intricately tied to a specific
treatment, one must provide the same unique characteristics
and components of the intervention, including interpersonal
interactions (10). In addition, careful effort should be made
to apply the treatment in a manner that is similar to clini-
cal practice and one that reflects clinical practice guideline
recommendations.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Vague treatment applications

Recent systematic reviews have found that research
reporting and quality of TF remains low across trials investi-
gating exercise therapy and manual therapy for chronic pain,
neck pain, and low back pain (11-13). Possible reasons for
this deficit include increased time, additional cost, real-world
feasibility, and “provider fatigue” from prescriptive and pos-
sibly clinician-limiting research designs (14).

Options for improvement

The aforementioned studies exhibited TF limitations,
despite the fact that several reporting and fidelity checklists
have been developed to monitor the quality of interventions
provided in randomized controlled trials (RCTs) for various
musculoskeletal conditions. These include the Template for
Intervention Description and Replication (TIDieR) and the
Consensus on Exercise Reporting Template (CERT), which
were both designed to improve the reporting of interven-
tions used in RCTs to assist with methodological transparency
and reproducibility of interventions, ultimately leading to
improved TF (12,13). In addition to the experimental group,
it is imperative that the interventions received by the control
group are well described and “controlled.” This is commonly
an issue in trials and has been identified as a major area of
confusion when describing the somewhat innocuous but
confusing term of “usual care” (15).

There are also fidelity checklists that have been devel-
oped but their effectiveness is questionable. Fidelity check-
lists are cumbersome, lack succinctness for application, and
often include only some of the areas (typically intervention
only) that are deemed important to assess (2), frequently
failing to address areas such as expertise level of the clinician
or procedural drift.

Quality of delivery

In trials that do demonstrate quality reporting of inter-
ventions and provide descriptive information on the training
and experience of the practitioners’ clinical decision-making
even while adhering to a strict protocol, TF may still be vari-
able between clinicians. The grade of application in manual
therapy, the intensity of resistance in exercise therapy, and
the content of the patient instruction including whether to
respect or ignore pain are all inherent in physiotherapy inter-
ventions. Without consistency of application of these con-
structs, the same apparent interventions may be applied in a
vastly different fashion masking treatment effect.

Options for improvement

One can improve the quality of delivery by training the
study providers, and adhering to guiderails of care that are
predesigned and incorporated into the training process. This
process should be used in both prescriptive and pragmatic
clinical trials.

Participant adherence

The recently published PEERC trial (16) is a good exam-
ple of how participant adherence may have eroded the effect
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of one of the treatment arms. In the study, participants with
shoulder impingement received a phone-based cognitive
behavioral intervention. The authors of the study indicated
that there were several instances in which participants took
calls: “1) while the patient was driving a car, 2) attending
or coaching their youth’s sporting events, 3) while at work,
4) while cooking dinner, or 5) during other activities in which
they multi-tasked the cognitive behavioral strategies of the
PEERC with other daily activities.” A cognitive behavioral
intervention requires careful attention and active participa-
tion to optimize benefits; both of these were absent in many
cases in the PEERC trial.

Options for improvement

The necessity of participant adherence should be dis-
cussed during the study initiation, and emphasized during
the trial. Further, the use of a sensitivity analysis based on
those who did and did not adhere to prescribed treatment
planning is an option to measure its potential effect.

Unique challenges of TF for physiotherapy and
rehabilitation approaches

Measuring TF in physiotherapy can be challenging com-
pared to other areas of healthcare, such as a pharmaco-
logical intervention that uses objective laboratory values
to determine a treatment regimen, because the nature of
physiotherapy is multifaceted, interventions are often cli-
nician-dependent, and interactions between the clinician
and patient are uniquely individual (17). Multiple elements
impact the delivery, receipt, and enactment of a prescribed
physiotherapy treatment intervention and TF may be
impacted by the clinician, the patient, or the actual treat-
ment itself (18). The skill of the physiotherapist, the indi-
vidual needs of the patient, and the distinct interventions
required for each individual widely vary across the phys-
iotherapy field, which can lead to significant difficulties in
measuring TF.

Multiple covariates associated with the delivery of phys-
iotherapy or other rehabilitation services, such as the time
spent with the patient, the setting, and the therapeutic alli-
ance between the patient and provider, can influence TF
(18). Because there is so much variation in physiotherapy, a
specific checklist may not allow for enough latitude, leading
to an unclear interpretation of how high the TF truly is (19).
Adaptability within a research protocol, or “flexible fidel-
ity” (20), allows the adjustment of protocol components in
response to individual patient differences, such as tailoring
exercises based on an individual’s pain response or strength.
In this context, fidelity can be viewed as adherence to the
underlying theory outlined in a treatment protocol, rather
than to specific activities or behaviors.

Conclusion

In this viewpoint, we outline the components of TF and
provide examples in the literature where TF was lacking. We
argue that TF is critical to establishing the evidence base
of interventions and determining the circumstances under

Treatment Fidelity in Clinical Trials

which an intervention is most effective. Interventions need
to be delivered with a high degree of TF, which will allow for
greater confidence that the outcomes observed are truly
driven by the specific intervention. When TF is not adhered
to in clinical research, we may rightly be left to wonder what
effect minor modifications of the protocol had on patient
outcomes. We suggest that there is a risk that minor modi-
fications could potentially erode the true effect of the treat-
ment and influence clinical outcomes, leading to “evidence”
that is erroneously adopted into evolving clinical paradigms.

Disclosures
Conflict of interest: The authors report no conflicts of interest.

Financial support: This research received no specific grant from any
funding agency in the public, commercial, or not-for-profit sectors.

Authors’ contributions: All authors participated in the study con-
cept, writing, and final manuscript preparation.

Data Availability Statement: There are no data associated with this
viewpoint.

References

1. Ribeiro LP, Curiel-Montero F, Rodrigues-de-Souza DP, Camargo
PR, Alburquerque-Sendin F. Assessment of description and
implementation fidelity of clinical trials involving exercise-based
treatment in individuals with rotator cuff tears: a scoping review.
Braz J Phys Ther. 2024;28(2):101062. CrossRef PubMed

2. Ginsburg LR, Hoben M, Easterbrook A, Anderson RA, Estabrooks
CA, Norton PG. Fidelity is not easy! Challenges and guidelines
for assessing fidelity in complex interventions. Trials. 2021;22
(1):372. CrossRef PubMed

3. Baker J, Stringer H, McKean C. Ensuring treatment fidelity in
intervention studies: developing a checklist and scoring sys-
tem within a behaviour change paradigm. Int J Lang Commun
Disord. 2024;59(1):379-395. An M. CrossRef PubMed

4.  Cook CE, Beneciuk JM, George SZ. Procedural drift: an under-
appreciated element of clinical treatment fidelity. J Orthop
Sports Phys Ther. 2022;52(2):63-66. CrossRef PubMed

5. An M, Dusing SC, Harbourne RT, Sheridan SM; START-Play
Consortium. START-Play Consortium. What really works in
intervention? Using fidelity measures to support optimal out-
comes. Phys Ther. 2020;100(5):757-765. CrossRef PubMed

6. Feely M, Seay KD, Lanier P, Auslander W, Kohl PL. Measuring
fidelity in research studies: a field guide to developing a com-
prehensive fidelity measurement system. Child Adolesc Social
Work J. 2018;35(2):139-152. CrossRef

7.  Sousa Filho LF, Farlie MK, Haines T, et al. Developing an interna-
tional consensus Reporting guideline for intervention Fidelity
in Non-Drug, non-surgical trials: the ReFiND protocol. Contemp
Clin Trials. 2024;142:107575. CrossRef PubMed

8. Delitto A, Patterson CG, Stevans JM, et al. Stratified care
to prevent chronic low back pain in high-risk patients: the
TARGET trial. A multi-site pragmatic cluster randomized trial.
EClinicalMedicine. 2021;34:100795. CrossRef PubMed

9. lavazza C, Galli M, Abenavoli A, Maggiani A. Sham treat-
ment effects in manual therapy trials on back pain patients:
a systematic review and pairwise meta-analysis. BMJ Open.
2021;11(5):e045106. CrossRef PubMed

10. Testa M, Rossettini G. Enhance placebo, avoid nocebo: how
contextual factors affect physiotherapy outcomes. Man Ther.
2016;24:65-74. CrossRef PubMed

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com
https://doi.org/10.1016/j.bjpt.2024.101062
https://www.ncbi.nlm.nih.gov/pubmed/38640642
https://doi.org/10.1186/s13063-021-05322-5
https://www.ncbi.nlm.nih.gov/pubmed/34051830
https://doi.org/10.1111/1460-6984.12955
https://www.ncbi.nlm.nih.gov/pubmed/37715525
https://doi.org/10.2519/jospt.2022.10961
https://www.ncbi.nlm.nih.gov/pubmed/35100818
https://doi.org/10.1093/ptj/pzaa006
https://www.ncbi.nlm.nih.gov/pubmed/31944249
https://doi.org/10.1007/s10560-017-0512-6
https://doi.org/10.1016/j.cct.2024.107575
https://www.ncbi.nlm.nih.gov/pubmed/38750951
https://doi.org/10.1016/j.eclinm.2021.100795
https://www.ncbi.nlm.nih.gov/pubmed/33870150
https://doi.org/10.1136/bmjopen-2020-045106
https://www.ncbi.nlm.nih.gov/pubmed/33947735
https://doi.org/10.1016/j.math.2016.04.006
https://www.ncbi.nlm.nih.gov/pubmed/27133031

Cook et al

11.

12.

13.

14.

15.

Adams SC, McMillan J, Salline K, et al. Comparing the report-
ing and conduct quality of exercise and pharmacological ran-
domised controlled trials: a systematic review. BMJ Open.
2021;11(8):e048218. CrossRef PubMed

McConnell R, Klopper M, Rhon DI, Young JL. The influence of
exercise therapy dosing on pain and functional outcomes in
patients with subacromial pain syndrome: a systematic review.
Shoulder Elbow. 2024;16(1)(suppl):42-58. CrossRef PubMed
Kucksdorf JJ, Bartley J, Rhon DI, Young JL. Reproducibility of
exercise interventions in randomized controlled trials for the
treatment of rotator cuff-related shoulder pain: a systematic
review. Arch Phys Med Rehabil. 2024;105(4):770-780. CrossRef
PubMed

Fuller T, Pearson M, Peters J, Anderson R. What affects
authors’ and editors’ use of reporting guidelines? Findings
from an online survey and qualitative interviews. PLoS One.
2015;10(4):e0121585. CrossRef PubMed

Pascoe SC, Spoonemore SL Jr, Young JL, Rhon DI. Proposing six
criteria to improve reproducibility of “usual care” interven-
tions in back pain trials: a systematic review. J Clin Epidemiol.
2022;149:227-235. CrossRef PubMed

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

16.

17.

18.

19.

20.

Arch Physioter 2024; 14: 69

Myers H, Keefe FJ, George SZ, et al. Effect of a Patient
Engagement, Education, and Restructuring of Cognitions
(PEERC) approach on conservative care in rotator cuff related
shoulder pain treatment: a randomized control trial. BMC
Musculoskelet Disord. 2023;24(1):930. CrossRef PubMed
Whyte J, Hart T. It’s more than a black box; it’s a Russian doll:
defining rehabilitation treatments. Am J Phys Med Rehabil.
2003;82(8):639-652. CrossRef PubMed

Toomey E, Matthews J, Hurley DA. Using mixed methods to
assess fidelity of delivery and its influencing factors in a complex
self-management intervention for people with osteoarthritis
and low back pain. BMJ Open. 2017;7(8):e015452. CrossRef
PubMed

Hall AM, Ferreira PH, Maher CG, Latimer J, Ferreira ML. The
influence of the therapist-patient relationship on treatment
outcome in physical rehabilitation: a systematic review. Phys
Ther. 2010;90(8):1099-1110. CrossRef PubMed

Palmer JA, Parker VA, Barre LR, et al. Understanding implemen-
tation fidelity in a pragmatic randomized clinical trial in the
nursing home setting: a mixed-methods examination. Trials.
2019 Nov 28;20(1):656. CrossRef PubMed


https://doi.org/10.1136/bmjopen-2020-048218
https://www.ncbi.nlm.nih.gov/pubmed/34380726
https://doi.org/10.1177/17585732221124303
https://www.ncbi.nlm.nih.gov/pubmed/38425738
https://doi.org/10.1016/j.apmr.2023.09.007
https://www.ncbi.nlm.nih.gov/pubmed/37741486
https://doi.org/10.1371/journal.pone.0121585
https://www.ncbi.nlm.nih.gov/pubmed/25875918
https://doi.org/10.1016/j.jclinepi.2022.05.002
https://www.ncbi.nlm.nih.gov/pubmed/35577256
https://doi.org/10.1186/s12891-023-07044-y
https://www.ncbi.nlm.nih.gov/pubmed/38041042
https://doi.org/10.1097/01.PHM.0000078200.61840.2D
https://www.ncbi.nlm.nih.gov/pubmed/12872021
https://doi.org/10.1136/bmjopen-2016-015452
https://www.ncbi.nlm.nih.gov/pubmed/28780544
https://doi.org/10.2522/ptj.20090245
https://www.ncbi.nlm.nih.gov/pubmed/20576715
https://doi.org/10.1186/s13063-019-3725-5
https://pubmed.ncbi.nlm.nih.gov/31779684/

) Arch Physioter 2024; 14: 70-79
O ISSN 2057-0082 | DOI: 10.33393/a0p.2024.2733

PrVSOTHERAPY ORIGINAL RESEARCH ARTICLE

Neurological conditions and community-based physical
activity: physical therapists’ belief and actions

Louise Declerck?, Mathilde Gillot!, Charlotte Goffaux(?, Jean-Frangois Kaux?*3, Gaétan Stoquart**

Neuromusculoskeletal Lab, Institut de Recherche Expérimentale et Clinique, UCLouvain, Brussels - Belgium

2ReFORM I0C Research Centre for Prevention of Injury and Protection of Athlete Health, Liege - Belgium

3Physical Medicine and Sport Traumatology Department, SportS?, FIFA Medical Centre of Excellence, FIMS Collaborative Centre of Sports
Medicine, University and University Hospital of Liege, Liege - Belgium

4Physical and Rehabilitation Medicine Department, Cliniques Universitaire Saint-Luc, Brussels - Belgium

ABSTRACT

Introduction: Physical therapists (PTs) are key actors in physical activity (PA) promotion. However, it remains unclear whether
PTs in community settings promote community-based PA such as adapted physical activity (APA) and adaptive sports (AS) to
their patients with neurological conditions (NCs). The main purposes were to evaluate the beliefs PTs have of APA and AS, and
to explore actions they undertake to promote it to their patients with NCs.

Methods: An online survey was created specifically for the study. PT associations and institutions were contacted and licensed
PTs working in community-based settings, treating at least one patient with a NC, were invited to participate. Questionnaires
were analyzed only if all mandatory questions had been answered.

Results: A total of 165 questionnaires were analyzed. PTs reported prioritizing active treatment. They viewed APA and AS as
beneficial for their patients with NCs; however, its promotion remained largely infrequent due to a number of barriers. The PTs’
own level of PA seemed to significantly influence their beliefs of the benefits of APA and AS (p = 0.001), while being specialized
in neurologic physical therapy enabled the PTs to increase frequency of promotion (p = 0.003).

Conclusion: Though community-based PTs are aware of the importance of PA for individuals with NCs, they face difficulties in
promoting it to their patients. However, these difficulties are reduced among PTs who are specialized in neurologic physical
therapy. Efforts should be made toward educating PTs to neurological pathologies and their specificities when it comes to PA.

Keywords: Health promotion, Neurological rehabilitation, Physical activity, Physical therapists

What'’s already known about this topic: What does the study add:

e Adapted physical activity, including adaptive sports, is very ben- e Physical therapists do not frequently promote adapted phys-
eficial for individuals with disabilities due to neurological condi- ical activity and adaptive sports to their patients with neuro-
tions. Health care professionals, especially physical therapists, logical conditions. Lack of knowledge limits their actions. Such
are well placed to vehicle such messages and should promote barriers are reduced when specializing in neurologic physical
such activities. therapy.

Introduction Parkinson’s disease (PD), spinal cord injury (SCI), or others

(1), sound evidence now clearly demonstrates the beneficial

Though it was long believed that physical activity (PA)  effects of PA on different NCs (2,3), enabling a paradigm shift
was detrimental for people presenting with neurological  (4). The literature suggests PA reduces the risk of develop-
conditions (NCs) such as stroke, multiple sclerosis (MS),  ing secondary complications (5) and improves autonomy in
everyday life (6-10). Finally, in some progressive NCs such
as PD or MS, PA may decelerate neurodeterioration (11,12).
Received: November 23, 2023 PA should therefore be a vital part of neurorehabilitation, as

ﬁﬁ;?g:‘i‘:’ zf‘ﬂ:‘ejgsgéégzgo 2024 recommended by a wide range of condition-specific clinical
) ’ guidelines (13-16).
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in other parts of the world, as authors repeatedly report low
level of PA and highly sedentary lifestyles among individu-
als with NCs (19-22). A drop in PA level is especially great
after rehabilitation, when people with NCs return to their
communities (23). This lack of compliance to long-term PA
may be overcome by making the activity more enjoyable
and social. In that sense adapted physical activity (APA)
and adaptive sports (AS) allow for PA to be performed in
group settings, while under supervision of a trained coach
or therapist.

However, individuals with NCs often report lack of knowl-
edge on how, and where, to engage in such PA in the commu-
nity (24,25). Health care professionals (HCPs) therefore play
a vital role in educating their patients toward leading a more
active lifestyle (26). In that regard, physical therapists (PTs),
defined as exercise experts by the “World Confederation for
Physical Therapy,” are especially important (27). Moreover,
during rehabilitation, individuals with NCs will spend more
time with their PT than with any other HCP, making PTs a key
reference (28).

While most PTs acknowledge their responsibility in PA
promotion among individuals with NCs, implementation in
real-life settings remains challenging (27). A qualitative study
found that although English PTs believed PA to be important,
efforts to promote it to their patients with SCI were lacking
(29). However, this study focused specifically on PTs work-
ing within SCl-specific rehabilitation centers. Yet, people with
NCs do not always have the opportunity to attend highly spe-
cialized centers on a long-term basis. Furthermore, PTs who
work in community-based settings may encounter ever more
difficulty in promoting PA to such patients. It is therefore
important to investigate how these PTs use PA, and promote
APA and AS among their patients with NCs, within nonspe-
cialized, community settings.

Therefore, the aims of the present study are (i) to explore
the perceptions of benefits of APA and AS for individuals
with NCs among PTs working within community settings; (ii)
to assess if PTs utilize PA in their therapy, and (iii) to explore
actions undertaken by the PTs to promote APA and AS as
well as barriers to such actions. The secondary objective is to
identify PT-related factors influencing PA beliefs and actions.
Our hypothesis is that PTs perceive APA and AS as beneficial,
but only few utilize PA as a therapeutic tool. Additionally, we
except that the majority do not actively promote these activ-
ities to their patients with NCs.

Methods

This cross-sectional study was a web-based survey,
directed toward French-speaking PTs in Belgium. The study
was constructed and written according to Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines, as well as the “Checklist for Reporting
Results of Internet E-surveys” guidelines (30). The com-
pleted checklist can be found in the Supplementary mate-
rial I: CHERRIES. Ethical clearance was granted by the
Ethics Committee of the Catholic University of Louvain.
Participants remained anonymous, and gave their informed
consent. Data were treated according to the General Data
Protection Regulation.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Convenience sampling was used and participants were
invited to respond to the online survey from November 2020
to April 2021. Participation was voluntary.

Eligible participants had to be (i) licensed PTs, (ii) prac-
ticing in Brussels or Wallonia (Belgium), (iii) practicing at
least partly in a community setting, and (iv) French speak-
ers. Moreover, (v) participants had to be treating at least
one patient with a NC when answering the survey. PTs were
excluded if their practice setting was solely based in hospi-
tals, clinics, or rehabilitation centers, or if they were retired.

Sample size calculations were performed according to
the total number of PTs practicing in Brussels and Wallonia.
According to the latest Belgian report, this equaled 12,053 in
2016 (31). As response rates for online surveys approximate
30% (32), and using a margin error of 5% with a confidence
level of 90%, the recommended sample size was 225 (33).

An online, adaptive, open questionnaire was created spe-
cifically for the study using “Limesurvey.” This platform per-
forms IP checks to disable duplicate responses and ensures
secure data protection through the Catholic University of
Louvain.

Brainstorms among three researchers (one PT and two
physicians), with knowledge of the literature available on the
topic, were conducted and led to the creation of an initial
version of the questionnaire. General guidelines for creating
web-based surveys were followed (34): the majority of the
questions were mandatory, it was not possible to return to
previous questions once answered, questions were mainly
closed-ended in order to decrease participation time (35),
an adaptive structure was used (i.e., answers to one ques-
tion determined following questions), and demographic-
related questions were placed at the end of the survey (34).
A progression bar was added so participants could estimate
time to survey completion. Majority of the answers were
on a 4-point Likert scale going from 0 (never/not at all) to 3
(always/very).

This first version was critically reviewed by three PTs with
experience in neurorehabilitation, and modifications were
made. The second version was then tested by another five
PTs, who were naive to the previous version. Their comments
allowed final modifications to be made. The questionnaire’s
final version included 26 questions, with an estimated com-
pletion time of 12 minutes. An English version can be found
in the Supplementary material Il: questionnaire used for the
survey (translated from French to English).

Different communication channels were used simulta-
neously. First, a short message pertaining to our survey’s
objectives and length, and containing the URL link toward
the questionnaire, was published on different Belgian PTs
Facebook groups. Second, local and national PT associations
were contacted, by mail or phone, in order to diffuse sur-
vey link to their members. Third, the published repertoires
“kinesithérapie.be” and “abterna.be” were used to contact
PTs directly. Only PTs whose contacted details were published
were contacted, preferably by phone (if their phone number
was published) or by mail. Reminders were sent twice, with
a 1-month interval.

Data were exported from Limesurvey into Excel in CSV
format. Incomplete questionnaires (where a minimum one

A
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mandatory question was left unanswered) were removed
from the analysis. Answers were summarized descriptively,
by reporting the absolute and relative frequency.

A score was attributed to the PTs’ beliefs of benefits of
APA and AS, and another for actions to promote APA and AS.
This was done by summing the answers obtained on the Likert
scales (i.e., “0: never/not important/not efficient” equaled
0, while “3: very frequently/very important/very efficient”
equaled 3). For the total belief score, as this comprised the
participants’ answers to four questions, maximal score was
12. Higher scores represented more positive beliefs. For the
total action score, this related to five questions, with a maxi-
mal score of 15. Higher scores represented greater frequency
of APA and AS promotion.

Statistical analyses were performed on both total
belief and action scores using Statistical Package for the
Social Sciences (SPSS; IBM, version 27). First, correlation
between beliefs and actions scores was computed through
Spearman’s test. The correlation coefficient was inter-
preted as negligible (0-0.10), low (0.11-0.39), moderate
(0.40-0.69), strong (0.70-0.89), or very strong (0.90-1)
(36). Second, to evaluate the influence of demographics
on beliefs and actions, different tests were performed:
Spearman’s correlations, to explore influence of the num-
ber of years PT treated patients with NCs; Kruskal-Wallis
tests, first, to evaluate differences according to self-re-
ported level of PA, and second, to explore differences

TABLE 1 - Demographic variables of the sample

according to percentage of patients with NCs within total
patient population; and finally, Mann-Whitney tests, to
evaluate differences according to presence of specific
training in neurologic physical therapy. When differences
were found, they were further analyzed by a chi-square
test, to identify which questions led to the significant dif-
ference in scores between the groups. For all analyses, a
p-value £ 0.05 was considered significant.

Results

A total of 255 individuals viewed the questionnaire’s
introduction page, of which 224 advanced to the next
section containing the questions related to eligibility; 33
individuals did not respect the inclusion criteria and were
excluded. Of the remaining 191 PTs, 26 did not answer all
mandatory questions. Therefore, 165 participants were
included for analysis. The number of years practicing physi-
cal therapy with patients with NCs ranged from 0.08 (equiv-
alent to 1 month) to 50, with a median of 7 years. While
n = 19 participants self-reported low PA levels, the majority
reported being moderately (n = 80) and highly (n = 61) phys-
ically active. No participant self-reported as not being phys-
ically active at all. Only 29% of the sample were specialized
in neurologic physical therapy. Demographic parameters of
the sample and their patient populations are displayed in
Table 1.

Variable Categories n (%) or median (1st;
3rd quartile)
Number of years practicing physical 7 (3; 20)
therapy with patients with NCs
Specialized in neurologic physical therapy  -Yes 48 (29%)
-No 109 (67%)
- No answer 8 (4%)
Percentage of patients with NCs within - Less than 25% 104 (63%)
overall patient population - More than 25% but less than 50% 23 (14%)
- More than 50% but less than 75% 11 (7%)
- More than 75% but less than 100% 20 (12%)
-100% 7 (4%)
Type of NCs presented by patients* - Stroke 137 (83%)
- Parkinson’s disease 111 (67%)
- Multiple sclerosis 74 (45%)
- Peripheral nerve lesion 61 (37%)
- Neuromuscular disease 55 (34%)
- Traumatic brain injury 44 (26%)
- Spinal cord injury: paraplegia 28 (16%)
- Spinal cord injury: tetraplegia 20 (12%)
- Spina bifida 15 (9%)
- Others 16 (10%)

(Cont.)

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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TABLE 1 - (Cont.)

Arch Physioter 2024; 14: 73

Variable Categories n (%) or median (1st;
3rd quartile)
Disability level of patients presenting with - Majority (over 50%) present with severe disability 17 (9%)
NCs - Majority (over 50%) present with moderate disability 53 (31%)
- Majority (over 50%) present with mild disability 65 (38%)
- Disability level evenly spread among severe, moderate, and mild 30 (22%)
Self-reported PA level -None 0
-Low 19 (11%)
-Moderate 80 (48%)
-High 61 (37%)
-No answer 5 (3%)

NCs = neurological conditions; PA = physical activity.

*Note that multiple answers were possible. Therefore, some participants responded positively to a range of categories.
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FIGURE 1 - Treatments used
by the PTs during therapy.
Bar graph demonstrating tre-
atments used by all participants
during sessions with patients
with neurologic conditions.
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Concerning general treatments performed with patients
with NCs, the most common were: active mobilization, walk-
ing training, resistance training, and stretching. Endurance
training was never or infrequently used by 14% and 30% of
the sample, respectively. Massages and electrostimulation
were the least common treatment options (Fig. 1).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

The vast majority of PTs believed APA and AS to be import-
ant or very important for the physical and mental health of their
patients with NCs. They also believed APA and AS to be effective
at improving and maintaining motor function and autonomy
(Tab. 2). Altogether, beliefs regarding the benefits of APA and AS
were high among PTs, with a median score of 10 (Fig. 2).

A
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TABLE 2 - Beliefs and actions reported by PTs

Items Not effective/not  Slightly effective/slightly Effective/important/ Very effective/very
important/never important/rarely frequently important/very
(0) (1) () frequently (3)
Belief 1: Effects of APA or AS on n=3 n=38 n=60 n=94
physical health 2% 5% 36% 57%
Belief 2: Effects of APA or AS on n=2 n=7 n=>56 n =100
mental health 1% 4% 34% 61%
Belief 3: Effects of APA or AS on n=4 n=5 n=74 n=2382
motor function 2% 3% 45% 50%
Belief 4: Effects of APA or AS on n=4 n=5 n=287 n=69
autonomy 2% 3% 53% 42%
Action 1: Discuss the subject of APA n=31 n=>53 n=63 n=18
or AS with patient 19% 32% 38% 11%
Action 2: Inquire into patient’s habits n=35 n=54 n=61 n=15
concerning APA or AS 21% 33% 37% 9%
Action 3: Encourage patient to n =30 n=38 n=66 n=31
partake in APA or AS outside of 18% 23% 40% 19%
physical therapy session
Action 4: Guide patient with steps n=76 n=63 n=20 n=6
toward participating in APA or AS 46% 38% 12% 4%
Action 5: Assess amount of PA n=134 n=13 n=15 n=3
undertaken by patient 81% 8% 9% 2%

APA = adapted physical activity; AS = adaptive sports; PA = physical therapist; PT = physical activity.

12 12
10 10
8 8
6 6
4 —1 4
2 2
.
0 o 0

[ Beliefs (scores)

Concerning actions undertaken to promote APA and AS,
half of the sample did not discuss the subject of APA and
AS with their patients with NCs, and more than half did not
inquire about their patients’ habits concerning APA and AS
participation. Other actions to promote APA and AS, such as
encouraging their patients with NCs to partake in such activ-
ities, or helping patients with NCs through the steps toward
participating in APA or AS in community settings (including
finding accessible sports clubs or centers), remained rare.
Finally, 81% of the sample never assessed the amount of PA
performed by their patients with NCs (Tab. 2). Accordingly,
action scores of the sample were low, with a median of 5

(Fig. 2).

FIGURE 2 - Distribution of
belief and action scores of
the total sample. Boxplot de-
monstrating belief and action
scores obtained by all parti-
cipants. Belief scale ranged

from 0 to 12, while action sca-
le ranged from 0 to 15.

[ Actions (scores)

The most common barriers to undertaking actions toward
APA or AS promotion are summarized in Table 3. While the
most frequent barrier for PTs specialized in neurology was
the lack of accessibility regarding information on APA and
AS sessions, nonspecialized PTs reported being most limited
by the lack of demand for such activities coming from their
patients.

Statistical analyses demonstrated significant correlations
of moderate intensity (r = 0.48, p = 0.001) between the PTs’
belief and action scores. Number of years practicing physical
therapy with patients with NCs did not correlate with beliefs
(r=0.06, p=0.460) or actions (r = 0.098, p = 0.217). Likewise,
the percentage of patients with NCs within total patient
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TABLE 3 - Barriers toward APA and AS promotion

Arch Physioter 2024; 14: 75

Barriers Yes, this is a barrier Yes, this is a barrier Yes, this is a barrier
(n, %) of total (n, %) of sample with specific (n, %) of sample without
sample training in neurology training in neurology
Availability of time 90 26 62
55% 54% 56%
Patient demand for such activities 130 34 90
79% 70% 82%
Knowledge on APA and AS 113 27 83
69% 56% 76%
Accessibility to information regarding 129 36 88
APA and AS availability 78% 75% 80%

APA = adapted physical activity; AS = adaptive sports.

population did not influence both scores (beliefs p = 0.227,
actions p = 0.138).

The presence of specific training within the neurology
domain played a significant role on action scores (p = 0.003),
whereby PTs with specific training in neurology undertook
action to promote APA and AS more frequently than their
colleagues (Fig. 3). Specifically, chi-square tests revealed
that the actions undertaken significantly more frequently
among PTs with training were inquiring into the patients’
habits concerning APA and AS (p = 0.040), guiding patients
through the steps toward APA and AS sessions (p = 0.033),
as well as assessing patients’ PA levels (p = 0.001). Training
in neurology did not impact belief scores (p = 0.451).
Conversely, while self-reported PA levels significantly influ-
enced beliefs (p = 0.001) (Fig. 4), it had no impact on actions
(p = 0.148). The highly and moderately active groups had
significantly more positive beliefs related to the effects of
APA and AS on their patients’ physical health (p = 0.010) and

*x

14
12

10

motor function (p = 0. 022), in comparison to the group that
reported low PA levels.

Discussion

The primary aims of this survey were to explore com-
munity-based PTs’ beliefs regarding APA and AS, and actions
undertaken to promote these activities to individuals with
NCs. The findings show that while the PTs believe APA and
AS to be very beneficial for their patients with NCs, and com-
monly use active treatments in their therapy, they rarely
undertake actions to promote APA and AS practice. Lack of
demand from their patients, as well as lack of information
on where APA and AS can be practiced, seem to be the two
greatest barriers.

A large majority of the participating PTs had very posi-
tive beliefs regarding APA and AS, and favored active treat-
ments to passive ones such as massage. This is in line with

FIGURE 3 - Action scores
obtained by physical thera-
pists with and without spe-
cific specialization in neuro-
logy. Boxplot demonstrating
the action scores obtained
by the participants with and
without specialization in neu-
rologic physical therapy. **Si-
gnificant difference where
p-value is inferior to 0.01.

0 DR S c——

[ specialized in neurology (n=48) [ Not specialized (n=109)
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12

10 X

FIGURE 4 - Belief scores obtai-
ned by physical therapists
reporting low, moderate, or
high level of physical activity.
Boxplot demonstrating belief
scores obtained by the partici-
pants engaging in low, mode-
rate, or high self-reported level
of physical activity. **Signifi-
cant difference where p-value
is inferior to 0.01. ***Signifi-
cant difference where p-value
is 0.001.

[ Low PA (n=19) [ Moderate PA (n=80) M High PA (n=61)

clinical guidelines stating the importance of PA in all stages
of neurorehabilitation (37). A range of studies, performed
among PTs in other various parts of the world, demonstrated
similar positive attitudes toward PA, for all types of patients
(29,38-41). Our findings further demonstrate that some
demographic factors such as the number of years of practice
with patients with NCs, specialization in neurologic physical
therapy, as well as percentage of patients with NCs compared
to total patient population do not influence beliefs. On the
other hand, PTs who self-report as moderately or highly phys-
ically active view the effects of APA and AS more positively
than PTs with low levels of PA. This seems to be related to
APA and AS’ effects on physical health and motor capacity
specifically. Similarly, Turkish PTs with greater levels of PA
were more convinced of the benefits of PA for their patients,
than their less active colleagues (42).

However, actions undertaken to promote APA and AS
remained infrequent. Only half of the PTs reported discuss-
ing APA or AS with their patients or inquiring into their PA
habits, and little more than half encouraged their patients
to engage in these activities. Moreover, the percentage of
PTs who reported promoting APA or AS “very frequently”
further dropped to less than 20%. This low percentage is in
line with conclusions drawn by two qualitative studies within
the field of neurological physical therapy. Indeed, authors of
these studies, performed in England and Ireland (29), and
New Zealand and Sweden (43), also observed that PA promo-
tion remained predominantly absent from clinical practice.
Conversely, Kennedy et al have found that 45% of their sam-
ple of 76 American PTs always promoted PA to patients with
NCs (44). This difference, noted between Europe and New
Zealand, and the United States, could be due to contextual
factors such as PT education and reimbursement conditions.

International collaborations could be set up in that regard, in
order to learn from one another’s experience and benefit all
parties involved.

The action that was found to be most lacking was guid-
ing patients with NCs through the steps toward enrolling in
an APA or AS in the community. Indeed, above 80% of our
study’s total sample reported never, or only rarely, doing
this. Yet, studies show that tailored PA counseling, taking into
account the social and environmental conditions unique to
each patient, is key in order to increase PA participation (45).
To be effective, PA promotion needs to be frequent, repeti-
tive, and include information on how and where to engage
in such activities in the community. Educating patients with
NCs on where to find this information themselves, as well as
who to contact in order to enroll in APA or AS session in the
community, is important as it empowers them and creates
long-term changes (45).

Interestingly, our data uncovered that the frequency of
APA and AS promotion-action was significantly greater fol-
lowing additional training in the field of neurologic physical
therapy. Indeed, PTs with additional training in neurology
reported undertaking more actions to promote APA or AS
to patients with NCs, than their colleagues without training.
This related to actions such as inquiring into their patients’
APA and AS habits, guiding patients through the steps
needed to enroll in an APA or AS program in the community,
and finally, monitoring or assessing their patients’ PA levels.
All these actions allow PA promotion to be tailored according
to the individual and his/her needs, and is vital for long-term
participation (46). Therefore, efforts should be placed toward
training more PTs in neurology, as it allows them to develop
essential competencies that seem to be lacking from general
PT training. This lack of training was observed by Eisele et
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al, who reported that German PTs, working in outpatient set-
tings with all types of patients, believed they required greater
competencies in order to promote exercise to patients who
do not engage in PA (47).

Moreover, our findings suggest that PTs who are trained
in neurology encounter less barriers to APA and AS promo-
tion. Barriers such as accessibility to information on APA and
AS availability in the community, as well as knowledge on
APA and AS in general, were also less common among this
group. Increased knowledge on APA and AS likely contrib-
uted to the increased actions undertaken by specialized PTs
to promote such activities to their patients. Other authors
have also reported on the important role of knowledge on
increasing frequency of PA promotion among PTs (44,48). It
is therefore of utmost importance that individuals with NCs
who are discharged from rehabilitation settings be redirected
to PTs in the community who are specialized in neurology.
Indeed, these PTs have greater understanding of the special
needs of this population, and therefore may provide them
with more information on ways to be physically active.

The total sample’s greatest barrier to PA promotion seemed
to be lack of demand from patients with NCs for such activities.
German PTs also reported lack of patient interest for PA as the
primary obstacle to exercise promotion for all types of patients
(47). However, data suggest that the majority of patients with
NCs, such as those with stroke, are interested in PA but lack
education on the matter and therefore do not bring up the
subject with HCPs (45,49). Moreover, certain tools, including
behavior change techniques and education, have shown to be
effective for those with low PA motivation (50).

In regard to accessibility to information on APA and AS
availability in the community, ranked as the second and first
barriers for PTs without and with specialization in neurol-
ogy, similar results have been observed by Zhu et al. In their
sample of 84 Australian PTs working in hospital settings, dif-
ficulty locating adequate PA opportunities in the community
was cited as one of the most common barriers (51). Indeed,
APA and AS still remain poorly developed when compared to
sporting activities and opportunities for individuals without
a disability (52). A solution could be to develop tools such as
websites or applications that display this informationin a user-
friendly way, and that updates them regularly. Collaborating
with patient organizations, which can provide greater insight
into the specific needs of their members, should be encour-
aged when developing this. Such tools then need to be made
visible among PTs in order to become engrained in everyday
use with patients with NCs. Associations representing PTs
at both a national and international level (such as “World
Physiotherapy”) could be involved in making these tools
visible.

Finally, time, or lack of it, seemed to be a barrier for half
of the sample. While some authors reported time to be a
significant, or even the most significant, barrier (38,53,54),
others found only small proportions of the sample to be lim-
ited by time (42,55). However, as exercise is now recognized
as a vital sign of health (56), it should gain priority in the
treatment. This could be facilitated through education and
implementation of specific guidelines on PA promotion in the
physical therapy practice (29).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Certain study limitations should be considered. First, the
sample size of 225 was not reached, though 255 PTs opened
the survey. This may be due to our eligibility criteria. Indeed,
the sample size calculation was based on the total number of
PTs in Brussels and Wallonia, while our study only recruited
PTs working in community settings with at least one patient
with a NC. Thus, the sample number obtained may be repre-
sentative of our specific population, though it is impossible to
be certain as reports only state total number of PTs. Second,
similarly to other self-completed questionnaires, social desir-
ability may have skewed results concerning the frequency
of actions undertaken to promote APA and AS. Moreover,
participation was voluntary, so recruited PTs may have been
highly interested in APA or AS. Yet, as one step of recruitment
included contacting PTs one by one, and as the percentages
of PTs answering “no” or “rarely” to some questions is high,
the influence of these factors likely remained small.

Conclusions

Though PTs practicing in the community view APA and AS
as very beneficial for their patients with NCs, and primarily
use active therapies within the treatment they provide to
these patients, promotion of APA and AS remains infrequent.
Certain barriers, including lack of demand for such activities
as well as difficulty in obtaining information on the availabil-
ity of community-based APA and AS, still limit them. However,
PTs who are specialized within neurologic physical therapy
promote APA and AS more frequently, and report fewer bar-
riers limiting their actions to do so. Effort toward educating
more PTs to neurological physical therapy should therefore
be made. Moreover, individuals with NCs should be directed
to these types of PTs once they return to community settings.
International collaborations should be encouraged, in order
to inform best practices on PA promotion within individuals
with NCs. Finally, tools, which centralize the information on
availability of APA and AS sessions, should be created to facil-
itate visibility of these activities.
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Reflecting on the past does not only mean celebrating
milestones but also understanding the path that led us to
where we are today. Thirteen years have passed since our
journal became a beacon for the Italian physiotherapy com-
munity. In 2011, a small visionary group of colleagues from
the Societa Italiana di Fisioterapia (SIF) recognized the need
to foster a solid scientific culture joined to the practical wis-
dom of clinical experience. From this foresight, the Italian
Journal of Physiotherapy was born.

During the formative years from 2011 to 2014, the journal
entered a significant collaboration with Minerva Medica, a
publisher that guided our earliest and most challenging steps
in the scientific publishing world. During that period, we
struggled with limited resources and low publication num-
bers similar to other journals, especially in the humanities and
social sciences (1). This crucial phase saw the release of four
journal volumes, each with four quarterly issues per year. It
was a period marked by diligent learning and growth, during
which the commitment of our authors, the critical insights
of our reviewers, and the leadership of Roberto Gatti as
editor-in-chief were pivotal in establishing the journal within
the physiotherapy community. Our vision of evidence-based
practice, not as a merely academic ideal but as a cornerstone
of everyday clinical practice, which was first articulated in our
inaugural editorial in 2011, has consistently guided our pub-
lications (2). This commitment has always been accompanied
by an unwavering focus on methodological rigor and trans-
parency in reporting, principles that are essential to scientific
research and shared by the entire editorial board.

In 2015, as we aspired to be an integral part of the bor-
derless international physiotherapy community, the /talian
Journal of Physiotherapy began expanding from its national
audience to an international stage. This expansion reached
a turning point when the newly appointed editor-in-chief,
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Marco Baccini, embarked on a new challenge by initiating
a collaboration with BioMed Central, a large open access
publisher owned by Springer Nature that produces over 250
scientific journals. The goal was to transform our “national”
journal into an “international” one (3). Partnering with BMC
brought numerous benefits, including increased visibility and
more efficient dissemination. Most importantly, it allowed
us to publish and distribute our articles under the terms of
the CC BY 4.0 License (Creative Commons Attribution 4.0
International License), fully aligning the journal with the
open science initiative (4). This collaboration also marked
the relaunch of our journal as the Archives of Physiotherapy
(AoP).

After four years, Marco Barbero was appointed as the
new editor-in-chief. To ensure the highest quality and effi-
ciency in the peer review process, the AoP board was signif-
icantly expanded to include more than 60 world-renowned
experts. Additionally, the editorial board was restructured
into sections reflecting some of the main areas of physio-
therapy (Musculoskeletal, Neurology, Geriatrics, Research
Methodology and Clinimetrics, Biomechanics, and Movement
Analysis). Expert section editors, along with teams of asso-
ciate editors, were appointed in each of these identified
areas to lead the review process. The aim of these changes
was twofold. First, we sought to improve the viability of the
peer review progress by redistributing the workload more
evenly within the editorial board, as the number of annual
submissions had exceeded the considerable figure of 100.
Secondly, and more importantly, we wanted authors and
readers to benefit from the expertise of specialists who could
review manuscripts with clinical knowledge and experience
in the areas mentioned. This effort was considered crucial
to ensure the external validity and clinical utility of pub-
lished papers, a key aspect that is often overlooked in peer-
reviewed publications (5). Two new article types, Viewpoints
and Masterclasses, were also introduced. These additions
enriched the AoP by providing space for expert opinions and
advanced educational content, thus fulfilling its mission to
advance the field of physiotherapy. The collaboration with
BMC Springer proved to be highly productive. Between 2015
and 2023, we published nine volumes comprising a total of
170 papers with an average rejection rate around 70%, a per-
centage in line with that of biomedical journals and not far
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from that of top-tier journals (6). These articles have accumu-
lated over 1,300 citations, highlighting the impact and reach
of our authors.

However, a partnership between a society with a single
journal and a global publisher managing hundreds of journals
has its own challenges, both from a financial and day-to-day
editorial management perspective. Therefore, at the begin-
ning of 2024, we ceased our collaboration with BMC Springer
and transitioned to AboutScience, a smaller publisher. The
adoption of the Open Journal System (0JS), an open-source
platform for online journal publishing used by more than
11,500 journals in 2012 (7) and currently exceeding 25,000,
was crucial to maintain the financial sustainability of our
editorial enterprise. This approach has allowed us to invest
more significantly in the diamond open access model, a fun-
damental consideration for SIF and the Editorial Board as well
as for all our funding partners (Federazione Nazionale Ordine
Fisioterapisti, Ordine Fisioterapisti Lombardia, Scuola uni-
versitaria professionale della Svizzera italiana, Associazione
Italiana di Fisioterapia) who have made every effort to ensure
that our publication remains freely accessible to all and with-
out any publication fees for authors. Furthermore, working
with a smaller publisher allows for a closer, more dynamic
partnership. We anticipate that this collaboration will foster
innovation and enable us to more effectively address the
numerous challenges of modern scientific publishing.

The collaboration is off to a good start. In June, Clarivate
announced our journal’s first impact factor of 2.1 and placed
AoP in the Q1 category for Rehabilitation. In addition,
Elsevier’s CiteScore has increased significantly, from 2.9 in
2022 to 3.6 in 2023. Both metrics underscore the growing
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influence and reputation of AoP within the international
physiotherapy community and positions the journal among
the leading journals in the rehabilitation field.

It has been a long journey, lasting more than 10 years,
fostering slow but solid growth, and we are clearly proud of
this important achievement but at the same time we look to
the future with awe. A speed beyond imagination has been
injected into the world of scientific publishing and produc-
tion has grown at impressive rates. In 2022, approximately
3.3 million scientific articles were published globally and (8)
according to a recent study, the global growth rate of scien-
tific production is such that it doubles every 17.3 years (9).
The field of physiotherapy is no exception, and we must
guestion its meaning.

Phenomena such as predatory journals, mega-journals,
and paper mills are clear examples of the drifts of a mar-
ket increasingly polluted by financial interests and lucrative
publishing models. Predatory journals exploit researchers by
charging high fees to publish their articles without providing
adequate peer review, thus diluting the quality of published
research (10). Meanwhile, mega-journals, which publish a
vast number of articles with less rigorous selection criteria,
contribute to the proliferation of less impactful research,
potentially overwhelming researchers and clinicians with
information of variable utility (11). Finally, paper mills pro-
duce fraudulent research for profit, often fabricating data,
authorship, and entire studies, thereby undermining the
integrity of scientific literature (12). The credibility of the sci-
entific publishing world is threatened by phenomena typical
of consumer-driven markets, where the relentless pursuit of
growth often leads to compromises in quality. The context

FIGURE 1 - Key milestones and
achievements of the journal
from 2011 to the present.
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is complex and will become even more so with the inevita-
ble adoption of artificial intelligence tools by researchers,
which will boost researchers’ outputs but not necessarily
improve quality (13). But it is important to reflect on the fact
that not only is the quality of our scientific publications in
danger of being corrupted, but research itself is in danger
of losing its original purpose. We view research as a unique
opportunity to deeply understand the complexities of physi-
otherapy practice and ultimately improve our interventions.
Having said that, how can we ensure that the AoP continues
to uphold the original purpose of research while contributing
to the improvement of clinical practice in the physiotherapy
community?

It is perhaps that the greatest value we have created lies
within our editorial board. Representing the physiotherapy
community, our expert and dedicated board members act
as gatekeepers against the market forces described earlier
as originally highlighted by Zsindely and colleagues (14).
Their knowledge, diversity, and expertise not only ensure
the quality of the peer review process (15) but also guar-
antee the integrity and preservation of the original intent
of the research published in AoP. This work of oversight and
assurance is vitally supported by our reviewers, whose con-
tributions are fundamental to maintaining high standards of
quality in our publication. In an era where scientific produc-
tion is growing at an ever-increasing rate and the risks associ-
ated with questionable editorial practices are on the rise, the
role of the editorial board becomes even more crucial. Our
members are not only called upon to rigorously assess the
quality and validity of the research but also to serve as ethical
guides, promoting a culture of transparency and responsibil-
ity. However, this priority on quality over quantity is made
possible, promoted, and shared not only by our board but
also by the publisher we have chosen for their commitment
to these values, and by the societies that support us. In this
sense, the AoP editorial board is not just a guarantor of qual-
ity but a flagship for the entire physiotherapy community,
committed to upholding the value of research and safeguard-
ing its original purpose. This collective commitment, sup-
ported and shared by our editorial partners and funders, will
be essential in meeting future challenges and ensuring that
the AoP continues to make a meaningful contribution to the
improvement of clinical practice within the physiotherapy
community. In doing so, we will also preserve the vision of
the SIF and of all its original founders.

Preserving Research in Physiotherapy
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ABSTRACT

Introduction: Goniometric finger range of motion (ROM) is the most common outcome measure used for functional evaluation
of finger joints, but its reliability is not well-evaluated. This study aimed to investigate intra- and inter-rater reliability of gonio-
metric finger ROM using a written protocol for active, passive, and composite movements in healthy adults.

Methods: The design was a single-center, cross-sectional, reliability study. Participants were 20 healthy adults (mean * standard
deviation, 36.4 + 10.9 years). ROM for active, passive, and composite movements of the fingers was assessed by three occu-
pational therapists with at least 5 years clinical experience in the field of physical disabilities. To standardize the measurement
method used, we developed a written protocol, stabilized the wrist position, and trained the evaluators. Intraclass correlation
coefficient (ICC) values were used for the reliability analysis. ICC (1,1) was used for intra-rater reliability. ICC (2,1) was used for
inter-rater reliability. Hand-shaped heatmaps were used to summarize the reliability data.

Results: Most of the results (88.7%) showed moderate to good intra-rater reliability (ICC > 0.50), while inter-rater reliability
showed less (69.0%). Both intra- and inter-rater reliability showed no trends between dominant and non-dominant hands, type
of movement, finger, or joint.

Conclusions: Intra-rater reliability was relatively high and using a written protocol was beneficial. Inter-rater reliability tended to
be lower, and differences in the physical structure of both raters and participants may have affected inter-rater reliability values.

Keywords: Finger, Range of motion, Reliability, Reproducibility, Standardization

What is already known about this topic: What does the study add:

* Goniometric finger range of motion (ROM) is the most common e Relative intra-rater reliability was relatively high and using a
outcome measure used for functional evaluation of finger joints. written protocol was beneficial.

e However, the intra- and inter-rater reliability of finger ROM is e Differences in the physical structure of raters and participants
not well-evaluated. may have affected inter-rater reliability values.

e The results of ROM cannot be interpreted in terms of absolute
reliability at 2-degree and 5-degree increments.

Introduction Range of motion (ROM) is one measure used for functional
evaluation of the finger joints (1). When restrictions occur due
to disease or disability, ROM is useful for understanding the
patient’s joint condition, observing changes over time, and
evaluating the outcome of an intervention (2). ROM assess-
ment is also frequently used during post-stroke upper limb

The fingers are indispensable for performance of tasks.
These sophisticated body parts have motor (e.g., grasping and
releasing) and sensory (e.g., touching and adjusting) functions.

Received: February 2, 2024 rehabilitation (3). There is a consensus that ROM should be
Accepted: September 17, 2024 used for musculoskeletal injuries (4). Santisteban et al’s (3)
Published online: October 8, 2024 review found that ROM is not only a traditional tool. It remains

a first choice for measurement of outcomes associated with
the body function categories of the International Classification
Corresponding author: of Functioning, Disability, and Health. In addition, due to the
Kayoko Takahashi current emphasis on evidence-based medicine, the need for
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There are only a few standardized protocols available for
finger ROM measurement (e.g., “Methods for Indication and
Measurement of Joint Range of Motion” by the Japanese
Orthopaedic Association and the Japanese Society of
Rehabilitation Medicine (5), Measurement of Joint Motion: A
Guide to Goniometry, fifth edition by Norkin and White (6)).
However, other than definition of the basic and moving axes,
some procedures of measurement are not consistent among
references. Therefore, repetition of measurements and
limb positions can vary across examiners. In clinical settings,
examiner bias can be high because therapists commonly use
the goniometer manually. Although several previous studies
have been reported on the reliability of finger ROM measure-
ment using goniometers, most of them were limited to the
certain fingers/joints (5-9) and movement type (10).

Sato et al (11) examined intra- and inter-rater reliability of
finger ROM at 2- versus 5-degree intervals. They found that
the error was smaller for the 2-degree interval measurement
than for the 5-degree interval measurement. This result sug-
gested that smaller angle changes can be captured using a
goniometer with smaller measurement intervals. Therefore,
it is necessary to verify intra- and inter-rater reliability for all
fingers, joints, and types of movement (active, passive, and
composite). Thus, the purpose of this study was to investi-
gate the intra- and inter-rater reliability of goniometric finger
ROM using a written protocol for active, passive, and com-
posite movements in healthy adults.

Methods
Research design

We used an observational, descriptive study design
to examine the intra- and inter-rater reliability of a new
protocol for goniometric measurement of finger motions.
The risk of bias of the present study was assessed using
the COSMIN checklist (Reliability: relative measures) in the
supplementary tables. The Kitasato University School
of Medicine and Hospital Ethics Committee (2020-027)
approved this study.

Participants

The participants were recruited from among the staff mem-
bers of the hospital where the first author was employed. The
exclusion criteria were as follows: (1) history of musculoskele-
tal condition, such as arthritis, orthopedic conditions involving
the upper limbs, (2) neurological, (3) psychiatric conditions, and
(4) an unstable general condition due to other complications.

Evaluator

Finger ROM was assessed by three occupational thera-
pists (TN, CM, HT) with >5 years of clinical experience in the
field of physical disabilities (Rater A/B/C, mean years of expe-
rience: 8.3 years).

Procedure

We developed a measurement protocol manual that was
based on “Joint Range of Motion Indication and Measurement

Intra- and inter-rater reliability of goniometric finger ROM

Methods” by the Japanese Orthopaedic Association and
Japanese Society of Rehabilitation Medicine (5) and Meas-
urement Evaluation for PT/OT: ROM Measurement, Second
Edition (2). To ensure uniformity of the measurement method
used, raters received a 15-minute course on the contents of
the written protocol and trained for 15 minutes individually
using the measurement manual.

Each participant was seated in a chair facing the table with
the assessed side of the arm placed on the table. The forearm
position was O-degree rotation with a 20-degree wrist dorsi-
flexion. A sheet of paper with a diagram of the basic fixed axis
was placed under the arm as a guide (Fig. 1A). The goniome-
ter was placed from the dorsal side of the hand with the long
handle (with fixed axis) on the basic axis and the short handle
(with meter printed) on the moving axis (Fig. 1B). The thumb
was measured first, followed by the index, middle, ring, and
little fingers. Measurement of each finger followed the order
of metacarpophalangeal (MP), proximal interphalangeal
(PIP), and distal interphalangeal (DIP) joints.

First, active (voluntary) movement was measured with
the accompanying verbal instruction, “Please bend XX joint
of your XX finger utmost, without moving your wrist.” If other
fingers were flexed at the same time, the raters instructed
the participant to “try to move only your XX (targeted) fin-
ger.” Second, passive ROM was measured in the same order,
with the instructions, “Please relax and let me bend your XX
finger’s XX joint to the maximum.” While measuring the MP
joint, extreme flexion of the interphalangeal (IP) joint was
avoided, and it kept its natural orientation. The MP and DIP
joints were straightened (0-degree flexion/extension) during
PIP joint measurement. When the DIP joint was measured,
the MP joint was straightened (0-degree flexion/extension)
with the PIP joint flexed at 70-90 degrees.

Last, active composite movements of all finger flexion
positions were performed following the same orders. The
instructions were, “Please bend all fingers utmost without
moving your wrist.” The thumb was placed closely over the
basal phalange of the index finger to avoid interfering with
ROM of the other fingers. If the goniometer could not fully
contact the joint, we allowed measurement on a line parallel
to the basic axis and axis of movement.

All three raters measured all participants twice with at
least 24-hour interval to test intra-rater reliability. For inter-
rater reliability, the dates of assessment were distributed so
a participant was not assessed by more than one rater on the
same day. Before each assessment, it was confirmed with the
participants that there had been no injury or change in hand
function since the last assessment. Assessment was con-
ducted individually in a separate room to ensure the other
raters were blinded, and discussion or comparison between
rates was strictly prohibited.

Data analysis

Intraclass correlation coefficients (ICCs) were used for the
relative reliability analysis (ICC (1,1) for intraclass reliability, ICC
(2,1) for inter-rater reliability) (12). R (version 4.0.2) was used
for the statistical analysis. We used heatmaps to summarize
the reliability data because the study included a large num-
ber of values, based on 366 ICC calculations. Heatmaps were
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(A) (B)

FIGURE 1 - Goniometric measurement of finger range of motion. A) Alignment of wrist during finger measurement. The axis of movement
and basic axis of wrist dorsiflexion are shown on a sheet placed on a desk, so that the 20-degree dorsiflexion fixation is not displaced during
measurement. The paper with both the fixed and moving axes was placed under the arm to stabilize the 20-degree dorsiflexion of the me-
asured arm. B) Placement of goniometer on finger. The goniometer was placed from the dorsal side of the hand with the long handle (with
fixed axis) on the basic axis and the short handle (with meter printed) on the moving axis. Note: Numerical values are measured to the first

digit in 2-degree increments.

also of great value for presentations based on the shape of the
hand. However, because heatmaps alone did not include all
necessary information, we provide ICC precision data for more
in-depth interpretation (Supplementary Table). In addition,
minimal detectable change (MDC) was calculated for abso-
lute reliability. The standard error of measurement (SEM) was
used to calculate an MDC value with the following formula:
MDC,, = 1.96*,/ (2)*(SEM). A SEM value was calculated as
\/_szr (square root of the error variance) (13).

Results
Participant demographic characteristics

Twenty healthy adults were included in this study; no par-
ticipants met the exclusion criteria and no data were miss-
ing. The mean * standard deviation age of the participants
was 36.4 + 10.9 years (33.8 + 8.3 years) for males and 40.3
+ 13.1 years for females, 40% were female, and 90% were
right-handed (Tab. 1).

TABLE 1 - Demographic characteristics of participants (N = 20)

Characteristics N (%)
Gender, N (%)

Male 12 (60)
Female 8 (40)
Age, mean (SD) 36.4 (10.9)

Dominant hand, N (%)
Right 18 (90)
Left 2 (10)

SD = standard deviation.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Relative intra- and inter-rater reliability

Figure 2-5 presents the results for the heatmap of intra-
rater reliability of each rater and inter-rater reliability among
the three raters. A darker red color indicated a higher ICC
value; a lighter color indicated a lower ICC value. Both intra-
and inter-rater reliability values showed no trends between
dominant and non-dominant hand, type of movement, fin-
ger, or joint. Rater C’s heatmap tended to be lighter than that
of rater A or B. Reliability results varied among the different
raters. Compared with intra-rater reliability (Figure 2-4), ICC
values for inter-rater reliability were generally low (Figure 5).
Detailed ICC information, including precision data, is pre-
sented in the supplementary tables.

Absolute intra- and inter-rater reliability

Both intra- and inter-rater reliability values showed no
clear trends between dominant and non-dominant hand,
type of movement, finger, or joint. Absolute reliability
varied depending on the different evaluators, but in many
cases MDC fitted between 10 and 15. Compared with
intra-rater reliability, MDC values for inter-rater reliability
were generally high. Detailed MDC and SEM information,
including precision data, is presented in the supplemen-
tary tables.

Discussion

This study examined the intra- and inter-rater reliability
of goniometric finger ROM measurements with ICC using a
written protocol for various type of movements in healthy
adults. Koo and Li (12) define moderate reliability (ICC 0.5-
0.75), good reliability (ICC 0.75-0.90), and excellent reliability

A
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FIGURE 2 - Intraclass correlation coefficient (ICC) values for intra-
rater A reliability. Darker red color indicates higher ICC, lighter color
indicates lower ICC. The number represents the type of finger. Detai-
led ICC information and standard error of the measurement (SEM),
including precision data, are presented in the supplementary tables.
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rater C reliability. Darker red color indicates higher ICC, lighter co-
lor indicates lower ICC. The number represents the type of finger.
Detailed ICC information and standard error of the measurement
(SEM), including precision data, are presented in the supplemen-
tary tables.
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FIGURE 3 - Intraclass correlation coefficient (ICC) values for intra-
rater B reliability. Darker red color indicates higher ICC, lighter co-
lor indicates lower ICC. The number represents the type of finger.
Detailed ICC information and standard error of the measurement
(SEM), including precision data, are presented in the supplemen-
tary tables.
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FIGURE 5 - Intraclass correlation coefficient (ICC) values for inter-
rater reliability. Note: Darker red color indicates higher ICC, lighter
color indicates lower ICC. The number represents the type of
finger. Detailed ICC information and standard error of the measu-
rement (SEM), including precision data, are presented in the sup-
plementary tables.
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(ICC 20.90). This study had a certain degree of reliability in
intra-rater reliability. Whereas the ICC tended to have lower
inter-rater reliability than intra-rater reliability, the results
supported previous studies.

Relative intra-rater reliability

Heatmap analysis revealed a constant dark red color that
indicated the presence of a relatively high intra-rater reliabil-
ity. There were only a few differences in reliability, depending
on the type of movement (active, passive/composite), dom-
inant or non-dominant hand, and each finger and each joint.
Lewis et al (10) examined intra-rater reliability of the MP, PIP,
and DIP joints of the middle finger of the dominant hand in
20 healthy adults. The raters were 10 therapists using Rolyan
goniometers to measure both active and passive movement.
The ICC values ranged from 0.43 to 0.99. The rater with the
highest reliability had ICC values of 0.84-0.99; the rater with
the lowest reliability had ICC values of 0.43-0.84. In this
study, rater A had the highest reliability (ICC 0.66-0.90 for
active composite movement). Thus, the results of this study
had acceptable reliability. A certain degree of intra-rater reli-
ability was achieved because we developed a measurement
protocol and used raters who were trained to ensure good
reproducibility.

Relative inter-rater reliability

For inter-rater reliability, heatmap analysis revealed lighter
red color than intra-rater reliability that indicated inter-rater
reliability was relatively low compared with the ICC values
of intra-rater reliability. Similar results for low inter-rater
reliability for finger ROM measurements, compared with
intra-rater reliability, have been published (9,10,14). Lewis et
al (10) found that inter-rater reliability is lower than intra-
rater reliability with ICC values in the range of 0.35-0.85. They
also found that errors in ROM angle were due to biarticu-
lar muscles and short DIP joints. Ellis et al (14) found that
inter-examiner measurements are less reliable than intra-
examiner measurements for the comparative reliability of fin-
ger ROM measurements using goniometry and wire tracing.
They included the amount of force applied to the goniome-
ter, the accuracy of alignment during goniometer application,
and identification of anatomical landmarks as reasons for
inconsistent measurement outcomes with respect to errors
in goniometer measurements. Short et al (15) mentioned
that the size of the rater’s body (height difference) may affect
the interpretation of goniometer readings. In our study, the
maximum palm lengths of each rater varied from 19.5, 17.5,
and 16.3 cm (average 17.8 cm), and the hand size of each
participant also varied. Handling difficulties due to differ-
ences in the body structure of both raters and participants
may have affected measurement consistency.

Absolute reliability

Measurement error was considered as absolute relia-
bility. Even if the interpretation of relative reliability was
acceptable, the results of absolute reliability may not be clin-
ically acceptable. However, rather than clearly judging it to
be “clinically unusable,” we would like to recommend that

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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medical professionals leave it to the “system” for interpreting
ROM. The Mayo Wrist Score (16) is a good example of a prac-
tice that takes this approach. In section 3 of the assessment
(regarding ROM), the assessment is based on an ordinal scale
in increments of approximately 25%, with emphasis on %
normal. Even if the ROM is clinically acceptable in terms of
relative reliability, medical clinicians should pay attention to
the results of this study, which show that the results cannot
be interpreted in terms of absolute reliability at 2-degree and
5-degree increments.

Strength of this study

The strength of our study is that we verified the reliability
of all active, passive, and composite movements of all joints
in all fingers of the participants” dominant and non-dominant
hands. In previous studies (7,8), the validation was limited
to certain fingers, joints, and types of movement, and this
study was the first to compare and validate the results by all
joints, fingers, and types of movement. In the clinical setting,
ROM should be measured at all affected joints and fingers,
and ROM of different types of movement would help define
the problem and plan the intervention. Therefore, the results
of this study contributed to the field of hand therapy by vali-
dating all fingers, all joints, and various types of movements.
The results also indicated that a certain degree of intra-rater
reliability was obtained.

As with other assessments (17,18), the creation of a man-
ual to reduce variation in measurement methods among
raters may have contributed to a certain reliability. In our
study, ROM was measured using a written protocol, and
multiple trainings were conducted among raters. These com-
ponents could have helped standardize the measurement
methods and improved reliability. ROM angle is significantly
affected by the position of the proximal joint. Thus, our man-
ual, with its concrete description of wrist position, could have
minimized rater bias and error.

Limitations and direction for future research

One of the limitations of this study is the sample size.
According to Borg et al (19), a sample size estimation for
a reliability study with three raters requires an ICC plan-
ning value of 0.8, a minimum acceptable reliability of 0.6, a
power of 80%, and an alpha equal to 0.05, with a necessary
sample size of 33 patients. However, the small variability
observed in ROM scores in this study may have mitigated
the impact of the small sample size on the reliability results.
For these reasons, future studies with larger sample sizes
are warranted to confirm our findings, particularly in cases
involving diseases or pathologies that result in limitations in
hand ROM.

The ROM measurement procedure was designed to
measure all types of movement of both the dominant and
non-dominant hands and to measure all fingers and joints
twice; 30 to 40 minutes were required to measure ROM for
each participant. This time constraint could have negatively
affected rater concentration and the ability to accurately
interpret the goniometer scale. Future research should be
modified to better reflect actual clinical settings.

A
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This study was a single-center study, and future validation
in multicenter studies are recommended. It is also possible
that differences in the physical structure of both the raters
and participants affected inter-rater reliability. Future vali-
dation studies should consider the effects of different body
structures of both raters and participants.

Conclusions

This study examined the intra- and inter-rater reliabilities
of finger ROM in healthy adults using a finger goniometer.
The results indicated that relative intra-rater reliability was
relatively acceptable and that inter-rater reliability tended to
be lower than intra-rater reliability. In clinical practice, having
the same rater is recommended to achieve a certain degree
of reliability, regardless of the type of movement or joint, and
to capture finger ROM changes over time.
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In the article “Pragmatism in manual therapy trials for .
knee osteoarthritis: a systematic review” it was reported References
post-publication that two of the studies included were sec- 1. Adams KR, Famuyide AO, Young JL, Maddox CD, Rhon DI.

ondary analyses of other studies that the authors had already Pragmatism in manual therapy trials for knee osteoarthritis:
included. Additionally, the authors modified the reasons for a systematic review. Arch Physiother. 2024 Feb 26;14:1-10.
excluding two other studies. The overall conclusions of the CrossRef. PubMed.

systematic review do not change.

We apologize to the readers. The final version of this arti-
cle, which has been edited to reflect these changes is availa-
ble online and includes a reference to this correction.
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ABSTRACT

Introduction: The 10-Meter Walk Test (10MWT) and Timed Up and Go (TUG) are valid tools for gait performance and mobility
assessment after total hip arthroplasty (THA). The study aimed to assess test-retest reliability of 10MWT and TUG in indoor and
outdoor environments in patients in acute phase after THA and compare their indoor vs. outdoor performance during these tests.
Methods: Thirty-five inpatients performed 10MWT and TUG in indoor and outdoor settings on the second postoperative day.
An additional evaluation session was performed after 1 hour under the supervision of the same operator. Test-retest reliability
was assessed using Intraclass Correlation Coefficient (ICC: 2.1) and Minimal Detectable Change (I\/IDCQS), while paired t-tests
were used to compare indoor vs. outdoor performance.

Results: Indoor (ICC: 0.94, MDC,: 0.13 m/s) and outdoor (ICC: 0.91, MDC,,: 0.16 m/s) 10MWT at maximum speed and indoor
(ICC: 0.92, MDC,,: 2.5 s) and outdoor (ICC: 0.93, MDC,,: 2.4 s) TUG revealed excellent reliability. Indoor (ICC: 0.86, MDC,:
0.16 m/s) and outdoor (ICC: 0.89, MDC,,: 0.16 m/s) 10MWT at spontaneous speed revealed good reliability. Spontaneous
(mean difference [MD]: 0.05 m/s, 95% confidence interval [CIQS]: 0.03, 0.07, p < 0.001) and maximum (MD: 0.02 m/s, Cl,:0.01,
0.04, p < 0.001) 10MWT revealed higher gait speed when performed outdoors compared to indoors.

Conclusions: Indoor and outdoor 10MWT and TUG are reliable tests in acute phase after THA. Higher gait speed during outdoor
10MWT may depend on test score variability, due to MDs being lower than MDC,,.

Keywords: Gait performance, Hip arthroplasty, Indoor setting, Mobility, Outdoor setting

What'’s already known about this topic?

What does the study add?

e The 1I0MWT and TUG are valid measurements tools, which are
widely used for assessing gait performance and mobility of
patients in acute phase after THA.

Introduction

Total hip arthroplasty (THA) represents a successful
surgical procedure to reduce pain and improve function and
quality of life in patients with end-stage hip osteoarthritis (1).
The advancements in surgical techniques (e.g., minimally
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e The 10MWT and TUG in indoor and outdoor settings are
reliable tests in acute phase after THA. Higher gait speed was
found during 10MWT performed outdoors compared to indoors,
but changes are lower than MDC,.

invasive surgical approaches) and improvements in periop-
erative care (e.g., prehabilitation and early mobilization
protocols) have allowed for length of stay reduction, which
decreased from some weeks to a few days in patients under-
going THA (2-4). When considering patients in acute phase
after THA, the achievement of clinical stability and functional
outcomes represents a milestone to establish the readiness
for hospital discharge (3). In fact, functional independence
during the execution of basic daily activities and satisfactory
levels of walking performance and mobility are required to
ensure a safe discharge in these patients (3,5,6).

The 10-Meter Walk Test (10MWT) and Timed Up and
Go (TUG) are valid measurement tools for walking perfor-
mance and mobility assessment in patients after lower limb
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orthopedic surgery (7,8). The 10MWT consists of asking
patients to walk along a 10-m walkway at self-paced and max-
imum speed to detect spontaneous and maximum walking
speed by timing the performance (7). During TUG, patients
are asked to rise from an armchair, walk at a comfortable
pace for 3 m, turn and walk back to the chair and sit down
again. The performance is timed to detect the test duration,
which is an index of functional mobility (8). However, when
considering 10MWT and TUG in patients with THA, the reli-
ability of these tests has only been described in patients with
end-stage hip osteoarthritis and in the subacute phase after
THA and in a sample of patients suffering from heteroge-
neous musculoskeletal conditions affecting the lower limb
(8-12). In addition, the assessment of walking performance
and mobility in patients discharged after THA is usually car-
ried out in a hospital setting (e.g., rehabilitative gyms or ward
hallways), which represent an indoor, familiar and supervised
setting in which patients have performed a rehabilitative
program during postoperative days. However, hospital dis-
charge often induces patients to perform outdoor activities
in unfamiliar environments, where the ability to adapt to
unexpected perturbations during gait and other functional
tasks is required (13). In this context, studies have described
motor performance changes between unfamiliar outdoor
environment and familiar indoor setting in older adults and
patients with gait disorders (14,15). Therefore, it is reason-
able to speculate that the execution of motor performance
tests such as 10MWT and TUG in indoor and outdoor settings
may be more representative of the locomotor performance
and mobility in patients discharged in acute phase after THA.

To date, no studies have investigated the reliability of
indoor and outdoor 10MWT and TUG in patients discharged
in acute phase after THA. Moreover, walking performance
and mobility in an indoor vs. outdoor environment have
never been compared in these patients. The first study’s aim
was to assess test-retest reliability of 10MWT and TUG in
indoor and outdoor environments in patients in acute phase
after THA. The second study’s aim was to compare indoor vs.
outdoor performance during these tests in patients in acute
phase after THA. We hypothesized that indoor and outdoor
10MWT and TUG would result in good to excellent test-retest
reliability in patients in the acute phase after THA. Moreover,
we expected better 100MWT and TUG scores when these tests
were performed indoors compared to outdoors.

Methods
Participants

Thirty-five inpatients with unilateral THA were enrolled
on the second postoperative day. Inclusion criteria were age
between 40 and 80 years, primary unilateral THA for osteoar-
thritis (Kellgren-Lawrence grade of at least 3) and readiness
for discharge (16). Patients with a Kellgren-Lawrence grade
of at least 3 were included in order to select participants
who underwent THA for advanced stage of hip osteoarthri-
tis including narrowing of joint space and bone sclerosis.
Discharge criteria included the ability to stand up from a
standard chair, walk at least 100 m, and perform stairs with
crutches. In addition, dry wound, hemoglobin levels higher
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than 8 g/dL, perceived pain at rest and during walking lower
than 4 points on a Visual Analogue Scale (VAS 0-10), and
absence of dizziness or nausea were required. Exclusion
criteria were revision surgery, perioperative complications,
diagnosis of cognitive impairment or psychiatric disorders,
and concurrent neurological or musculoskeletal conditions
able to influence postoperative functional recovery. All par-
ticipants were operated under spinal anesthesia by three
orthopedic surgeons of the same unit adopting a standard-
ized posterolateral approach with femur-first technique and
uncemented implant fixation (17). All patients followed a
postoperative in-hospital rehabilitation program under the
supervision of a physiotherapist. The rehabilitative protocol
consisted of two 30-minute daily sessions including manual
therapy techniques to improve hip range of motion, resis-
tance training to enhance strength of lower limb muscles,
and task-oriented exercises performed in standing posture
for increasing postural stability. In addition, patients were
trained on the execution of functional daily tasks, such as get-
ting out of bed, sitting on a chair, walking as tolerated, and
stairs performance with crutches (18). The study was carried
out at the Physiotherapy Unit of the Humanitas Clinical and
Research Center of Milan, Italy. All participants signed a writ-
ten informed consent as per the Declaration of Helsinki and
the ethical committee of our institute approved the study
protocol (number: CLF23/04).

Assessment

An experienced physiotherapist enrolled participants on
the afternoon of the second postoperative day. Immediately
after the enrollment, participants performed the 10MWT at
self-paced and maximum speed and TUG in a familiar indoor
(rehabilitation gym) and unfamiliar outdoor (straight side-
walk composed of flat tiles in the hospital garden) settings in
a randomized order. The indoor and outdoor sessions were
interspaced by a 5-minute resting period and the modified
Borg scale was used to monitor the participants’ fatigue (19).
Specifically, participants had to report a fatigue level equal to
0 before each session. Moreover, a wheelchair was used to
transfer participants from indoor to outdoor environments
in order to avoid fatigue onset. During 10MWT, participants
were asked to walk with crutches for 14 m at self-paced speed
and as quickly as possible. The initial and final 2 m were used
for acceleration and deceleration and the performance was
timed using a stopwatch to detect spontaneous and maxi-
mum gait speed. Two trials were performed for self-paced
and maximum speed conditions, and the mean score was
used for data analysis (10). After 10MWT, participants were
asked to perform the TUG. In particular, they were asked to
rise from an armchair, walk at a comfortable speed for 3 m
without crutches, turn and walk back to the chair in order to
sit down again. After a familiarization trial, two trials were
performed. The performance was timed with a stopwatch to
detect test duration, and the best trial was used for data anal-
ysis (20). The test execution complied with the most recent
guidelines on the use of restrictions and assistive devices
in patients in acute phase after THA, which recommended
the lack of hip movement restrictions in these patients (21).
After 1 hour, the indoor and outdoor sessions were repeated
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FIGURE 1 - Representation of study design. 10MWT = 10-Meter Walk Test; TUG = Timed Up and Go.

in the same sequence adopted during the first session and
under the supervision of the same operator to evaluate the
test-retest reliability of 10MWT and TUG in indoor and out-
door settings (Fig. 1).

Perceived pain was assessed by an experienced phys-
iotherapist at the end of each indoor and outdoor session
using the Numeric Pain Rating Scale (NPRS), which consists of
an 11-point numerical scale with a score ranging from 0 (no
pain) to 10 points (maximum pain). Finally, hip function and
impact of hip-related signs and symptoms on daily activities
were assessed to further characterize study participants. Hip
function was assessed through the Harris Hip Score (HHS),
which consists of a 10-item questionnaire ranging from 0
(high dysfunction) to 100 (no dysfunction) and exploring
pain, hip function, daily activities, hip deformities, and range
of motion. The Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) consists of a 24-item self-ad-
ministered questionnaire used to assess the impact of hip
pain, stiffness, and function on the performance of daily
activities.

Data analysis

Sample size was calculated a priori using the methodol-
ogy proposed by Walter and coworkers (22). Considering two
repetitions per subject, alpha error of 0.05, power (1-beta)
of 80%, and a minimum acceptable Intraclass Correlation
Coefficient (ICC) score of 0.5, 35 participants were required
to determine an ICC score of 0.8.

All measurements were checked for normality using
the Shapiro-Wilk test, and being normally distributed, were
expressed as mean and standard deviation. The ICC 2.1 with
a 95% confidence interval (Cl,,) was adopted to assess the rel-
ative reliability and interpreted as excellent (0.9 or greater),
good (between 0.75 and 0.9), moderate (between 0.5 and
0.75), and poor (0.5 or lower) (23). In addition, the Standard
Error of Measurement (SEM) was adopted to investigate the
absolute reliability. It was computed as SEM = SD V1-ICC,
where SD represents the standard deviation of the mean of
all trials, and expressed in the same measurement unit of the
test score (m/s for 10MWT and seconds for TUG) and as a

percentage of the mean. Moreover, the minimal detectable
change with 95% confidence (MDC,,) computed asMDC=1.96
SEM V2 was adopted to obtain a measure of the change in
terms of 10MWT and TUG scores that may be considered as
a true change beyond the measurement errors.

Finally, paired t-test was used to compare 10MWT and
TUG scores in an indoor vs. outdoor setting. Effect size was
also quantified using Cohen’s d with 95% Cl and interpreted
as small (0.2), medium (0.5), or large (0.8 or greater) (24).
Data were analyzed using SPSS 28.0 for Windows and the
level of significance was set at alpha = 0.05.

Results

All participants completed the evaluation sessions cor-
rectly; no dropouts occurred and none of the participants
required a longer resting period between indoor and outdoor
sessions. Participants had a mean age of 58.5 years (SD: 6.9
years, range: 46-80 years), a mean height of 1.71 m (SD: 0.01
m, range 1.56-1.83 m), a mean weight of 80.6 kg (SD: 16.9
kg, range: 48-102 kg), and a mean body mass index of 26.7
kg/m? (SD: 4.1 kg/m?, range: 18.8-33.2 kg/m?). Twenty-two
men and 13 women who underwent 22 right-sided and 17
left-sided THA were included. Twenty-four patients had pre-
operative Kellgren-Lawrence grade 3, while nine patients had
preoperative Kellgren-Lawrence grade 4. Finally, participants
reported a mean WOMAC score of 51.1 points (SD: 21.1
points) and a mean HHS score of 58.5 points (SD: 10.7 points).

Reliability

Excellent test-retest reliability was found for 10MWT per-
formed indoors (ICC: 0.94, p < 0.001, and MDC,: 0.13 m/s)
and outdoors (ICC 0.91, p < 0.001, and MDC,: 0.16 m/s) at
maximum speed, while good test-retest reliability was found
for 1I0MWT performed indoors (ICC: 0.86, p < 0.001, and
MDC,.: 0.16 m/s) and outdoors (ICC: 0.89, p < 0.001, and
MDC,.: 0.16 m/s) at spontaneous speed. Finally, excellent
test-retest reliability was found for TUG performed indoors
(ICC: 0.92, p < 0.001, and MDC_: 2.5 s) and outdoors (ICC:
0.93, p<0.001, and MDC,: 2.4 s) (Tab. 1).
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TABLE 1 - Test-retest reliability of 10MWT at self-paced and maximum speed and TUG performed in indoor and outdoor settings

Variables Test Retest ICC [C1 95%)] p-Value SEM SEM%
Indoor setting
10MWT — self-paced speed (m/s) 0.83+0.17 0.92£0.15 0.86[0.13; 0.96] <0.001 0.06 6.80
10MWT — maximum speed (m/s) 1.10+£0.20 1.16 £0.20 0.94 [0.64; 0.98] <0.001 0.05 4.34
TUG (s) 14631 13.5+3.1 0.92 [0.62; 0.97] <0.001 0.89 6.33
Outdoor setting
10MWT — self-paced speed (m/s) 0.88 £0.17 0.97+0.17 0.89[0.17; 0.97] <0.001 0.06 6.06
10MWT — maximum speed (m/s) 1.12+0.20 1.18+0.19 0.91[0.72; 0.96] <0.001 0.06 5.22
TUG (s) 147 +3.4 13.9+3.1 0.93[0.84; 0.97] <0.001 0.87 6.05

10MWT = 10-Meter Walk Test; Cl = confidence interval; ICC = intraclass correlation coefficient; SEM = standard error of the measurement; TUG = Timed Up and Go.

TABLE 2 - Indoor versus outdoor performance during 10MWT at self-paced and maximum speed and TUG

Variables Indoors Outdoors MD [CI 95%] p-Value Cohen’s d
10MWT — self-paced speed (m/s) 0.88+0.16 0.93+0.17 -0.05 [-0.07; -0.03] <0.001 0.51
10MWT — maximum speed (m/s) 1.13+£0.20 1.15+0.20 -0.02 [-0.05; -0.01] 0.042 0.25
TUG (s) 14.0+3.1 14.3+£3.3 -0.3[-0.59; 0.08] 0.138 -

10MWT = 10-Meter Walk Test; CI = confidence interval; MD = mean difference; SEM = standard error of the measurement; TUG = Timed Up and Go.

Indoor vs. outdoor performance

Participants showed higher gait speed during 10MWT at
spontaneous (MD: 0.05 m/s, IC,.: 0.03, 0.07 m/s, p < 0.001)
and maximum speed (MD: 0.02 m/s, IC,;: 0.01, 0.04,
p < 0.001) performed outdoor compared to indoor setting.
The effect size was medium for IOMWT at spontaneous speed
(d=0.51, IC,: 0.76, 0.26) and small for 10MWT at maximum
speed (d = 0.25, IC.: 0.01, 0.49). No significant differences
were found for TUG performed in indoor or outdoor settings.
Finally, no significant differences were found in terms of VAS
at the end of the indoor and outdoor sessions (indoor assess-
ment: 1.9 + 1.2 points, outdoor assessment: 2.3 + 1.0 points,
p = 0.450) (Tab. 2).

Discussion

The main finding was that excellent to good reliability was
found for 1I0MWT and TUG performed in indoor and out-
door settings in patients in acute phase after THA. Moreover,
higher gait speed was found during 10MWT at self-paced and
maximum speed, when this test was performed outdoors
compared to indoors.

Literature data have described gait speed during
10MWT as an indicator of functional status in patients
after lower limb orthopedic surgery including THA (10,25).
When considering available literature, a single study of
Unver and coworkers investigated the test-retest reliabil-
ity of the 1I0MWT in patients with THA (10). The current
study findings agree with the results of Unver and cowork-
ers, which demonstrated excellent test-retest reliability
(ICC: 0.96) for IOMWT at maximum speed in patients in
the first week after THA (10). However, mean gait speed
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of patients included in the study of Unver and coworkers
was substantially lower than mean gait speed observed
in the current study participants (0.22 vs. 1.13 m/s), sug-
gesting differences in terms of patients’ characteristics and
functional abilities (10). Despite the lack of information, it
is reasonable to speculate that hospital discharge criteria
were not satisfied in patients enrolled in the study of Unver
and coworkers compared to our study participants. In addi-
tion, our findings demonstrated good test-retest reliability
for 10MWT performed at self-paced speed.

The current study also revealed excellent test-retest reli-
ability for TUG performed indoors and outdoors in patients
discharged in acute phase after THA. Our findings revealed
ICC values higher than 0.90 both indoors and outdoors and
suggested that only changes greater than 2.5 s (MDC,,) in
terms of TUG score may be interpreted as true changes.
When considering existing literature data, studies have inves-
tigated the test-retest reliability of TUG performed indoors,
showing ICC values ranging from 0.83 to 0.98 in patients
after THA (11,20,26). In particular, the clinical features of our
study population are similar to the characteristics of patients
included in the study of Kirschner and coworkers, which
found an ICC value of 0.98 for TUG in patients with THA (26).
However, participants included in the aforementioned study
had greater body mass index than our study participants
and revealed a mean TUG score of approximately 20 s (26).
Moreover, Yuksel and coworkers described TUG test-retest
reliability of 0.96 and 0.59 in terms of ICC and SEM values in
patients at 6 months after THA (20). However, it is reasonable
to speculate that patients enrolled by Yuksel and coworkers
were extracted from a different population than participants
of our study. In fact, Lieberman and co-workers reported that
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patients usually achieve a complete restoration of functional
abilities at 6 months after THA (27). Furthermore, Doll and
coworkers reported an ICC value of 0.83 for TUG in patients
at 2 weeks after THA. Lower test-retest reliability in the
aforementioned study may depend on the use of different
walking aids among participants during TUG, such as one or
two crutches or a walker (11). In fact, the use of walking aids
might have increased the intrasubject variability between
test and retest trials, affecting TUG reliability.

This was the first study that compared indoor versus
outdoor performance in patients in acute phase after THA.
Conversely to our hypothesis, patients with THA revealed
higher spontaneous and maximum gait speed outdoors com-
pared to indoors. This finding was consistent with the results
of Schmitt and coworkers, which have described higher gait
speed in young and elderly subjects in an outdoor compared
to indoor setting, as a result of increased stimuli and multi-
sensory feedback provided by the outdoor environment (15).
However, it is worth also highlighting that the magnitude of
changes in our study were 0.05 and 0.02 m/s for spontaneous
and maximum speed, respectively. These values were lower
than the MDC,, values described for indoor and outdoor
10MWT in patients in acute phase after THA, suggesting that
observed changes may depend on the variability of the test
score described in the study population (28). Conversely to
Schmitt and coworkers, previous studies have reported no
differences between indoor and outdoor performance in
older adults and patients with gait disorders for neurological
conditions, in agreement with the lack of environment influ-
ence on gait abilities and mobility in patients in acute phase
after THA (13,29). The results of our study may depend on the
fact that the central nervous system tends to redistribute the
resources to adequately accomplish the task, when the per-
formance is not maximal (30). In fact, self-paced 10MWT and
TUG require submaximal levels of performance and 10MWT
at maximum speed was performed using crutches, which
might have contributed to limit the task maximality. The lack
of task maximality might have hindered potential motor per-
formance changes between indoor and outdoor settings. In
addition, the adoption of compensatory mechanisms (e.g.,
higher reliance on visual inputs) might have played a role in
ensuring similar levels of performance between indoor and
outdoor settings (13).

The assessment of test-retest reliability of 10MWT and
TUG and comparison between indoor and outdoor perfor-
mance during these tests were carried out in patients in
the acute phase after THA. Consistently with time following
surgery, patients revealed poor hip function and the presence
of hip-related signs and symptoms, as demonstrated by HHS
lower than 70 points and WOMAC score of 51.1 points (31,32).
In fact, these scores are similar to those reported by previous
studies in patients in acute phase after THA (3,31,32).

Some limitations need to be underlined in the current
study. First, our findings were extracted from patients in
the acute phase after THA showing specific features. In fact,
patients had no weight-bearing restrictions on the affected
limb and achieved readiness for discharge within the second
postoperative day. These factors limit the external validity of
our findings and caution is needed to generalize the current

results to a broader population undergoing THA. Second,
outdoor assessment was carried out using a sidewalk in the
hospital garden without ground irregularities or distract-
ing elements, which may be only partially representative of
the outdoor setting in which patients usually perform the
activities of daily living. Third, mean age of participants was
58.5 years and the age range adopted in the inclusion criteria
was slightly different from the age range of the majority of sub-
jects undergoing primary THA in our country (16). Therefore,
caution is needed to generalize the current study findings to
a broader population of patients with THA. Finally, no instru-
mental assessment was carried out. In fact, the investigation
of the reliability of spatial temporal parameter during 1I0MWT
and TUG might have revealed potential differences between
indoor and outdoor performance in acute phase after THA.

Conclusions

Indoor and outdoor 10MWT and TUG were reliable tests
to assess walking performance and mobility in patients in
acute phase after THA. Moreover, higher gait speed was
found during 10MWT at self-paced and maximum speed
outdoors compared to indoors, but the relevance of these
changes remains questionable.
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ABSTRACT

Introduction: The Postural Assessment Scale for Stroke Patients (PASS) is commonly used by health professionals in Italy in
several different translations. This study aimed to provide a validated version in Italian. The main focus is on the evaluator, to
guarantee a uniform application and interpretation of the statements and scoring for each item in the Italian context.
Methods: A standardized protocol was used for the translation and cross-cultural adaptation. A pilot study conducted using the
first draft of the scale led to a revised version, PASS-IT. A principal component analysis (PCA) was performed. The correlation
with the Trunk Control Test (TCT) was examined for concurrent validity. In addition, the relationship with the Barthel Index (BI)
and the Functional Ambulation Categories (FAC) was tested. Patients with recent stroke were tested for intra-rater (N = 49) and
inter-rater agreement (N = 30). Cronbach’s alpha, item-to-total correlation, corrected inter-item correlation, the intraclass cor-
relation coefficient (ICC), and measurement error were used to evaluate internal consistency and intra-/inter-rater reliability.
Results: The PCA showed a two-dimensional structure, with high reliability in both subsections (“non-weight-bearing” o = 0.865;
“weight-bearing” a = 0.949). A strong correlation (p > 0.80) was found with the TCT, the BI, and the FAC. The PASS-IT showed
high internal consistency, intra-rater (ICC = 0.942) and inter-rater reliability (ICC = 0.940).

Conclusions: The PASS-IT is a recommended scale, suitable for clinical practice and research in the acute and subacute stage.
The introduction of operating instructions resulted in the uniform application. A different order of the items allows faster
administration, reducing changes of posture.

Keywords: Cross-cultural adaptation, Outcome assessment, Postural balance, Postural control, Reproducibility of results, Stroke.

What'’s already known about this topic? What does the study add?

e The PASS is among the most recommended scales for the assess- e This study aimed to provide an Italian version of the PASS, going
ment of postural control in patients with stroke. Although it is through a cross-cultural validation process, adding operating
extensively used in Italy in several different translations, a vali- instructions to promote a uniform application and interpreta-
dated version is not available. tion of the scale among Italian health professionals.

Introduction

Stroke is currently one of the most common causes of
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disability and dependence among the older adult population
in developed countries (1-3). In the European Union, there
are over 9.5 million stroke survivors and a 27% increase is
expected in the next three decades, due to population aging
and improved survival rates (4).

In addition to compromising the limb mobility in the
affected side, a stroke causes an alteration of postural con-
trol and balance (5, 6). The ability to maintain balance in the
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sitting position, standing, and in postural variations is essen-
tial for the recovery of independence, and the close correla-
tion between postural control of the trunk in the acute phase
and future functional ability is recognized (6-10).

Being able to predict the degree of recovery at an early
stage after the stroke onset allows the medical and rehabili-
tation team to optimize time, tools, and resources in planning
goals and treatment (7, 8, 11). Hence the need to identify
valid and adequate assessment tools. The Trunk Control Test
(TCT) (12, 13) is probably the most used and feasible in the
acute stage. Of the four scales for trunk control compared
in 2019 by Fil Balkan et al (14), the TCT was found to be the
most time-efficient and with a better predictive value, but
showed a floor effect. In clinical practice a ceiling effect is also
frequently observed within the first weeks (15). Other scales
proposed in the literature, for example, the Fugl-Meyer (16,
17), require a long time and demanding training for their use
(18). Others, such as the Trunk Impairment Scale (TIS) (5),
evaluate trunk control only in a sitting position.

The Postural Assessment Scale for Stroke Patients (PASS),
conceived by Benaim et al and published in 1999 (19), eval-
uates the ability to maintain stable postures and balance
during positional changes. It can be applied to all patients
with stroke, even those with minimal postural control, in the
first 3 months. The validation studies confirmed the struc-
tural validity of the PASS, excellent inter- and intra-operator
reliability, high internal consistency (19), and the absence of
floor/ceiling (F/C) effects when applied to the target popula-
tion in the first weeks post-stroke (19, 20). A ceiling effect has
been found for patients with high functional ability (21, 22).

Recent studies showed that, compared to the Berg
Balance Scale, the PASS is better able to detect balance
improvements in patients with severe balance deficits (23),
and that it is a valid instrument to assess balance at an early
stage (20) but also in the subacute and chronic phase (24, 25).
It is an excellent early predictor for autonomy in both basic
activities of daily living (ADLs) and instrumental ADLs (IADLs)
(7, 19, 26), consistent with the results detected at 3 months
with the Functional Independence Measure (FIM) (19) or
at 6 months with the Barthel Index (BI) and the Frenchay
Activities Index (19, 27). The predictive power is greater
than the Fugl-Meyer’s (7), even in foreseeing the patient’s
walking ability after discharge (28). Because of its properties
and short evaluation time, the PASS is used worldwide and
validated versions have been produced in Portuguese (29),
Swedish (30), Spanish (31), Norwegian (32), and Turkish (33).

Moreover, the PASS is among the 14 highly recommended
outcome measures selected in 2013 by the American Physical
Therapy Association for individuals with stroke (34).

It is therefore advisable to use this tool in the clinical con-
text. Although the PASS is commonly used in Italy, there is no
cross-culturally validated version in this language. This study
aimed to provide an Italian version of the PASS, going through
a cross-cultural validation process, assessing its validity and
intra-/inter-rater reliability.

Methods

The study was conducted in two phases (Fig. 1): (1) trans-
lation and cross-cultural adaptation of the first version of the

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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l Translation and cross cultural adaptation process ‘

|

l Pilot study on 32 patients ‘

|

’ Definitive PASS-IT ‘

|

Permission obtained from the developer of the original
Postural Assessment Scale for Stroke Patients

1

Inclusion criteria:

- first-ever stroke (CT scan or MRI)

-adults > 18

- able to understand, read and speak Italian l
Exclusion criteria:

- additional neurological, orthopedic, and/or
severe cognitive impairments l

Assessment conducted on 49 patients

’ Researcher 1 applied TCT, B, and FAC (N = 49) ‘

51 patients recruited. Excluded N =2
(diagnosed with brain tumor)

Researcher 1 applied the PASS-IT (N = 49) ‘

| |

Researcher 1 applied the PASS-IT
again within 24 hours (N = 49)

At the same time with Researcher 1, Researcher 2
applied the PASS-IT to 30 patients (out of 49 enrolled)

Analysis

FIGURE 1 - Flowchart of the study.

Italian PASS (PASS-IT), followed by a pilot study to resolve
possible critical issues; (2) a psychometric evaluation, assess-
ing the validity and reliability of the PASS-IT.

Translation and cross-cultural adaptation

The translation and cross-cultural adaptation were con-
ducted following the six-step method proposed by Beaton
et al (35). Initially, two native Italian physiotherapists pro-
duced their own translations separately. Comparing the two
translations, a synthesis was produced in agreement. Two
back-translations were performed by native English trans-
lators, without clinical experience and not familiar with the
original scale. The comparison between the original version
and the back-translations revealed no substantial differences.
Subsequently an expert committee (composed of a method-
ologist, all the translators involved in the previous phases, a
physiotherapist not involved in the translation, a physiatrist,
a geriatrician, a stroke unit doctor, a rehabilitation coordina-
tor, and a nursing coordinator, all knowledgeable in English)
analyzed the semantic, idiomatic, experiential, and concep-
tual areas of the scale, choosing the most suitable expression
for each item. The changes made at this stage led to the first
draft of the PASS-IT.

For a preliminary evaluation of the tool, this version was
administered to a sample of 32 patients with recent stroke,
admitted to the Stroke Unit and to the Unit of Physical
Medicine and Rehabilitation of the IRCCS University Hospital
of Bologna. The participants were informed about the study
and gave written consent.

Twenty-one physiotherapists were invited to use the
PASS-IT for 3 months. A questionnaire was then handed out,
investigating clearness of the items, problems encountered,

A
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perception of confusing or missing features, and time needed
to administer the scale. The results were reported in a focus
group discussion, involving some of the authors, a method-
ologist doctor, and the physiotherapists, seeking terms which
could guarantee the best univocal interpretation. Critical
issues were highlighted and resolved by consensus.

Psychometric evaluation
Participants

The sample size of the psychometric evaluation study was
determined combining the results of the pilot study (average
total score 27.78 £ 8.19 in patients on day 14 + 3 from stroke
onset) and those reported by Kogak et al (average score
17.70 £ 10.08) (33). Since the current study involves patients
in @ more acute stage, an expected average score of 24 was
estimated. Aiming for a statistical power of 80% (68 =0.20)
and a significance level of 0.05 (a = 0.05), it was determined
that 20 subjects would be necessary to ensure reliable and
valid results. A larger sample size was enrolled, in order to
offset potential dropouts, provide increased statistical power,
and improve the generalizability of the results to a broader
population, enhancing the external validity.

The study was conducted on a group of 49 consecutive
patients (30 for the inter-rater reliability) admitted to the Stroke
Unit of the IRCCS University Hospital of Bologna between
February and July 2022. All patients were in the acute or early
subacute phase after a stroke onset (mean: 5 + 2.68 days; range:
1 to 12 days after the event).

The study included patients with a first-ever stroke,
confirmed by a cerebral computed tomography (CT) scan
or magnetic resonance imaging (MRI); adults > 18; able to
understand, read and speak the Italian language.

The study excluded patients with additional neurologi-
cal, orthopedic, and/or severe cognitive impairments, which
could compromise postural control or cooperation.

Data collection

Data were collected by two physiotherapists, both with
experience with patients affected by neurological diseases.
Researcher 1 was familiar with the PASS-IT, while Researcher
2, who had never used it before, received a short but detailed
training session (=1 hour).

For the intra-rater reliability investigation, the PASS-IT
was tested twice by Researcher 1 within 24 hours. During
the retest, Researcher 1 had no access to scores collected
the first time. For the inter-rater reliability investigation, 30
patients were assessed at the same time by Researchers 1
and 2. No discussion or comparison was allowed between
raters. All assessments were conducted bedside in the Stroke
Unit, with the bed in a low position and without side rails,
using a stopwatch and a PASS-IT form with operating instruc-
tions. To assess concurrent validity, Researcher 1 applied to
the 49 patients the following test and scales:

—  Postural Assessment Scale for Stroke Patients: specially
designed for individuals with stroke, it evaluates both
aspects of postural control: maintaining a posture and
changing posture. It has good sensitivity, since it uses

Italian version of the Postural Assessment Scale for Stroke

12 items with increasing levels of difficulty in the three
fundamental positions (lying, sitting, standing) and in
postural variations, with four response options for each
item (0 to 3; 3 =best performance), and a total score
ranging from 0 to 36. It does not require specific train-
ing, nor equipment, except for a stopwatch. It can be
safely administered by doctors and physiotherapists; the
administration time varies from 1 to 10 minutes (19).

— Trunk Control Test: one of the best known and easi-
est to administer tools to assess trunk control in stroke
(12, 13), it evaluates the patient in the lying and sitting posi-
tion. It consists of four items with three response options
(0=unable to perform movement without assistance;
12 = able to perform movement, but in an abnormal style,
e.g., pulls on bed clothes; 25 = able to complete movement
normally), and a total score ranging from 0 (minimum) to
100 (maximum, indicating better performance) (12).

—  Barthel Index: an ordinal scale developed in 1965 for use
in rehabilitation patients with stroke and other neuro-
muscular or musculoskeletal disorders (36), it measures
the degree of functional independence or need of assis-
tance of an individual, evaluating 10 common activities
of daily living (ADLs) with item scores ranging from 0 to
15, and a total score ranging from 0 (minimum) to 100
(maximum, indicating that no assistance is required to
complete the activities). A validated Italian translation
was used (37).

—  Functional Ambulation Categories: developed in 1984, it
is a 6-point scale that evaluates how much human sup-
port the patient requires when walking, considering dif-
ferent settings. The score ranges from 0 (patient cannot
walk) to 5 (independent ambulation on any surface) (38).

Statistical analysis

Data were entered into a dedicated database, arranged by
variables and finally analyzed using the Statistical Package for
the Social Sciences (SPSS) 28.0 for Windows. Demographic
data were analyzed using descriptive statistical tests.

The structural validity of the PASS-IT was evaluated with
the explorative factor analysis.

The oblique (Varimax) rotation was used. The appropri-
ateness of the factor analysis was evaluated using the Kaiser-
Meyer-Olkin (KMO) test (39) and Bartlett’s test. Sampling
was considered adequate if KMO was higher than 0.6.
Additionally, the result of Bartlett’s test of sphericity must
be less than 0.05 to indicate validity and suitability of the
responses collected for the purpose of the study. The num-
ber of factors was determined using the scree plot, the over-
all variance, and the pattern matrix. Two-tailed p-values less
than 0.05 were considered statistically significant.

The internal consistency of the PASS-IT was assessed
using the Cronbach’s alpha coefficient (a); a > 0.70 indicates
high inter-item correlation and good homogeneity of the
scale. Item-to-total correlation, corrected inter-item correla-
tion, and Cronbach’s a when the item is deleted were eval-
uated. Item-to-total correlation represents the correlation
between an individual item’s score and the total score of all
other items in a scale, indicating how well a particular item
aligns with the overall construct being measured. A common

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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cutoff for an acceptable item-to-total correlation is 0.30 or
higher, suggesting that the item contributes well to the over-
all reliability of the scale. Corrected inter-item correlation is
the correlation between each item and the sum of the other
items, excluding itself, which helps to avoid inflating the cor-
relation value. It indicates how similar an item is to the rest
of the items in a scale. Ideally, corrected inter-item correla-
tions should be between 0.20 and 0.50, ensuring that items
are related but not redundant. Values below 0.20 suggest the
item might not fit well, while values above 0.50 might indi-
cate redundancy. Cronbach’s a when the item is deleted rep-
resents the internal consistency reliability of a scale after the
hypothetical removal of a specific item. Values that increase
significantly upon deletion suggest that the item may be neg-
atively contributing to the homogeneity of the scale, whereas
minimal changes imply that the item is well-aligned with the
overall construct being measured.

For construct validity, the PASS-IT was compared with the
TCT. Since previous studies (20, 40) demonstrated the strong
positive correlation between the PASS and the level of inde-
pendence in ADLs and walking, a correlation analysis was
also performed to explore the relationship with the Bl and
the FAC. The correlation was examined using the Spearman’s
rho (p), whose value varies between -1 (perfect negative
association) and 1 (perfect positive association), with 0 indi-
cating no association. A correlation of 0.70 or higher, which is
considered a strong association, was expected.

F/C effect, occurring when the score does not change from
minimum or maximum despite clinical change, is defined as
the proportion of participants scoring the lowest (floor) or
highest (ceiling) possible score. It is considered to be present
if 15% or more achieve the lowest or highest score. It indi-
cates low reliability and limited responsiveness of the scale,
since a change of performance in these participants cannot
be measured (41).

The intra- and inter-rater reliability was assessed with the
intraclass correlation coefficient (ICC) and 95% confidence
interval (Cl). ICC values of 0.70-0.89 indicate high agreement,
0.90-0.99 very high agreement, 1.00 perfect agreement.

To assess the significance of changes observed in our
measurements, the Standard Error of Measurement (SEM)
and the Minimal Detectable Change (MDC) were calculated.
The SEM was computed to quantify the variability inherent
in our measurement process, ensuring an understanding of
the precision of our data. The SEM was calculated using the
formula: SEM = SD*V (1 —ICC), where SD represents the stan-
dard deviation of the baseline measurement.

The MDC was then derived to determine the smallest unit
of change that can be detected by the instrument beyond
measurement error. The MDC was calculated using the for-
mula: MDC=SEM x Z . x, where Z . is the z-value cor-
responding to the desired confidence level (typically 1.96
for a 95% confidence level), and the factor adjusts for the
two measurements being compared. This ensures that any
observed change equal to or greater than the MDC is unlikely
to be due to random measurement error, but rather reflects a
true change in the underlying phenomenon being measured.

Since the PASS and the TCT have different ranges (PASS
0-36, TCT 0-100), direct comparison of the SEM and MDC

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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values could lead to misleading interpretations. Larger
ranges naturally produce higher absolute values for SEM and
MDC, which might not reflect a true difference in the relative
precision or variability of the scales. To allow for meaning-
ful comparison, the normalized SEM and normalized MDC
were calculated, dividing each value by the respective scale
range and expressing the result as a percentage: normal-
ized SEM = (SEM/Range) x 100; normalized MDC = (MDC/
Range) x 100. This normalization process enables us to com-
pare the relative error and detectability of changes across
both scales, independent of their absolute range, allowing
for a more accurate evaluation of the precision and reliability
of the two tests.

Results
Translation and cross-cultural adaptation

The focus group with 21 physiotherapists highlighted diffi-
culties related to the interpretation of ambiguous terms. For
example, “support” can have several translations in Italian
(Appoggio, Sostegno, Supporto, or Assistenza) with different
meanings, confusing the active participation of the patient
with the help provided by an external operator. We chose the
terms that enjoyed the broadest understanding.

Critical issues were resolved by consensus. To over-
come them, a final version was produced (Appendix 1,
Supplementary Material), with operating instructions and a
different order of the items (Fig. 2). The PASS-IT was submit-
ted to the developers of the original PASS (19), receiving their
approval.

Psychometric evaluation

Fifty-one patients had been initially recruited; two were
excluded at a later time because they were also diagnosed
with a brain tumor. The characteristics of the participants are
presented in Table 1.

Further information about participants’ sensory disorders,
unilateral spatial neglect (USN), upper/lower limb spasticity
and function, as well as frequency distributions and percent-
age of the scores collected for each item are provided in the
Supplementary Material (Table S1 and S2, respectively).

Original
PASS-IT Item PASS

1 Supine to affected side lateral 6

2 Supine to nonaffected side lateral 7

3 Supine to sitting up on the edge of the table 8

4 Sitting without support 1

5 Sitting to standing up 10
6 Standing with support 2

7 Standing without support 3

8 Standing on nonparetic leg 4

9 Standing on paretic leg

10 Standing, picking up a pendl from the floor 12
11 Standing up to sitting down 11
12 Sitting on the edge of the table to supine

FIGURE 2 - New order of the items.
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TABLE 1 - Characteristics of the sample of patients included in the
study

Validity and Inter-rater
intra-rater reliability
reliability study N=30

study N=49

Mean+SD 71.96+12.46 68.57+13.02
Age (in years) )

Median (range) 75 (41-89) 69 (41-89)

Women 21(42.86%) 14 (46.67%)
Gender

Men 28 (57.14%) 16 (53.33%)

Ischemic 40 (81.63%) 24 (80%)
Diagnosis )

Hemorrhagic 9(18.37%) 6 (20%)

o Right 24 (48.98%) 14 (46.67%)

Brain injuries

Left 25(51.02%) 16 (53.33%)
Days between \jean+SD 542,68 54259
date of ictus
and date of \\ o (ange)  4(1-11) 5 (1-12)

testing

SD=standard deviation.
N =49 patients included in the validity and intra-rater reliability study;
N =30 patients included in the inter-rater reliability study.

A principal component analysis was performed. The KMO
test (0.880, p<0.01) confirmed the appropriateness of the
factor analysis and of the sample size. Bartlett’s test of sphe-
ricity was < 0.001. The scree plot (Figure S1 in Supplementary
Material), the overall variance, and the pattern matrix showed a
two-dimensional structure. The two components were studied
with a Varimax rotation with Kaiser normalization (Table S3 in
Supplementary Material). In factor analysis, items are allocated
to factors according to the highest factor loadings, typically
using a threshold of 0.3 or 0.4. Two unexpected groups of items
were identified: items 1-4 plus 12 (activities performed in lying/
sitting position, “non-weight-bearing”) and items 5-11 (activi-
ties standing, “weight-bearing”). High reliability was found for
both subsections: “non-weight-bearing” (ICC=0.865; 95% Cl:
0.795-0.917) and “weight-bearing” (ICC = 0.949; 95% Cl: 0.924-
0.968). These two subsections, which were not further inves-
tigated in this study, do not coincide with those of the original
PASS (“maintaining a posture” and “changing posture”).

Table 2 shows the scores for the four scales administered
by Researcher 1 on the same test occasion: PASS-IT, TCT, BI,

Italian version of the Postural Assessment Scale for Stroke

and FAC. Spearman’s rho (p) showed high concurrent validity
between the PASS-IT and the TCT (p = 0.845, p < 0.001) and a
strong correlation with the Bl (p =0.884, p <0.001) and the
FAC (p =0.889, p <0.001).

Table 3 shows the internal consistency results. For each
item the median score with Interquartile Range (IQR) is
shown, together with the item-to-total correlation, corrected
inter-item correlation, and Cronbach’s o when the item is
deleted. The item-to-total correlation shows a value of 0.390
for the first item, while the others range from 0.663 to 0.939.
The corrected inter-item correlation shows a value of 0.363
for the first item, with the others ranging from 0.617 to 0.921.
Cronbach’s a coefficient, regardless of which item is deleted,
is always > 0.90 (range 0.929-0.947).

In the intra-rater reliability study, the mean total score
for the PASS-IT is 24.15+10.14 for the first assessment
and 24.29+10.16 for the second assessment made by
Researcher 1. The mean interval between assessments was
9h43’ (SD =6h54’; range 3h30’ to 21h30’). There is high
reliability between total scores (ICC=0.942; 95% Cl: 0.914-
0.963; p <0.001) and for each item between first and second
assessment, with p ranging from 0.817 to 0.991.

In the inter-rater reliability study, the mean total
score for the PASS-IT is 26.00 + 9.60 for Researcher 1 and
26.03 £ 9.60 for Researcher 2. The assessments are highly
consistent for total scores (ICC=0.940; 95% Cl: 0.903-
0.968; p <0.001) and for single items, with p ranging from
0.988 to 1.000.

The SEM is 1.72 points for the intra-rater, and 1.63 points
for the inter-rater reliability. The MDC_, is 4.76 based on
intra-rater reliability data.

In the PASS-IT, five patients (10.20%) reached the max-
imum score (mean 24.22/36; range 3 to 36). Nine patients
(18.37%) scored between 34 and 36/36. No one scored O.
In the TCT, 29 patients (59.18%) received the highest score
(mean 77.63/100; range 0 to 100). The zero score was given
to two patients (4.08%).

With the new sequence of items, the time of administra-
tion decreased (pilot study, mean 12'14", range 5 to 20 minutes;
psychometric study, mean: 7’55 ”, range 4'35 " to 1525 ).

Discussion

The PASS-IT, with concise operating instructions, showed
a high intra- and inter-rater reliability, reflecting a uniform
application and interpretation of the scale. The involve-
ment of a large group of physiotherapists, together with the

TABLE 2 - Scores of administered scales and relationship with the PASS-IT

Median (IQR) Minimum Maximum Concurrent validity/correlation with the PASS-IT
PASS-IT 27 (18) 3 36 ---
TCT 100 (38) 0 100 p =0.845, p < 0.001
Bl 45 (80) 0 100 p=0.884,p<0.001
FAC 1(4) 0 5 p =0.889, p < 0.001

Bl=Barthel index; FAC=Functional Ambulation Categories; IQR=interquartile range; PASS-IT=Postural Assessment Scale for Stroke Patients, Italian; TCT=Trunk

Control Test.

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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TABLE 3 - Internal consistency results

Arch Physioter 2024; 14: 101

Intra-rater
Median Item-to-total Corrected inter-item Cronbach’s a when item is
(IQR) correlation correlation deleted
1. Supine to affected side lateral 3(0) 0.390 0.363 0.947
2. Supine to the nonaffected side lateral 3(0) 0.663 0.628 0.941
3. Supine to sitting up on the edge of the table 3(1) 0.800 0.771 0.937
4. Sitting without support 3(0) 0.734 0.686 0.938
5. Sitting to standing up 3(3) 0.939 0.921 0.929
6. Standing with support 3(3) 0.922 0.897 0.930
7. Standing without support 3(3) 0.933 0.911 0.930
8. Standing on nonparetic leg 0(1) 0.703 0.643 0.940
9. Standing on paretic leg 0(1) 0.680 0.617 0.940
10. Standing, picking up a pencil from the floor 2 (3) 0.882 0.843 0.933
11. Standing up to sitting down 3(3) 0.929 0.907 0.930
12. Sitting on the edge of the table to supine 3(1) 0.804 0.779 0.938

IQR=interquartile range.

rigorous method followed for the cross-cultural translation,
can be considered a strength of this study.

The modified sequence of the items, chosen also for
the Swedish (Swe-PASS) (30) and Norwegian versions (Swe-
PASS-NV) (32), allowed a quicker and smoother administra-
tion, avoiding repeated unnecessary changes of posture. The
clear distinction between the original two sections of the scale
(“Maintaining a posture” and “Changing posture”) is not fea-
tured, but the total score of the test does not change.

Although the PASS requires no training for use, the pilot
study highlighted the need for operating instructions, con-
sisting of concise and pragmatic indications, shown before
each item in the evaluation form, aiming to increase the uni-
formity both in the administration (setting, instruction given
to the patient) and in the interpretation of the results. For
example, foritems 4, 7, 8, 9 (sitting without support, standing
without support, standing on the nonparetic/paretic leg) it
is essential to use a stopwatch, as planned by the authors of
the PASS (20). Underestimating its use in the pilot study led
to imprecise scores.

Initems 1-3, 5, 10-12, different scores are expected based
on the amount of help received (“much help,” “little help,”
“without help”) (19). There are no tools to quantify numeri-
cally the help provided, which is subjectively affected by age,
technique, experience, build, and physical training of the
operator. The Swe-PASS replaced “much help” with “support
from two persons” and “little help” with “support from one
person” (30). After extensively discussing this aspect, the
original definition was preferred for the PASS-IT.

The original PASS describes a setting with a Bobath-type
plane 50 cm in height, with the person’s feet resting on the
floor. For short people, it is difficult to touch the ground from
this height, except by moving dangerously forward on the
edge of the couch. For taller people, excessive bending of

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

the lower limbs leads to unfavorable leverage. A sitting posi-
tion with hips and knees bent at 90° is therefore advisable,
as recommended by the new instructions for items 4 and 5.
When the patient rests on an anti-decubitus mattress, it is
essential that the mattress be maximally inflated, to allow
stability. Items in standing were tested wearing shoes, for
greater safety and hygiene, even if the original PASS doesn’t
specify whether the patient should be wearing shoes or be
barefoot.

While other cross-cultural validation studies evaluated the
patients at a chronic stage, or through a video-recorded per-
formance (31, 32), our study was carried out in an acute set-
ting, when a wide variety of factors (functional improvement,
caution, fatigue, fear, disorientation) can produce sudden
changes. For this reason, like in the Swedish validation study
(30), we chose a short interval (< 24 hours) between the intra-
rater observations, despite this representing a weakness of
the study because of recall bias. A longer interval could result
in higher grades at the second assessment, due to the func-
tional recovery of the patient, or because posture changes
had been practiced with the physiotherapist or the ward staff.

The value of verbal indications for carrying out the activ-
ity was also questioned. To standardize the application of the
scale, it is important that no verbal indications be provided
that are useful for its performance. Should they become nec-
essary, the verbal indications would be considered as “little
help,” like in the TCT (12).

The operating instructions emphasize that the PASS, for
each of the 12 items, evaluates the ability to perform the activ-
ity, without considering its quality. They also draw attention to
the fact that only one attempt is allowed for each item.

The PASS does not evaluate the ability to perform activ-
ities while seated. When this aspect is essential, it is advis-
able that more specific tools be used, such as the TIS (5), of
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which the validated translation in Italian is available (42), or
the Function in Sitting Test (43).

No patient scored zero in item 1 (Supine to affected side
lateral), and only one patient scored zero in item 2 (Supine to
nonaffected side lateral). This can be partially explained by
our exclusion criteria. Breistein et al (32) discussed the pos-
sibility that score 0 might be redundant for this item, since
even patients with little to no functional independence can
be turned on one side with help from one or two persons.
We agreed that a zero be scored when medical conditions
contraindicate rolling the patient to one side, but also when
the patient shows no participation or involvement in the
action.

Initem 7, the highest score is given if the person “can stand
without support for more than one minute and at the same
time perform arm movement above the shoulder level.” It is
important to select specific movements, with a predefined
number of repetitions, to obtain comparable results. Persson
et al (30) indicate the act of moving “hand/s from the fore-
head to the neck (like pulling your fingers through your hair)”
and bringing the arm back, relaxed along the trunk, without
however specifying the number of repetitions. We recom-
mend at least five repetitions of this movement.

As shown in Table S2, at first assessment 59.2% of patients
were not able to stand on the non-paretic leg (item 8), 63.3%
were not able to stand on the paretic leg (item 9), and 46.9%
were not able to pick up a pencil from the floor (item 10).
These findings are in line with those of the Swe-PASS (30) and
with the results described by Benaim et al (19) for the group
of patients evaluated on day 30 after a stroke. In items 8 and
9 it is not clear whether the foot which is not bearing the
weight must be lifted off the ground, or whether bending the
hip and/or the knee is required. During the pilot study, these
items had the worst inter-rater agreement. It was therefore
specified that the foot must be lifted off the ground, with the
opposite one entirely bearing the weight.

We consider the two-dimensional structure identified by
the principal component analysis an unexpected and inter-
esting finding. There is a clear division between items “non-
weight-bearing” (1-4 plus 12), where the patients show much
better performance, and the “weight-bearing” section (items
5-11), with a floor effect for some tasks. Nothing changes in
the way the scale is administered and scored, but we believe
that a “non-weight-bearing” and “weight-bearing” subdi-
vision can be relevant to better comprehend the patient’s
improvement and need for rehabilitation.

The present study confirmed a good correlation with the
TCT (p=0.845, p<0.001) and the FAC (p=0.889, p<0.001),
which had not been tested before. Our findings of a good cor-
relation with the Bl (o = 0.884, p < 0.001) are consistent with the
values reported by Mao et al (20) and Chien et al (40).

The PASS-IT showed very high reliability, in line with
Benaim et al (19) and other transcultural validations (30-33).

Considering that our patients were in the acute or early
subacute phase after a stroke, and nine of them (18.37%)
scored between 34 and 36/36, we agree with Chinsongkram
et al (21) and with Wang et al (22) that a ceiling effect is plau-
sible already in the first weeks for patients with high func-
tional ability. The TCT showed a significant ceiling effect, with

Italian version of the Postural Assessment Scale for Stroke

29 patients (59.18%) earning the highest score. Considering
this, the SEM (PASS =1.72, normalized 4.77; TCT =11.30),
and the MDC (PASS =4.76, normalized 13.22; TCT =31.34),
in our clinical practice the PASS-IT is more advisable, being
more responsive to slight changes (e.g., going from “with
much help” to “with little help”). Moreover, it evaluates the
patients also in the standing position and single-leg stance.

The original PASS does not report an MDC value. Hsueh
et al (44) indicate an MDC of 1.8 + 1.7 for acute stroke, but
their assessment was conducted at 14 and 30 days from
onset. Breistein et al (32) calculated smallest detectable
difference (SDD)=1.9 points (intra-rater) and 2.7 points
(inter-rater), but attested that “the measurement error may
be considered to be artificially low” due to the use of video
recorded assessment, without a real change in the partici-
pants’ performance.

Since different statistical methods were employed, a
direct comparison of the results is often impossible.

Conclusion

The PASS-IT is a valid and reliable tool, suitable for clin-
ical and physiotherapy practice in the acute and subacute
stage. The final version of the cross-cultural translation,
which includes short operating instructions and a different
sequence for the 12 items, overcame critical issues encoun-
tered during the pilot study. It serves the purpose of pro-
moting a uniform application and interpretation of the scale
among Italian health professionals and researchers. Further
study is needed to investigate the potential information
provided by considering the scale in its two dimensions,
“weight-bearing” and “non-weight-bearing.”
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ABSTRACT

Introduction: We conducted a systematic review of clinical practice guidelines to identify red flags for serious pathologies in
neck pain mentioned in clinical practice guidelines, to evaluate agreement in red flag recommendations across guidelines, and
to investigate the level of evidence including what study type the recommendations are based on.

Methods: We searched for guidelines focusing on specific and nonspecific neck pain in MEDLINE, EMBASE, and PEDro up to
June 9, 2023. Additionally, we searched for guidelines through citation tracking strategies, by consulting experts in the field, and
by checking guideline organization databases.

Results: We included 29 guidelines, 12 of which provided a total of 114 red flags for fracture (n = 17), cancer (n = 21), spinal
infection (n = 14), myelopathy (n = 15), injury to the spinal cord (n = 1), artery dissection (n = 7), intracranial pathology (n = 3),
inflammatory arthritis (n = 2), other systemic disease (n = 6), or unrelated to a specific condition (n = 19). Overall, there is very
little agreement (median Fleiss’ kappa of 0) between guidelines on the red flags to screen for serious pathologies.

Conclusion: Red flags were mainly supported by expert opinions. We also observed a general lack of consensus among guide-
lines regarding which red flags to endorse. Considering the current limitations of the evidence, specific recommendations on
which red flags to use cannot be provided, except for using the Canadian C-Spine rule for screening posttraumatic fractures.

Keywords: Differential diagnosis, Guidelines, Neck pain, Red flags

What is already known What does this study add
e Triaging serious cervical conditions mimicking musculoskeletal e Almost all the red flags were only based on mechanism rea-
neck pain is a mainstay in primary care. Although identifying soning (Level of evidence 5). Diagnostic accuracy values for red
these pathologies can be challenging for clinicians, their rec- flags were not reported, except for the Canadian C-spine rules.
ognition is relevant to determine which patients need to be Therefore, clinicians should rely on red flags cautiously, integrat-
referred to ensure safe and effective patient care. ing them with sound clinical reasoning.
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serious pathology masquerading as nonspecific musculoskel-
etal neck pain is a real challenge for clinicians, particularly in
a direct access setting (5,8-10). It has been estimated that
a delayed diagnosis of serious cervical pathologies ranges
from 5% to 20% of all cases accessing the emergency depart-
ment with neck pain, with potentially life-threatening con-
sequences in the worst-case scenario (11,12). Therefore, the
early recognition of serious cervical pathologies is a mainstay
for safe physiotherapy practice and allows clinicians to iden-
tify those patients who require referral to another health-
care professional for optimal management and best possible
outcomes (13).

As standard practice, red flags have been used to guide
physiotherapists in identifying serious cervical pathology
(14). Red flags are cues from a patient’s medical history and
clinical examination potentially associated with a higher risk
of serious conditions (15). As practical examples, a past his-
tory of cancer is considered a red flag for spinal malignancy,
urinary incontinence associated with back pain raises suspi-
cion for a cauda equina syndrome, and pulse changes during
palpation of a peripheral artery with neuropathic-like pain in
the lower extremities (namely, radicular pain) may suggest
the presence of peripheral arterial disease (13,16,17).

The recently released International Federation of Ortho-
paedic Manipulative Physical Therapists Cervical Framework
highlights the need for physiotherapists to use a differential
diagnosis tool for informed and safe management of the
cervical spine (4,18). Therefore, investigating red flags for
neck pain remains a priority for an informed practice and
the patient’s safety (14). To the best of the authors’ knowl-
edge, no systematic review has been published investigating
the recommended red flags for neck pain in clinical practice
guidelines for their scientific validity. Furthermore, knowl-
edge on the level of evidence red flag recommendations
were based on (e.g., systematic reviews of diagnostic test
accuracy studies, cross-sectional studies, mechanism-based
reasoning) may help clinicians to value the recommenda-
tions’ strength. Therefore, we aimed to: (1) identify red flags
to triage serious pathologies recommended in clinical prac-
tice guidelines for neck pain, (2) evaluate the agreement in
red flag recommendations across guidelines, and (3) investi-
gate the level of evidence on which the red flag recommen-
dations are based.

Methods

We used the “Preferred Reporting Items for Systematic
Reviews and Meta-analyses” (PRISMA) checklist for the
reporting of the present manuscript (19). The study protocol
was registered on MedRxiv (20).

Eligibility criteria

According to the Classification of Neck Pain and Asso-
ciated Disorders (NAD) (21), we included guidelines focus-
ing on specific (NAD IIl) and nonspecific neck pain (NAD
I/11). We excluded guidelines for serious neck pain (NAD 1V)
because we expected them to only address managing these
conditions, not identifying them in patients presenting with
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musculoskeletal neck pain. Also, we excluded guidelines not
explicitly focused on neck pain, such as guidelines in which
neck pain is only briefly mentioned in the context of other
disorders or a more complex topic (e.g., management of
chronic pain in general). A document was considered as a
clinical practice guideline if it fulfilled the following criteria
(adapted from the PEDro criteria for evidence-based clinical
practice guidelines (22)): it was produced under the auspices
of a health professional association or society, public or pri-
vate organization, healthcare organization or plan, or govern-
ment agency; a systematic literature search and review of
existing scientific evidence was performed during the guide-
line development; the guideline was based on published
systematic reviews; and the guideline contained systemati-
cally developed statements that included recommendations,
strategies, or information to guide decisions about appropri-
ate healthcare (22).

We did not apply any restrictions regarding publication
date and language. Non-English and non-Italian guidelines
were translated using “Deepl Translate” (Online). In addition,
we only included the most up-to-date version if multiple ver-
sions of the same guideline were present.

Study selection process

Without time restriction, we searched for guidelines in
MEDLINE (via PubMed), EMBASE, and PEDro electronic data-
bases on 09/06/2023. Supplementary Material 1 reports the
full search strategy for these databases.

Guidelines were also searched through forward and
backward citation tracking strategies (Web of Science on
12/07/2023), by consulting experts in the field (top 10 experts
on neck pain according to ExpertScape.com on 15/07/2023),
and by checking guideline organization databases. The fol-
lowing guideline organization databases were searched:
the “Canadian Medical Association Infobase of clinical prac-
tice guidelines” (Online), the “Istituto Superiore Sanita —
Sistema Nazionale LineeGuida” (Online), the “Guidelines
International Network” (Online), the “National Institute for
Clinical Excellence — NICE” (Online), the “OPTIMa collabora-
tion” (Online), the “Guideline Central” (Online), the “Scottish
Intercollegiate Guidelines Network — SIGN” (Online), and the
“Agency for Healthcare Research and Quality” (Online). In
addition, we screened the references of two recently pub-
lished systematic reviews on guidelines for neck pain (23,24).

Duplicates were eliminated using the Deduplicator func-
tion of “Systematic Review Accelerator” (25). We used the
online electronic systematic review software package (Rayyan
QCRI) to organize and track the selection process (26). Two
researchers independently performed the study selection
process by title/abstract (DF and FMo, or DF and AC) and then
by full text (DF and FMo). Any disagreement was resolved by
consensus or by the decision of a third author (AC).

Data extraction process

Two reviewers (DF and FMa) performed the data extraction
process independently using a standardized Excel form. The
data extraction form was piloted on three included guidelines.
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Any discrepancies were resolved with a consensus between
the two authors and eventually by a third author’s decision
(AC).

We extracted the following data from each guideline:
publication year, language of publication, association(s) or
society(ies) which generated the guideline, serious patholo-
gies considered (e.g., malignancy, fracture, infection, congen-
ital craniovertebral anomalies, cervical arteries dysfunctions),
reported red flags, if these red flags are presented for indi-
vidual pathologies or in a more general sense (i.e., not tied to
any specific pathology), level of the evidence of each red flag,
how red flags were supported (study design, consensus of the
guideline committee, or not reported), and, when available,
the diagnostic accuracy underpinning each recommendation.
We determined the level of evidence for each red flag recom-
mended in the guidelines by extracting the citations provided
in each source. The level of evidence was determined using the
2011 Levels of Evidence framework from the Oxford Centre
for Evidence-Based Medicine (27). This classification system
ranks evidence based on study design, with systematic reviews
of cross-sectional studies representing the highest level and
mechanism-based reasoning representing the lowest (Tab. 1).
Two researchers independently determined the level of the
evidence (DF and FMo). Any disagreement was resolved by
consensus or by the decision of a third author (AC).

TABLE 1 - Level of evidence for diagnostic questions according to the
2011 framework by the Oxford Centre for Evidence-Based Medicine

Level of evidence Description

Level 1 Systematic review of cross-sectional
studies with consistently applied reference
standard and blinding

Level 2 Individual cross-sectional studies with
consistently applied reference standard and
blinding

Level 3 Non-consecutive studies, or studies without
consistently applied reference standards

Level 4 Case-control studies, or poor or non-
independent reference standard

Level 5 Mechanism-based reasoning

Data synthesis

We calculated Fleiss’ kappa to evaluate the agreement
among guidelines recommendations (poor agreement <0.00,
slight agreement 0.00-0.20, fair agreement 0.21-0.40, mod-
erate agreement 0.41-0.60, substantial agreement 0.61-
0.80, almost perfect agreement 0.81-1.00) (28). Additionally,
to summarize the recommendations to triage serious pathol-
ogies and the study designs to support recommendations,
we computed descriptive statistics (absolute and relative fre-
guencies) and reported the results narratively.

Deviations from the protocol

Deviations from the published protocol were imple-
mented in response to reviewers’ requests. Specifically,
we determined the level of evidence for each red flag

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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recommended in the guidelines to enhance the rigor of our
findings and provide a clearer interpretation of the results in
relation to the existing literature.

Equity, diversity, and inclusion statement

The group of authors involved in this study comprises
five males from two high-income countries, Italy and the
Netherlands. Among these authors, three are physical ther-
apists (AC, FM, and FMo), one is both a physical therapist
and a statistician (DF), and the fifth is an epidemiologist
(BK). The group maintains a balance in terms of junior, mid-
career, and senior researchers. At the time of submission, DF
is a first-year PhD student, AC is an assistant professor, while
BK is a full professor. FM holds a PhD, and FMo is an assis-
tant professor with clinical and research experience focused
on neck pain. Both FM and FMo teach a postgraduate course
in screening for referrals for physical therapists in Italy. All the
authors have experience in conducting systematic reviews.
Additionally, all the authors have attended multiple courses
on planning and conducting literature reviews. It is worth
noting that our search strategy and data extraction process
were not biased toward any specific gender, race, culture, or
socioeconomic level.

Results

We retrieved 4,431 records from database investigations,
532 of which were duplicates. Titles and abstracts screen-
ing was performed on the remaining 3,899 records; we also
retrieved six records from expert consultations, three from
guideline organization databases, and seven from citation
tracking strategies. In total, 59 reports were selected for
full-text analysis. Ultimately, 29 guidelines met the inclusion
criteria and were included in the present systematic review
(Fig. 1). Supplementary material 2 contains the references to
the included guidelines.

Characteristics of the included guidelines

Of the 29 guidelines included in the study, 12 (41%) pro-
vided information on red flags for screening serious pathol-
ogies. Among the remaining guidelines, 10 (35%) contained
recommendations for diagnosing neck pain but did not men-
tion any signs or symptoms to screen for serious pathologies,
while 7 (24%) did not provide any diagnostic recommendation.
Supplementary material 3 reports the characteristics of the
guidelines that do not report red flags.

Of the guidelines reporting red flags, 3 (25%) were devel-
oped for patients who suffered from whiplash-associated
disorders (29-31), 5 (42%) for patients with NAD grade | to
Il (32-36), and 4 (33%) for mixed populations (e.g., whiplash
and NAD) (1,37-39). Most studies mentioned red flags for
specific pathologies (e.g., fracture, cancer, infection), while
3 (25%) described red flags unrelated to a particular disease
(e.g., Whalen et al (33) did not specify any particular pathol-
ogy but identified fever, alongside other signs and symptoms,
as a warning sign for serious conditions) (29,33,40). Table 2
reports the complete characteristics of the 12 guidelines
reporting on red flags.
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Red flags

Supplementary material 4 summarizes the 114 red flags
reported in the guidelines for fracture (number of guide-
lines = 8, red flags = 17), cancer (number of guidelines =
5, red flags = 21), spinal infection (number of guidelines =
4, red flags = 14), myelopathy (number of guidelines = 5,
red flags = 15), injury to the spinal cord (number of guide-
lines = 1, red flags = 1), cervical artery dissection (number
of guidelines = 4, red flags = 7), intracranial pathology (num-
ber of guidelines = 3, red flags = 3), inflammatory arthritis
(number of guidelines = 2, red flags = 2), other systemic
disease (number of guidelines = 2, red flags = 6), and unre-
lated to a specific condition (number of guidelines = 2, red
flags = 19). Additionally, Supplementary material 5 provides
the reference to external documents cited by Blanpied et
al (37) for the reported red flags. Many red flags (n = 77,
67.5%) were reported only by a minority of the guidelines.
As an example, only Bier et al (32) suggested that dyspha-
gia could be a possible red flag for cancer, and only one
out of four guidelines that considered spinal infection as a
serious pathology mentioned “HIV positivity” as a red flag
(36). Furthermore, only a few red flags (n = 7, 6.1%) were
recommended by most of the guidelines: five out of seven
guidelines (71.4%) mentioning red flags for fractures recom-
mended the Canadian C-spine rule as a screening tool; both
the two guidelines reporting red flags for osteoporotic frac-
tures agreed in recommending “history of osteoporosis,”
“use of corticosteroids,” and an “older age” as red flags; all
guidelines mentioning cancer as a serious condition recom-
mended a “history of cancer” and an “unexplained weight
loss” as flags for this condition; and three out of four guide-
lines (75%) considering spinal infection reported the pres-
ence of fever and a “history of recent infection” as red flags
for an infection (Supplementary material 4).

Agreement in red flags recommendations

Overall, there is very little agreement between guidelines
on the red flags to screen for serious pathologies (Tab. 3).
Notably, for all the pathologies, we found a poor agreement
(Fleiss” kappa < 0), except for cancer (slight agreement with
a Fleiss’ kappa of 0.15) and osteoporotic fractures (perfect
agreement with a Fleiss’ kappa of 1).

TABLE 3 - Fleiss’ kappa values

Pathology Fleiss’ kappa
Fracture 0
Osteoporotic fracture 1
Cancer 0.15
Vertebral infection -0.14
Cervical myelopathy -0.17
Arterial dissection -0.28
Intracranial pathology -0.50
Inflammatory arthritis -0.33
Systemic disease -1

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Level of evidence on which the red flag recommendations
are based

The Canadian C-spine rules were supported by Level 1
evidence, while the National Emergency X-Radiography
Utilization Study (NEXUS) criteria had Level 2 evidence. Ten
red flags, such as spasticity for cervical myelopathy and
swelling in multiple joints for inflammatory arthritis, did not
have any reference to determine their level of evidence.
The remaining red flags (102, 89.5%) were based on mech-
anism-based reasoning, corresponding to Level 5 evidence.

Of all the red flags identified, 36 (31.6%) were supported
by systematic reviews in the low back pain field or system-
atic reviews that did not provide direct information on the
diagnostic values of specific sighs and symptoms for identify-
ing serious conditions in patients with neck pain. Notably, 10
(8.8%) red flags lacked a reference. A combination of narra-
tive reviews, case series, and guidelines for patients with low
back pain supported the remaining red flags (n = 68, 59.6%).
Only the Canadian C-spine rules as a screening tool for frac-
tures were supported by systematic reviews and observa-
tional studies providing direct information on their diagnostic
accuracy (Supplementary material 4). Four guidelines (33%)
described the literature used to support the reported red
flags. Coté et al (1) reported that the red flags were based on
the existing literature on low back pain, Sterling (31) reported
that the red flags were supported by one or two primary stud-
ies with a low risk of bias, and Lemenunier et al (34) reported
that the red flags were supported by studies with an inter-
mediate level of evidence, such as low-powered randomized
controlled trials, well-conducted nonrandomized compara-
tive studies, and cohort studies. Lastly, Monticone et al (36)
reported that experts’ opinions supported their red flags.

Discussion

This review aimed to systematically collect the red flags
recommended by the guidelines to screen for serious pathol-
ogies masquerading as neck pain. We identified 29 guidelines,
12 of which made recommendations for screening serious
pathologies with a total of 114 red flags. Notably, 17 guide-
lines (59%) did not include screening for serious pathology
recommendations, indicating that this topic is overlooked in
more than half of the current guidelines. Our analysis showed
that only a few red flags were consistently mentioned by the
12 guidelines that reported recommendations for screening
serious pathologies, with many red flags (59.6%) reported
only by a minority of the guidelines. The agreement between
guidelines on the red flags for screening serious pathologies
was generally poor, as measured by Fleiss’ kappa. Among
all the red flags, only the Canadian C-spine rules were well
referenced (Level 1 evidence) and had diagnostic value as a
screening tool for fractures in patients with neck pain after
trauma. All the other red flags were either not referenced or
suggested by mechanism-based reasoning (Level 5 evidence).

There are three main reasons for the heterogeneity in the
recommended red flags. First, there is a lack of secondary
studies, such as systematic reviews, specifically conducted
to identify red flags for neck pain. Except for the Canadian
C-spine rules, all the red flags were supported by primary
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studies or systematic reviews that did not aim to summarize
the diagnostic values of red flags for neck pain or were not
supported at all. For example, the guideline by Coté et al (1)
reported that “as there is a paucity of literature on red flags
for neck pain, the list of red flags was informed by the low
back pain literature.” Most of the included guidelines cited
Nordin et al’s (41) review as a reference to support the rec-
ommended red flags. However, this review does not contain
results on the red flags for which it is used as a reference.
Notably, there is no strong evidence for most of the red flags
for neck pain, and, therefore, the guidelines mainly relied
on studies conducted in other fields and expert opinions to
make their recommendations, resulting in high variability in
the red flags provided in each guideline. Second, guidelines
frequently presented the same red flags but offered a differ-
ent cutoff or definition due to the absence of a universally
agreed definition or a different healthcare system. As an
example, four guidelines agreed on older age as a red flag
for cancer. However, three guidelines reported “age above
60” (1,32,34), while one reported “age above 50” (36). Thus,
the heterogeneity in the red flags can also be attributed to
a lack of an agreed definition for almost all red flags. Third,
the guidelines are customized to align with the specific
health policies of the countries where they are created. For
instance, the way patients can see a physiotherapist varies
between countries, with some allowing direct access and
others requiring a physician’s referral. These disparities may
have led to heterogeneity in the suggested red flags. Our
results also highlight that certain serious medical conditions
have received less attention in the guidelines. As an exam-
ple, only three guidelines reported red flags for intracranial
pathologies, and only two reported red flags for inflamma-
tory arthritis. This lack of knowledge of clinical predictors
may reflect the diagnostic delay in certain pathologies, such
as axial spondyloarthritis (42).

Our review also aimed to gather data on the diagnostic
accuracy of the red flags. Several guidelines have presented
the diagnostic accuracy of the Canadian C-spine rule, reveal-
ing its accuracy as a screening tool for fractures with a sen-
sitivity of almost 100%. Papic (30) also highlighted that a
positive Canadian C-spine rule reduces unnecessary imag-
ing by 44% by mentioning preliminary results of a Cochrane
review (43). The Canadian C-spine rule is a decision tool that
combines several red flags with a high sensitivity. Accordingly,
the combination of red flags of serious lower back pathol-
ogies was found to increase their diagnostic accuracy posi-
tively (44). Notably, in our review, the diagnostic accuracy for
all other red flags was not reported. Therefore, it is unclear
how these signs and symptoms may affect the likelihood of a
serious condition. In addition, their combination could not be
investigated. This indicates that the clinical influence of these
red flags remains, at best, uncertain.

Implication for practice

Clinicians are responsible for screening for underlying
serious conditions when managing patients with neck pain.
Of the 29 included clinical practice guidelines, only 12 rec-
ommended screening for serious non-musculoskeletal disor-
ders. This recommendation consistently received a “strong”
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indication in favor whenever the strength of the recommen-
dation was provided. However, there seems to be a lack of
consensus on which red flags to use, almost all red flags are
merely based on mechanism-based reasoning (Level 5 of evi-
dence), and a report or reference to their diagnostic accuracy
is often lacking. For these reasons, specific recommenda-
tions on which red flags to use cannot be provided, except
for using the Canadian C-Spine rule for screening posttrau-
matic fractures. In fact, this rule is recommended by multi-
ple guidelines based on systematic reviews of the literature
(Level 1 evidence). Additionally, we have access to diagnos-
tic accuracy values that support the Canadian C-Spine rules
as an excellent screening tool, with sensitivity approaching
100%.

It is important to consider that the absence of clear red
flags does not rule out the presence of a serious underly-
ing condition. In addition, due to the rarity of many serious
pathologies, one of the difficulties in differential diagnosis
and in investigating the diagnostic accuracy of red flags is
that some of these conditions may be present but clinically
unmanifested (6). Although red flag testing remains the best
tool to screen for serious cervical pathology, red flags when
used in isolation are often uninformative (45,46). However,
when combined within a broad clinical reasoning framework
to determine the level of suspicion about serious pathology,
they may help clinicians make the best judgment on the
appropriate clinical action (e.g., further investigation or refer-
ral) in a continuous monitoring process (46,47). Within this
reasoning pathway, the evidence to support red flags should
be considered in the context of the patient’s health profile
(e.g., risk factors, medications, comorbidities, age, and gen-
der) (47).

It is also important to consider that not all red flags mas-
querade severe medical conditions and that not all condi-
tions and their stage require an emergency referral. Based
on the level of concern, the decision might be: to begin a trial
of therapy keeping an alert to clinical features that change
unexpectedly in patients with no concerning features; begin
a trial of therapy with watchful waiting in patients with few
concerning features; urgent referral in patients with some
concerning features — such as suspected myelopathy with
long-lasting symptoms; or emergency referral in patients
with some concerning features that might benefit from early
specialized intervention — such as suspected myelopathy
with new-onset neurological signs or symptoms. After evalu-
ating the presence of red flags and considering the patient’s
clinical profile, clinicians must use their clinical reasoning
to thoughtfully weigh the risks and benefits when deciding
whether to refer the patient or not. For a deeper discussion
on integrating red flags in clinical reasoning, we invite read-
ers to refer to Finucane et al (13), Rushton et al (14), de Best
et al (48), and Kranenburg et al (47).

Implication for future research

Future research should focus on conducting secondary
studies like scoping and systematic reviews to map and/or
summarize all the evidence regarding using red flags in peo-
ple with neck pain. Primary studies should also be conducted
to determine red flags’ diagnostic accuracy and identify
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additional signs and symptoms that could indicate less con-
sidered pathologies in the current guidelines, such as intra-
cranial pathologies and inflammatory arthritis. Since serious
pathologies are rare in patients with neck pain, conducting
cross-sectional and prospective cohort studies is challenging.
Hence, it would be better to rely on retrospective studies like
case-control observational studies, even though they might
have a higher risk of bias (49). Additionally, it would be helpful
to study the diagnostic value in terms of discrimination and
calibration of clusters of red flags, such as diagnostic predic-
tive models (50). Finally, it would be beneficial to establish a
clear and agreed definition for the most frequently reported
red flags in the literature to prevent any future research wast-
age. As an example, the literature could define the duration
and dosage of corticosteroid usage or establish a standard
age threshold for identifying a person at risk of cancer. Such
standardizations would ensure that the red flags are consis-
tently and accurately reported across various studies, leading
to more reliable and comparable research outcomes.

Comparison with the low back pain field

In line with our findings, it has been observed that there
is high heterogeneity in the red flags presented in the guide-
lines for individuals with low back pain. Verhagen et al (51,52)
found no agreement between guidelines on which red flags
should be recommended, paucity of diagnostic accuracy, and
insufficient empirical support for most red flags. However,
in contrast to neck pain, a significant amount of research
has recently been conducted regarding red flags for the low
back pain field. For instance, in 2020, the IFOMPT released a
framework to clarify the role of red flags in identifying seri-
ous pathology (47). Additionally, the Cochrane Collaboration
published two systematic reviews of red flags to screen for
cancer and fractures in patients with low back pain (45,46).

Strengths and limitations of the present systematic review

This study followed a rigorous methodology. Notably, we
published a protocol with the study’s objectives, the search
strategy was comprehensive, including the consultation with
experts in the neck pain field, and all the phases were per-
formed independently by two authors. Nonetheless, this
study has some limitations. First, we translated non-English
and non-ltalian guidelines using “Deepl Translate.” DeeplL is
a software based on artificial intelligence that is highly pre-
cise in translating scientific papers (53). However, the transla-
tion would have probably been more accurate with the help
of a human native speaker. Second, determining whether a
paper should be classified as a guideline can be challenging.
To decide if a document had to be considered a guideline,
we employed the PEDro criteria for evidence-based clini-
cal practice guidelines. However, even with these criteria
and even though we consulted the top experts in the neck
pain field asking them for additional guidelines we did not
retrieve with our initial search, there is still a possibility that
a guideline may have been misjudged as not being a guide-
line. Third, we determined the level of evidence on which the
red flags recommendations are based using the 2011 Oxford
Centre for Evidence-Based Medicine Levels of Evidence (27).
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This classification system primarily focuses on study design
rather than the quality or applicability of the evidence to clin-
ical practice. As a result, we may have overlooked important
nuances, particularly in the case of red flags based on lower-
level or mechanism-based reasoning. Fourth, we assessed
the strength of recommendations for screening for serious
pathologies by referring directly to the descriptions in the
guidelines (see Tab. 2). In some cases, such as the Bier et al.
guidelines (32), the description of the strength of recom-
mendation (e.g., “Further research is very likely to have an
important impact on our confidence in the estimate of effect
and is likely to change the estimate”) was unclear, as the
guideline did not provide an effect estimate (i.e., diagnos-
tic accuracy values). This shows that some guidelines have
imprecise reporting, and the strength of the recommenda-
tion is often based on a general statement.

Conclusions

Our review observed significant heterogeneity in the red
flags recommended in guidelines for neck pain, with a general
lack of consensus between guidelines for which red flags to
endorse. Most red flags were not supported by a reference or
were supported only by mechanism-based reasoning. Also,
evidence for the accuracy of recommended red flags was
lacking, except for the Canadian C-spine rule for fractures.
Addressing the gaps in the current literature is a mainstay for
future research. This includes conducting secondary studies
to systematically summarize the available red flags and pri-
mary studies to determine the diagnostic accuracy of signs
and symptoms that may suggest a serious medical condition.
According to the current limitations of the evidence, specific
recommendations on which red flags to use cannot be pro-
vided, except for using the Canadian C-Spine rule for screen-
ing posttraumatic fractures. Therefore, clinicians should use
the red flags mentioned in the guidelines cautiously and inte-
grate them into a sound clinical reasoning process.
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ABSTRACT

Introduction: Frozen shoulder (FS) is a musculoskeletal disorder affecting the glenohumeral joint. This condition leads to dis-
ability and a worsening in quality of life. Despite its considerable impact on patients and its economic burden, research on the
psychological and social implications of FS—as well as patients’ perspectives and needs—is limited. This study aims to explore
the perspectives, perceptions, and expectations of individuals suffering from FS, providing a comprehensive understanding of
their experiences and needs.

Methods: A cross-sectional observational study was conducted following STROBE guidelines. A 59-question survey was admin-
istered to Italian individuals diagnosed with FS from April 1 to July 1, 2023.

Results: All 110 participants completed the survey. Most preferred an experienced and empathetic physiotherapist (73.64%)
and relied primarily on physiotherapy (49.09%) for FS management. Additionally, 45.45% were open to a multidisciplinary
approach. Subjects reported reducing night pain (71.82%) and achieving full range of motion (ROM) recovery (70.91%) as their
top priorities. Participants reported a notable shift in their mood from “pre” to “post” FS, with many experiencing fear and cata-
strophizing thoughts and perceiving a lack of social support. Furthermore, 27.27% were open to cortisone use, while 25.45%
considered electrophysical agents beneficial for managing the painful phase of FS.

Conclusion: These results underscore a strong preference for empathetic physiotherapists and the value of a multidisciplinary
approach. Addressing night pain and restoring ROM are crucial priorities—emphasizing the need for tailored and shared deci-
sion-making. Additionally, these findings highlight the importance of addressing psychological well-being alongside physical
symptoms.

Keywords: Adhesive capsulitis, Frozen shoulder, Irritable mood, Psychological, Rehabilitation, Stress

What is already known about this topic What does the study add
® Frozen shoulder primarily affects working-age individuals and e Individuals with frozen shoulder prefer skilled and empathetic
is characterized by severe pain, restrictions in multidirectional physiotherapists, indicating a potential shift in treatment par-
shoulder movement, and a significant economic burden. These adigms. The prevalence of catastrophizing tendencies and per-
issues have a stressful impact on physical, personal, and social ceived lack of social support further underscore the need to
aspects of individuals’ lives. address psychological well-being as part of patient care.
Introduction

Received: August 3, 2024

Accepted: November 13, 2024 Frozen shoulder (FS) is a condition affecting the gleno-
Published online: December 9, 2024 humeral joint (1,2), with a prevalence in the general pop-
ulation estimated to be between 2% and 5%, and with a
higher incidence in women and subjects aged 40-60 years.
Corresponding author: The exact etiology of FS remains unclear, despite extensive

Fabrizio Brindisino research into its etiopathogenesis, biological characteristics,
email: fabrizio.brindisino@unimol.it

This article includes supplementary material

2024 The Authors. This article is published by AboutScience and licensed under Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).

e Archives of Physiotherapy - ISSN 2057-0082 - www.archivesofphysiotherapy.com
w Commercial use is not permitted and is subject to Publisher’s permissions. Full information is available at www.aboutscience.eu


http://www.archivesofphysiotherapy.com
https://creativecommons.org/licenses/by-nc/4.0/legalcode
https://doi.org/10.33393/aop.2024.3244
https://orcid.org/0000-0001-8950-8203
https://orcid.org/0000-0001-7265-0692
https://orcid.org/0000-0002-1609-8060
https://orcid.org/0009-0004-6087-4436
https://orcid.org/0009-0007-2059-3447
https://orcid.org/0000-0001-6284-7977
https://orcid.org/0000-0002-9128-9684
mailto:fabrizio.brindisino@unimol.it

Brindisino et al

progression, fibrotic processes evolution, and joint changes
(3,4), although several risk and predisposing factors have been
identified—for example, diabetes mellitus, hypothyroidism,
cardiovascular diseases, hyperlipidemia, and endotoxemia
(5-8). Bilateral presentation, diabetes mellitus, thyroid disor-
ders, and autonomic symptoms are recognized as biological
factors associated with a poorer prognosis (5,6,9). In addi-
tion, psychological factors—for example, pain-related fear,
depression, anxiety, catastrophizing (10), and self-perceived
mental and physical health—significantly influence both sub-
jective and objective clinical outcomes (11).

Despite its significant impact on subjects’ lives (12-14),
limited research has explored the psychological and social
implications of FS. FS primarily affects subjects of work-
ing age, and it is characterized by severe pain, multiplanar
shoulder movement restrictions, and a potentially significant
economic burden. These factors alter the physical, personal,
and social dimensions of those affected (12,13). FS symp-
toms impact various areas of life, including the work environ-
ment, and often lead to introversion and isolation (12,13).
Moreover, family members are often called upon to support
individuals with FS, sometimes leading to feelings of guilt
over their dependency (13). Thus, the burden of FS extends
beyond physical symptoms (15), affecting daily life through
intense pain, disrupted sleep, perceived limitations, loss
of independence, altered self-perception, and uncertainty
about the condition (12,14). This may trigger emotional-
cognitive alterations, influencing subjects’ perception of pain
and disability (16-18).

Several qualitative research studies have explored the
psychological dimensions of subjects with FS (13,14,19),
highlighting their subjective perspectives on rehabilitation.
However, these studies often lack conclusive results on other
specific issues—limited to understanding of subjects’ experi-
ence and thereby hindering clinicians’ ability to tailor effec-
tive management strategies and treatments.

Given the generally modest improvements seen in FS
patients—particularly in terms of pain reduction and range of
motion (ROM) recovery (20,21)—it is crucial to gain a deeper
understanding of the psychological factors associated with
FS. This includes examining patients’ emotional states, the
challenges they face during their condition and treatment,
and their focus on achieving personal goals and returning to
normalcy (13).

Therefore, the aim of this study is to explore the perspec-
tives, perceptions, and expectations of subjects affected by
FS through a cross-sectional survey.

Materials and methods
Study design

This study was designed as a cross-sectional obser-
vational study and conducted as an online-based survey.
Results were reported following the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) checklist (22) and
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) (23) reporting guidelines. The study
protocol has been submitted and approved by the Technical
Scientific Committee of the University of Molise (Italy)—Prot.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Arch Physioter 2024; 14: 117

n. 10/2023. All the study-related procedures were performed
according to the principles of the Declaration of Helsinki (24).

Setting, sampling, and recruiting

This study enrolled Italian and Italian-speaking subjects
diagnosed with FS according to Kelley’s guideline (25) criteria.
Specifically, participants had painful shoulder with stable or
worsening reduced external rotation with the arm by the side
(<50% compared with the contralateral limb) over the past
month, along with at least a 25% loss of active and passive
ROM in two other planes, and negative x-ray (25). All sub-
jects presented to the authors’ private practice for their first
physiotherapy consultation for FS, with no prior treatments.

Recruitment was voluntary and conducted over a 3-month
period (from April 1 to July 1, 2023)—similarly to previous
studies (26,27) and other international surveys (28-30). The
timeframe was deemed adequate based on prior surveys on
similar topics. Participants received no incentives, and dupli-
cate responses were prevented using a single-user authenti-
cation. Additionally, no modifications were allowed after the
survey completion. All potential participants were invited to
participate via a link generated by Google Form.

Informed consent

All potential participants received a link to an informa-
tion letter containing details about the investigators’ iden-
tity, aim of the survey, inclusion criteria, data protection
and dissemination of results, estimated time required for
survey completion, and a clear informed consent statement
(“If you voluntarily agree to participate in the survey, please
scan this QR code or follow the link below; if not, you can
close this document”). Access to the survey was granted only
upon approving this consent. This method has been used in
other surveys (29,30). The information letter is detailed in
Appendix 1—Information Letter.

Survey development and pre-testing

The questionnaire was designed to investigate the per-
spectives, perceptions, expectations, needs, beliefs, and
behaviors of subjects suffering from FS. Additionally, ques-
tions regarding other important priorities for FS subjects
were included, for example, pain characteristics, aware-
ness, treatment, disability, frustration due to prolonged
and debilitating shoulder pain, impact on social relation-
ships, skepticism from others, loss of independence, altered
self-perception, experiences and expectations regarding
healthcare providers, struggle for normalcy, and cognitive
and emotional sense of uncertainty (12-14,19), as sug-
gested by previous qualitative studies on this topic. The goal
was to gather comprehensive insights that could inform
better clinical management and improve outcomes for FS
patients.

A draft of this cross-sectional survey was developed by
six researchers—three physiotherapists and three orthope-
dic surgeons—specializing in shoulder diseases. Additionally,
a psychotherapist was consulted to ensure the survey ability
to assess psychological themes accurately. The final version
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of the survey, comprising 59 questions, was approved by the
project lead and all team members.

Content validity was evaluated through a two-round
pre-testing process. The initial round involved testing the
questionnaire with four individuals who had previously
experienced FS, followed by a second round with 10 sub-
jects currently suffering from FS—in order to spot possible
overlooked themes and clarify any confusing questions.
Participants currently suffering from FS highlighted the
need to address themes such as “unbearable pain,” “long-
lasting complaints,” and “moments of discouragement.” In
response, the researchers and psychologist developed spe-
cific questions (Q47, Q51, Q52) to address these concerns,
which were validated by the participants and incorporated
into the final survey. Consensus on the survey structure was
achieved through an online meeting with all involved parties.

Final version of the survey

The final version of the survey included 2 introduction
questions (email address and consent to participate), 7 demo-
graphic questions, 3 questions on current levels of day and night
pain and stiffness, and 47 topic-specific questions—as detailed
in Appendix 2. All questions allowed for one response only. The
demographic section comprised seven multiple-choice ques-
tions on sex, geographical origin, age, education, profession,
time since FS onset, and number of clinicians consulted before
diagnosis (Q3 to Q9). Additionally, three questions further
assessed perceived day pain, night pain, and stiffness, utilizing
a Numeric Rating Scale (NRS) (Q10, Q11, and Q12).

The questionnaire used a hybrid structure, combin-
ing multiple-choice (i.e., Q13-17, 23, 52, 58, and 59) and
5-point Likert scale questions (i.e., Q18-22, 24-51, 53-57).
This approach is consistent with other previously published
surveys (31,32) and aimed to gather detailed data on the
importance that each subject attributes to various aspects of
FS—with a particular focus on exploring fear and catastroph-
izing tendencies, in order to assess the psychological burden
associated with FS.

Specifically, the technical questions covered: eventual
prior diagnosis and imaging assessment (two questions, Q13
and Q14); expectation regarding health professionals and
care process (four questions, Q15 to Q18); information about
FS and its effects (four questions, Q19 to Q22); beliefs on
treatment (four questions, Q23 to Q26); subjects’ priorities
(seven questions, Q27 to Q33); past (five questions, Q34 to
Q38) and current (four questions, Q39 to Q42) mood; fear
about their condition and the future (three questions, Q43
to Q45); expectation and catastrophizing thoughts related to
pain, sense of self, struggle for normality (six questions, Q46
to Q51); social support, relationships, frustration, feeling of
not being understood, loss of independence, skepticism from
others (six questions; Q52 to Q57), and subjects’ preferences
regarding treatment (two questions, Q58 and Q59).

Data analysis

Data extraction and processing were performed using
Excel—with all data stored in an encrypted, password-
protected file. After survey completion, the anonymized data
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were forwarded for blind statistical analysis to a statistician
(AT). Data analysis was performed using STATA 18 SE (33),
with results reported as absolute and relative (percentage)
frequencies of responses.

Results
Demographic

One-hundred and ten subjects were invited to complete
the survey, and all provided their consent (100% comple-
tion rate), with no missing answers. On average, participants
spent 11.22 minutes to complete the survey, as highlighted
by the software.

Most participants were female (n = 72; 65.5%), aged 40
to 50 years (n = 47; 42.7%), and from northern Italy (n = 51;
46.4%). Most held a high school degree (n = 56; 50.9%) and
were employed in non-physical jobs (n = 67; 60.9%).

Regarding the duration of FS, most participants had been
experiencing symptoms for 5 months or longer (n = 69;
62.7%). Prior to diagnosis, most participants had consulted
with one (n = 44; 40%) or two physicians (n = 30; 27.3%).
Detailed demographic information is provided in Table 1
(Q3 to Q9).

Current level of day and night pain and stiffness

Participants reported a range of different day and night
pain and stiffness levels. Most reported NRS pain scores
between 5 and 8 during the day (n = 73; 66.4%) and between
7 and 10 at night (n = 68; 61.8%). Additionally, most rated
their stiffness with an NRS score between 7 and 10 (n = 77;
70%). Detailed ratings of pain and stiffness are provided in
Table 1 (Q10 to Q12).

Technical questions

Results showed that a significant number of FS patients
had not undergone imaging investigations (n = 26; 23.6%).
Among those who did, magnetic resonance imaging (MRI) was
the most commonly prescribed, either alone (n = 24; 21.8%)
or combined with x-ray (n = 17; 15.5%) (Q13). Interestingly,
FS was frequently misdiagnosed as rotator cuff pathology
(n = 48; 43.6%), with only 31.82% (n = 35) of cases receiving
an initial correct diagnosis of FS (Q14).

Regarding interactions with physiotherapists, most partic-
ipants (n = 81; 73.6%) preferred an experienced, empathetic,
and caring physiotherapist (Q15). Moreover, the majority
(n = 57; 51.8%) believed that physiotherapists should con-
sider both anatomical and psychological aspects (e.g., fear,
worry, anxiety, anger, lack of confidence) of FS. However, 30%
of respondents (n = 33) indicated that functional outcomes
should be the primary focus for physiotherapists (Q16).

Participants received several explanations about the nat-
ural history of FS from their clinicians. Some described three
phases (freezing, frozen, and thawing) (n = 32; 29.1%), while
others referred to two phases (pain predominant and stiff-
ness predominant) (n = 17; 15.5%), and some did not specify
any phases (n = 23; 20.9%) (Q17).

Most participants felt adequately informed (“disagree” =
37.3%; n=41) (Q18) and supported (“disagree” = 36.4%; n = 40)

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com

Brindisino et al

TABLE 1 - Demographic characteristics of respondents and answers for technical questions

Arch Physioter 2024; 14: 119

Question Answers Frequency (N =110) Percentage (%)
Ql Emalil Anonymized 110 100
Q2 Consent form agreement. Do you wantto Yes 110 100
complete the survey? No 0 0
Q3 Gender Female 72 65.45
Male 38 34.55
Q4  Italian Region of provenience Northern Italy 51 46.36
Central Italy 20 18.18
Southern Italy 39 35.45
Q5 Age <39 years old 2 1.82
40-50 47 42.73
51-60 36 32.73
61-65 18 16.36
> 66 7 6.36
Q6  Educational level Elementary school 3 2.73
Middle school 8.18
High school 56 50.91
University degree 42 38.18
Q7 Work type Mainly inactive (most of the time spent in the 67 60.91
same position)
Mainly dynamic (most of the time spent 43 39.09
performing different activities/often changing
position)
Q8  For how long have you been experiencing More than 5 months 69 62.73
frozen shoulder?
3 months or less than 5 months 24 21.82
More than a month and less than 3 months 17 15.45
Less than a month or a month 0 0
Q9 How many doctors examined you 1 44 40.00
before you were diagnosed with frozen 2 30 2727
shoulder? 3 24 2182
>3 12 10.91
Q10 Onascalefrom0to 10, where 0 means 0 no pain 5 4.55
no pain and 10 means the worst pain you 4 6 5.45
Ez;;rix/ee;;it?, how would you rate your 5 5 182
3 7 6.36
4 7 6.36
5 14 12.73
6 17 15.45
7 25 22.73
8 17 15.45
9 6.36
10 worst pain ever 2.73
(Continued)

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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TABLE 1 - (Continued)

Question Answers Frequency (N =110) Percentage (%)
Q11 Onascalefrom0to 10, where 0 means 0 no pain 7 6.36
no pain and 10 means the worst pain you 4 7 6.36
have ever felt, how would you rate your
nighttime pain? 2 2 1.8
3 3 2.73
4 10 9.09
5 9 8.18
6 3.64
7 15 13.64
8 22 20.00
9 14 12.73
10 worst pain ever 17 15.45
Q12 Onascale from 0to 10, where 0 means 0 no stiffness 0 0
no stiffness and 10 means the worst 1 1 091
s‘nf‘fnes; imaginable, how would you rate 5 5 182
your stiffness?
3 4 3.64
4 5 4.55
5 8 7.27
6 13 11.82
7 11 10.00
8 34 3091
9 18 16.36
10 worst stiffness ever 14 12.73
Q13 Which imaging tests have doctors None 26 23.64
recommended since your frozen shoulder
diagnosis? MR 24 21.82
X-ray 17 15.45
X-ray and MRI 17 15.45
X-ray and MRI 10 9.09
Ultrasound 9 8.18
X-ray and ultrasound 7 6.36
Arthro MRI 0 0
Q14 Before being diagnosed with frozen Yes, rotator cuff pathology (impingement, 48 43.64
shoulder, did you receive a different rotator cuff injury, tendinopathies)
diagnosis? If yes, please specify. No, frozen shoulder is the first diagnosis | have 35 31.82
received
Yes, but | don’t remember what 13 11.82
Yes, periarthritis 10 9.09
Yes, arthrosis 3 2.73
Yes, rheumatologic issue 1 0.91
Q15 When considering physiotherapy The physiotherapist should be expert, 81 73.64
treatment, what qualities or attributes do empathetic, and caring about my shoulder
you prefer in a physiotherapist? condition.
| prefer a physiotherapist with specific 23 20.91
expertise in managing shoulder pathology.
| would like a physiotherapist who acts as a 5 4.55
supportive partner and builds a relationship of
trust.
| prefer a straightforward approach where the 1 0.91

physiotherapist focuses solely on assessing and
treating the frozen shoulder.

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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Question Answers Frequency (N = 110) Percentage (%)
Q16 Inyour opinion, what is the most Both anatomical and psychological (fear, worry, 57 51.82
important factor for your physiotherapist anxiety, anger, no confidence) aspects of frozen
to consider? shoulder
Functional outcomes (range of movement, 33 30.00
pain, stiffness) about frozen shoulder
More anatomical aspect than psychological one 17 15.45
More psychological aspect than anatomical one 3 2.73
Q17 How did clinicians explain the They provided a detailed explanation, including 32 29.09
development of your frozen shoulder? the three phases of frozen shoulder, timing,
and therapies.
| received a satisfactory explanation about my 23 2091
condition, but no mention of phases.
They provided a detailed explanation, including 17 15.45
the two phases of frozen shoulder, timing, and
therapies.
| did not receive a clear explanation about my 13 11.82
condition.
They gave a brief explanation, including the 10 9.09
three phases of frozen shoulder, timing, and
therapies.
Different clinicians provided varying 9 8.18
explanations.
They gave a brief explanation, including the two 6 5.45
phases of frozen shoulder, timing, and therapies.
Q18 How much do you agree with the | totally agree 8 7.27
following sentences:
I was not informed about my pathology. | agree 21 19.09
Neither agree nor disagree 15 13.64
| disagree 41 37.27
| totally disagree 25 22.73
Q19 Ireceived unhelpful explanations that | totally agree 5 4.55
did not improve my ability to manage my
condition. | agree 22 20.00
Neither agree nor disagree 19 17.27
| disagree 40 36.36
| totally disagree 24 21.82
Q20 |Ireceived explanations that increased | totally agree 8 7.27
my anxiety and worried me about the
potential for recovery failure.
| agree 18 16.36
Neither agree nor disagree 22 20.00
| disagree 32 29.09
| totally disagree 30 27.27
Q21 Ireceived explanations that helped me | totally agree 20 18.18
cope with discouragement, reassured
me, encouraged me, and allowed me to
manage pessimistic thoughts about my
condition. | agree 39 35.45
Neither agree nor disagree 26 23.64
| disagree 23 20.91
| totally disagree 2 1.82
(Continued)
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TABLE 1 - (Continued)

Question Answers Frequency (N =110) Percentage (%)
Q22 |Ireceived encouraging explanations that | totally agree 22 20.00
reduced my fear of movement as much
as possible. | agree 48 43.64
Neither agree nor disagree 16 14.55
| disagree 22 20.00
| totally disagree 2 1.82
Q23 Who do you believe is best equipped to  Physiotherapist 54 49.09
manage your frozen shoulder?
All aforementioned professionals when their 50 45.45
expertise is needed
Medical doctor (orthopedic, general 3 2.73
practitioner, etc.)
Medical doctor expert in pain management 3 2.73
(algologist)
Psychologist 0 0
Q24 To what extent do you agree with the | totally agree 31 28.44
following statement: If | put all my efforts
into physiotherapy, | am confident | will
fully recover from frozen shoulder
| agree 44 40.37
Neither agree nor disagree 20 18.35
| disagree 14 12.84
| totally disagree
Q25 These treatments are unhelpful, and | | totally agree
don’t believe | will return to my previous
condition | agree 21 19.09
Neither agree nor disagree 20 18.18
| disagree 42 38.18
| totally disagree 27 24.55
Q26 If I put all my efforts into physiotherapy | totally agree 4 3.64

treatment, | will improve my situation,
even if | don’t achieve a complete

recovery | agree 28 25.45

Neither agree nor disagree 29 26.36

| disagree 40 36.36

| totally disagree 9 8.18

Q27 How much isimportant for you to Not important at all 1 0.91
achieve these results?

Manage day-time pain. Unimportant 3 2.73

Neutral 10 9.09

Important 43 39.09

Very important 53 48.18

Q28 Manage night pain. Not important at all 1 0.91

Unimportant 3 2.73

Neutral 5 4.55

Important 22 20.00

Very important 79 71.82

A © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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Question Answers Frequency (N = 110) Percentage (%)
Q29 Restore the full range of movement Not important at all 0 0
Unimportant 2 1.82
Neutral 5 4.55
Important 25 22.73
Very important 78 70.91
Q30 Improve sleep quality Not important at all 4 3.64
Unimportant 0 0
Neutral 5 4.55
Important 35 31.82
Very important 66 60.00
Q31 Improve autonomy in activities of daily Not important at all 0 0
living (showering, getting dressed,
driving, etc.) Unimportant 0.91
Neutral 8.18
Important 35 31.82
Very important 65 59.09
Q32 Improve occupational, leisure, and social Not important at all 0 0
activities Unimportant 2 1.82
Neutral 18 16.36
Important 29 26.36
Very important 61 55.45
Q33 How much is important for you to be Not important at all 0 0
reassured by the physiotherapist about
your clinical condition? Unimportant 1 091
Neutral 18 16.36
Important 49 44.55
Very important 42 38.18
Q34 Which of these following sentences Not at all 19 17.27
better describes your mood about frozen
shoulder/adhesive capsulitis?
I’'m feeling angry. A little 16 14.55
Moderately 32 29.09
Alot 33 30.00
Very much 10 9.09
Q35 I'm feeling sad/overcome. Not at all 22 20.00
A little 11 10.00
Moderately 21 19.09
Alot 33 30.00
Very much 23 20.91
Q36 I'm feeling blue/low mood. Not at all 17 15.45
Alittle 15 13.64
Moderately 24 21.82
Alot 34 30.91
Very much 20 18.18
Q37 I'm feeling powerless. Not at all 23 20.91
A little 19 17.27
Moderately 29 26.36
Alot 29 26.36
Very much 10 9.09
(Continued)

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

A



124

TABLE 1 - (Continued)
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Question Answers Frequency (N =110) Percentage (%)
Q38 | feel like | can react. Not at all 1 0.91
Alittle 21 19.09
Moderately 25 22.73
Alot 45 40.91
Very much 18 16.36
Q39 How many times, BEFORE the onset of Never 6 5.45
frozen shoulder/adhesive capsulitis, did
you feel: Rarely 43 39.09
Angry Sometimes 51 46.36
Often 10 9.09
Always 0 0
Q40 Sad/overcome Never 12 10.91
Rarely 36 32.73
Sometimes 52 47.27
Often 8 7.27
Always 2 1.82
Q41 Blue/low mood Never 18 16.36
Rarely 33 30.00
Sometimes 48 43.64
Often 10 9.09
Always 1 0.91
Q42 Powerless Never 26 23.64
Rarely 51 46.36
Sometimes 27 24.55
Often 4.55
Always 0.91
Q43 How much do you agree with the | totally agree 0 0
following sentences?
I’'m afraid that moving my shoulder will | agree 25 22.73
make my condition worse. Neither agree nor disagree 21 19.09
| disagree 47 42.73
| totally disagree 17 15.45
Q44 | fear that frozen shoulder will cause | totally agree 2 1.82
irreversible damage to my shoulder.
| agree 31 28.18
Neither agree nor disagree 31 28.18
| disagree 33 30.00
| totally disagree 13 11.82
Q45 | fear | will never be able to returntomy | totally agree 9 8.18
previous activities.
| agree 41 37.27
Neither agree nor disagree 22 20.00
| disagree 25 22.73
| totally disagree 13 11.82
Q46 How often have you had these thoughts? Never 19 17.27
I will never raise my arm as | used to do Rarely 10 9.09
before Sometimes 35 31.82
Often 43 39.09
Always 3 2.73
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Question Answers Frequency (N = 110) Percentage (%)
Q47 Painis terrible and it will never end. Never 23 20.91
Rarely 15 13.64
Sometimes 30 27.27
Often 40 36.36
Always 2 1.82
Q48 Allldo to healis useless. Never 29 26.36
Rarely 21 19.09
Sometimes 38 34.55
Often 20 18.18
Always 2 1.82
Q49 My lifeis ruined. Never 49 44,55
Rarely 25 22.73
Sometimes 27 24.55
Often 8 7.27
Always 1 0.91
Q50 I'm feeling overwhelmed by this Never 25 22.73
condition. Rarely 20 18.18
Sometimes 38 34.55
Often 26 23.64
Always 1 0.91
Q51 I'm worried because | know this is a long- Never 9 8.18
term pathology.
Rarely 18 16.36
Sometimes 28 25.45
Often 41 37.27
Always 14 12.73
Q52 If you have experienced moments of | asked for advice to a clinician. He/she listened 42 38.18
demoralization or discouragement about  to me.
your situation, how did you manage | let off steam with a loved one. 22 20.00
them? | have never had moments of demoralization/ 12 10.91
discouragement.
| asked for advice to a clinician. He/she did not 12 10.91
listen to me.
I didn’t share my discomfort with anyone. 11 10.00
| felt abandoned and unable to manage those 8 7.27
moments.
| have taken the initiative to call a psychologist. 3 2.73
Q53 How well do you think people around Not at all 9 8.18
you understand the seriousness of your
situation? Are they supporting you in
managing your pathology? A little 46 41.82
Moderately 29 26.36
Alot 24 21.82
Very much 2 1.82
Q54 How much do you agree with the | totally agree 6 5.45
following sentences?
Other people fully understand my | agree 30 27.27
condition and they support me.
Neither agree nor disagree 35 31.82
| disagree 29 26.36
| totally disagree 10 9.09
(Continued)
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TABLE 1 - (Continued)

The burden of frozen shoulder

Question Answers Frequency (N = 110) Percentage (%)
Q55 Other people fully understand my | totally agree 1 0.91
condition, but they don’t support me as
I wish. | agree 39 35.45
Neither agree nor disagree 27 24.55
| disagree 37 33.64
| totally disagree 6 5.45
Q56 Nobody really understands my situation | totally agree 12 10.91
| agree 34 30.91
Neither agree nor disagree 22 20.00
| disagree 32 29.09
| totally disagree 10 9.09
Q57 |don’t feel supported at all | totally agree 8 7.27
| agree 23 20.91
Neither agree nor disagree 24 21.82
| disagree 39 35.45
| totally disagree 16 14.55
Q58 |If clinicians provide you with home Video with a phone and text messages 52 47.27
exercises during the rehabilitation
process, which method would you prefer
to remember how to perform them? Booklet 42 38.18
No one preferred 11 10.00
Draw made by your physiotherapis 5 4.55
Q59 Which additional therapy would you Cortisone (oral or injection) 30 27.27
prefer to combine with physiotherapy to
better manage your painful phase?
Therapeutic modalities (laser, diathermy, 28 25.45
transcutaneous electrical nerve stimulation,
shockwave therapy)
Massage 18 16.36
No one preferred 18 16.36
Non-steroidal anti-inflammatory drugs 16 14.55

Data are reported as absolute and relative frequencies.
MRI = magnetic resonance imaging; N = number; Q = questions.

in managing FS (Q19). They also reported reduced anxiety and
concerns about recovery failure due to the information pro-
vided (“disagree” = 29.1%; n = 32) (Q20).

Respondents agreed that clinicians provided helpful and
reassuring information to manage discouragement (“agree” =
35.5%; n = 39) (Q21)—which contributed to increased encour-
agement and reduced kinesiophobia (“agree” = 43.6%; n = 48)
(Q22).

While most participants primarily relied on physiother-
apists for FS management (n = 54; 49.1%), they were also
open to collaborative approach involving physicians, algol-
ogists, and psychologists when necessary (n = 50; 45.5%)
(Q23).

Most participants believed that their efforts in physio-
therapy would lead to complete recovery (“agree” = 40.4%;

n = 44) (Q24), rather than just partial improvement (n = 28;
25.5%) (Q26) and found treatments to be beneficial (n = 42;
38.2%) (Q25).

Most participants identified several goals as “very import-
ant” (Q27-Q33): specifically, night pain (n = 79; 71.9%), full
ROM restoration (n = 78; 71%), improvement of sleep quality
(n = 66; 60%), autonomy in activities of daily living (n = 65;
59.1%), participation in social and leisure activities (n = 61;
55.5%), and daytime pain (n = 53; 48.2%). Lastly, reassurance
from the physiotherapist (n = 49; 44.6%) was also considered
“important.”

Regarding the emotional impact of FS (Q34-Q38), many
respondents stated they felt “a lot” angry (n = 33; 30%), sad
or overwhelmed (n = 33; 30%), experiencing a blue or low
mood (n = 34; n = 30.1%), and feeling powerless (n = 29;

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com

Brindisino et al

26.4%). However, most respondents considered themselves
to be reactive (n = 45; 40.9%).

Before FS onset (Q39-Q42), most respondents reported
that they “rarely” felt angry (n = 43; 39.1%), sad or over-
whelmed (n = 36; 32.7%), blue or experienced low mood
(n =33; 30%), or felt powerless (n = 51; 46.4%).

The survey also investigated respondents’ fear (Q43-Q45).
Most subjects with FS did not fear worsening their condition
through shoulder movement (“disagree” = 42.7%; n = 47),
or believe that FS will irreversibly damage their shoulder
(“disagree” = 30%; n = 33). However, many were concerned
they might never return to their previous activities (“agree”
=37.3%; n = 41).

Regarding catastrophizing (Q46-Q51), most respondents
“often” thought that they would never regain full arm eleva-
tion (n = 43; 39.1%), that the pain was unbearable, that they
felt trapped in a never-ending situation (n = 40; 36.4%), and
that they were worried about the prolonged duration of their
condition (n =41; 37.3%).

Most respondents “sometimes” felt that all their efforts
for healing were useless (n = 38; 34.6%), that they were over-
whelmed by the situation (n = 38; 34.6%); however, they
“never” thought that FS had ruined their lives (n = 49; 44.6%).

Six questions investigated social support, with most
respondents reporting that they sought advice from a clini-
cian who was ready to listen to them (n = 42; 38.2%) when
they felt discouraged due to FS (Q52). A total of 41.8%
(n = 46) felt that those around them had “little” understand-
ing of the seriousness of their condition and provided inad-
equate support (Q53). In particular, 35 (31.8%) respondents
were unsure whether people fully supported and understood
their condition (Q54); however, most patients felt somewhat
supported (n = 39; 35.5%) (Q57), although not as much as
they would have hoped (n = 39; 35.5%) (Q55). Consistent
with previous questions, 30.9% (n = 34) felt that others did
not truly understand their situation (Q56).

To improve therapy adherence, participants preferred
being filmed with a phone and receiving text messages for
home exercises (47.3%, n = 52) (Q58). Most were also open
to cortisone treatment (oral or injection) (27.3%, n = 30) or
electrophysical agents (25.5%, n = 28) for managing the pain-
ful phase of FS (Q59).

Discussion

This study’s main contribution provides a comprehensive
insight into the psychological and social dimensions of FS. A
key finding is the participants’ strong preference for informed,
empathetic guidance from healthcare professionals, particu-
larly clinicians and physiotherapists. The survey also identified
treatment priorities, emphasizing the need to alleviate night
pain and restore ROM. Additionally, the study revealed sig-
nificant levels of fear and catastrophizing among FS patients,
which can affect treatment outcomes. These findings highlight
the necessity for a multidisciplinary approach to FS manage-
ment that addresses both psychological and physical aspects.

This study included 110 participants, predominantly
females aged 40 to 50 years, consistent with FS demographics
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reported in the literature (34); most were from northern Italy
and held non-physical jobs. This demographic information
provides a typical profile of FS patients.

A notable issue was the high rate of misdiagnosis, high-
lighting the challenge of diagnosing FS, which is often only
confirmed once stiffness is well-established (35). More than
20% of patients stated that imaging investigations were not
prescribed, raising concerns about adherence to diagnostic
guidelines and the potential underuse of tools that could
identify other conditions mimicking FS and beyond physio-
therapists’ expertise (36). However, the utilization rate of
MRI with or without x-ray appears relatively high compared
to rates in other surveys (37-39).

Our sample reported a wide range of physical impairments
due to FS—including both day and night pain and stiffness—
revealing a considerable heterogeneity among respondents.
Many participants reported moderate to severe pain and stiff-
ness levels, emphasizing the significant impact of FS on daily
life. Interestingly, participants viewed FS as affecting both bio-
logical and psychological aspects, with many believing that
physiotherapists should address both in their treatment. This
supports the need for a multidimensional approach to FS man-
agement, as emphasized in previous research (10,18).

Some participants noted inconsistencies in how clinicians
explained the progression of FS, aligning with prior research
(40) and trends in primary studies (34). Such inconsistencies
may cause confusion, undermine trust, and affect treatment
adherence (12,14). Despite this, most respondents were sat-
isfied with the information provided, finding it helpful and
supportive in managing their FS.

The respondents’ perspectives on their condition revealed
a mix of positive and challenging aspects. Many believed in the
effectiveness of physiotherapy and anticipated a full recov-
ery. However, they also reported persistent fear and concerns
about long-term impact of FS on their daily activities—along
with catastrophizing thoughts about pain and their future.
These findings align with other qualitative studies (12,19),
highlighting the ongoing struggle for normalcy experienced by
those living with FS (12).

To the best of the authors’ knowledge, this study was the
first to ask participants to rate the importance of different
priorities in subjects suffering from FS. Night pain, ROM res-
toration, and psychological reassurance emerged as key pri-
orities for the participants, providing new evidence on this
topic and suggesting treatments that align with patients’
expectations. While a previous study identified pain relief
as a main priority (14), our findings partially agree with this
result but highlight additional concerns. Given that priorities
may vary among individuals, clinicians should routinely inves-
tigate these preferences to enhance shared decision-making
and patient engagement (41).

No consensus was found in the literature regarding
whether psychological aspects could trigger FS or vice versa
(42-45). This survey aimed to clarify this by examining the
emotional experiences of FS patients. Participants reported a
shift in their mood, with increased anger, sadness, and pow-
erlessness after developing FS. These findings suggest that
psychological distress is more a consequence than a cause of
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FS, supporting previous research (12,13). The insidious onset,
sleep deprivation, and significant pain and disability associ-
ated with FS—particularly in middle-aged individuals—may
lead to the development or to the amplification of psycho-
logical symptoms. The prolonged recovery and limitations
in using the affected arm may significantly impact daily life,
work, and hobbies, contributing to psychological distress.
FS significantly affects mental health, leading to feelings
of anger, overwhelming, and powerlessness compared to
before the onset of this condition—although some partici-
pants reported to be “reactive.” Additionally, concerns about
the underlying cause of pain could exacerbate catastrophiz-
ing and pain-related beliefs, further diminishing arm function
and increasing disability (17,18).

Jones et al (14) reported that subjects often experience
delays in receiving a definitive diagnosis of FS, a finding con-
sistent with the experiences reported by participants in this
survey, who consulted with multiple clinicians before receiv-
ing a diagnosis.

Delays or misdiagnoses, particularly during the initial
phase, when pain and disability are most severe and quality
of life is compromised, can worsen anxiety and depression.
Such delays contribute to altered pain beliefs, unanswered
questions, and uncertainty—potentially fostering distrust
and leaving patients in a state of ongoing psychological
fragility.

Similarly, social support emerged as a critical aspect in
our sample. Many valued the understanding provided by
clinicians but reported dissatisfaction with support from
their social circles. This aligns with previous research, which
describes FS as a hidden disability, leading to frustration over
others’ inability to recognize its seriousness (19). Additionally,
family members often bear the burden of providing support,
leading to feelings of guilt in the patients.

FS also contributes to disrupted routines, causing a sense
of isolation and uncanniness, described as a form of anxiety
and fear stemming from the realization of one’s solitary exis-
tence (19).

The preference for technology-based support—like vid-
eos and text messages for home exercises—suggests that
such tools could enhance treatment adherence.

Limitation of this study

This survey represents one of the most extensive studies
providing valuable insights into the psychological and social
dimensions experienced by subjects suffering from FS—high-
lighting the need for a comprehensive, patient-centered
approach, as recommended in prior studies (18).

However, there are limitations. Self-reported data may be
affected by participants’ current emotional states, potentially
leading to inaccuracies. While efforts were made to ensure
content validity through literature review, expert consulta-
tion, and pilot testing, this survey’s psychometric properties
were not extensively validated. Additionally, participants’
perspectives and needs may evolve over time. Social desir-
ability bias may influence responses, especially regarding
interactions with healthcare professionals. Additionally, the
sample may not fully represent the Italian population, as par-
ticipants were recruited from specific areas of Italy and from

The burden of frozen shoulder

a single private physiotherapy practice, limiting the general-
izability of the findings.

Implications for clinical practice

This survey highlights areas for improvement in phys-
iotherapy practice. In terms of diagnosis, clinicians should
carefully consider clinical presentation and disease progres-
sion, along with appropriate use of imaging, to reduce misdi-
agnosis of FS. Additionally, physiotherapists should enhance
their therapeutic skills, as well as their abilities in communi-
cation, empathy, and patient care, as patients expect clini-
cians to be engaged and empathetic. Moreover, establishing
a strong therapeutic relationship that aligns with patients’
preferences is a key element of patient-centered care and
has been positively linked to better clinical outcomes in phys-
iotherapy (46). Notably, patients experience significant mood
changes before and after FS—including increased feelings of
anger, sadness, and low mood. Patients also emphasize the
importance of feeling heard and reassured when expressing
their fears. In light of these emotional changes and specific
needs, adopting a biopsychosocial approach to patient care is
essential. Additionally, catastrophizing thoughts and a lack of
social support were noted—aligning with findings from pre-
vious studies (12-14,18,19). Physiotherapists should there-
fore be prepared to address these factors, as psychological
interventions led by physiotherapists have shown promise
in improving health outcomes (47). However, this approach
may require additional training or collaboration within multi-
disciplinary teams to ensure the most effective and compre-
hensive care.

Clinicians should incorporate a holistic assessment of
all patient domains from the initial evaluation and monitor
these aspects consistently throughout rehabilitation, mov-
ing beyond the traditional biomechanical focus. From the
patients’ perspective, treatment priorities emphasize the
need for physiotherapists to focus on relieving night pain
and improving ROM, to better align with patient goals and
increase satisfaction (41).

Future research

Given that this study included only Italian-speaking par-
ticipants, future research should consider administering the
survey in multiple languages to capture cultural nuances that
might affect responses. While this study offers a snapshot of
the participants’ experiences, a longitudinal design would
provide insights into how challenges and perceptions evolve
over time. Such surveys could also help tailor rehabilitation
approaches at the beginning and throughout therapy.

Incorporating more robust and validated measures could
further enhance the reliability of the findings. Addressing
these considerations in future research will deepen our
understanding of FS and improve care and outcomes for
affected individuals.

Conclusion

This survey highlights the complex challenges faced by
individuals with FS, underlining the need for a comprehensive
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rehabilitation approach that addresses both physical and psy-
chological aspects. Participants showed a clear preference
for informed and empathetic physiotherapists and recog-
nized the benefits of a multidisciplinary approach, suggesting
a potential shift in treatment paradigms. Night pain and ROM
recovery emerged as critical priorities, emphasizing the need
for personalized interventions. The high levels of fear, cata-
strophizing tendencies, and perceived lack of social support
highlight the need to address psychological well-being along-
side physical symptoms—especially given the significant
mood changes observed from “pre” to “post” FS. This study
encourages future research on integrated, patient-centered
approaches to FS management.
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ABSTRACT

Introduction: The modified shuttle test-15 (MST-15) is a valid alternative for assessing exercise capacity when a cardiopulmo-
nary exercise testing is not feasible. This study aims to describe the percentage of healthy and cystic fibrosis (CF) children and
adolescents reaching the MST-15 ceiling. Additionally, it examines associations between MST-15 distance and demographic,
anthropometric, and lung function data.

Methods: This retrospective cross-sectional study involved 286 healthy volunteers (11.5 * 3.3 years) and 70 CF patients (11.9 £
4.4 years). Data on age, gender, weight, height, body mass index, lung function, and MST-15 were collected. The ceiling effect
was determined by the absolute and relative number of participants reaching the 15th level. Univariate linear regression and
correlation analyses were conducted to explore associations with MST-15 distance.

Results: A ceiling effect for the MST-15 was found in 19 healthy participants (6.6%) and 1 CF patient (1.4%). The ceiling effect
was correlated with age (r = 0.777 for healthy; r = 0.538 for CF), with no cases under 10 years and reaching 25% in healthy
participants aged 17-19. Regression analysis showed significant associations between age and MST-15 distance in healthy par-
ticipants (B = 53.6) and CF patients (B = 32.1). Additionally, sex was significantly associated with MST-15 distance in healthy
participants (B = 107.0), and FEV, with MST-15 distance in CF patients (B = 31.0).

Conclusions: The ceiling effect on the MST-15 is age-dependent, with no occurrences observed in children under 10 years and
a gradual increase in incidence as participants age.

Keywords: Adolescent, Child, Cystic fibrosis, Exercise test, Exercise tolerance

What is already known? What does the study add?

e The modified shuttle test-15 (MST-15) is a valid alternative for e The ceiling effect on the MIST-15 is age-dependent, with no occur-
assessing exercise capacity when a cardiopulmonary exercise rences in children under 10 and gradually increasing with age.
test is not feasible or recommended, but it may be submaximal The MST-15 effectively evaluates functional exercise capacity in
for some children and adolescents. most children and adolescents with CF.

Introduction protein results in a multisystemic disease, leading to obstruc-

tion in secretory glands (1). As the disease progresses, exer-
cise capacity declines due to a multifactorial etiology (2),
including chronic infection (3), lung function impairment (4),
peripheral muscle dysfunction (5), and ventilation impair-
ment (6). This reduced exercise capacity is associated with
a higher risk of hospitalization for pulmonary exacerbations
(7) and a poorer prognosis leading to increased mortality (8).
Received: July 3, 2024 International guidelines strongly recommend including
;\CETP:‘“:; NOIYe’ijer 12, t2)0248 0 exercise capacity assessments as a standard component in
ublished online: December 18, 2024 regular evaluations for individuals with CF (9). The gold stan-
Corresponding author: dard for assessing exercise capacity is the cardiopulmonary
Marta Amor Barbosa exercise test (CPET), despite its logistical limitations such
email: mamor@uic.es as testing time, space, cost, and the need for specialized

Cystic fibrosis (CF) is a hereditary, autosomal recessive
disease caused by a mutation in the gene responsible for
encoding the cystic fibrosis transmembrane conductance
regulator protein (CFTR). The absence or dysfunction of this
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expertise (10). Cost-effective alternatives encompass field
tests like the six-minute walking test (6MWT) and the shut-
tle tests (9). While the 6MWT has been thoroughly studied,
the physiological responses vary when compared to a CPET,
mainly because the former involves submaximal effort, espe-
cially in patients with low-severity disease. In contrast, the
shuttle tests stand out as validated incremental protocols
designed to assess maximal exercise capacity (11).

The original shuttle test consisted of 12 levels (ST-12)
of progressively increasing speed, covering a 10-m distance
until the subject could no longer maintain the pace or expe-
rienced fatigue, dyspnea, or signs of alertness (12). The ST-12
was developed for adults with chronic obstructive pulmonary
disease and later validated for application in children with CF
(13). Given that the ST-12 did not elicit a maximal response
in patients with minimal disability, it was modified by adding
three levels and allowing patients to run (14—16). Despite this
expansion, the 15-level modified shuttle test (MST-15) may
still be a submaximal test for some patients, limiting its appli-
cability for those with high exercise capacity. Subsequently,
a novel version, the 25-level modified shuttle test (MST-25),
has been developed (17,18).

To date, only two reports have identified a ceiling effect
for the MST-15. The first, a conference abstract, reported a
ceiling effect in 6% of adult CF patients and 31% of healthy
peers (17). The second found that 40% of children and ado-
lescents with CF reached the 15th level of the MST-15 (18).
However, these findings are based on either the authors’
clinical experience (17) or small sample sizes (18), which may
introduce bias into the results. Our hypothesis is that the
impact of the ceiling effect of the MST-15 in children and ado-
lescents is relatively low, even within a cohort encompassing
both CF and healthy individuals. Therefore, this study aims
to provide a description of the percentage of healthy and
CF children and adolescents reaching the ceiling of the MST-
15. New evidence on the topic may help to guide healthcare
professionals in choosing adequate tests to evaluate exercise
capacity. Secondarily, we examine the associations between
MST-15 distance and demographic, anthropometric, and lung
function data.

Methods

A retrospective cross-sectional study was conducted on
previously collected data from the Pediatric Physical Activity
Laboratory. The sample of healthy participants from our
database comprised volunteer children and adolescents of
both genders from public and private schools in Southern
Brazil, who met the following inclusion criteria: (i) age
between 6 and 19 years, (ii) body mass index (BMI) between
the 5th and 85th percentile (19), (iii) absence of chronic or
acute neurological, orthopedic, respiratory, cardiac, or endo-
crine diseases contraindicating participation in school physi-
cal education, and (iv) forced expiratory volume in 1 second/
forced vital capacity (FEV,/FVC) above the lower limit of
the reference values (20). Patients of both sexes diagnosed
with CF were recruited from databases of two specialized CF
centers, as a part of clinical assessments or annual reviews,
based on the following inclusion criteria: (i) confirmed CF

Does the modified shuttle test exhibit a ceiling effect in children?

diagnosis through genetic testing, (ii) age between 6 and
19 years, and (iii) regular follow-up at two specialized CF cen-
ters. Patients were excluded if they exhibited signs of hemo-
dynamic instability (altered blood pressure or heart rate (HR)
responses), exacerbation of respiratory symptoms within
the last 30 days (increased cough and expectorated sputum,
changes in secretion, a decline in lung function by more than
10%), and/or osteoarticular or musculoskeletal changes that
could interfere with the performance of the test. None of the
participants were under use of CFTR modulator therapy.

Demographic (age and gender) and anthropometric
(weight, height, BMI) data were collected from all partici-
pants. Weight measurement was conducted in an upright
position using a calibrated digital scale (G-tech, Glass 1 FW,
Rio de Janeiro, Brazil, or 110 F, Welmy, Sdo Paulo, Brazil) with
a precision of 100 g. Height was obtained with a portable sta-
diometer (AlturaExata, TBW, Sdo Paulo, Brazil), accurate to
1 mm, and participants were barefoot. BMI was calculated
and expressed in kg/m2. For participants with CF, additional
clinical and genetic data were presented. Pseudomonas
aeruginosa chronic colonization was defined as the persis-
tent presence of the bacterium in the oropharyngeal swab or
sputum culture for at least 6 months or in three consecutive
collections (21).

Lung function assessments were performed through
spirometry using a KOKO spirometer (Louisville, CO, USA),
following the criteria established by the American Thoracic
Society-European Respiratory Society (ATS/ERS) (22). The
parameters under evaluation encompassed FVC, FEV , the
FEV /FVC ratio, and forced expiratory flow between 25% and
75% of FVC (FEF, ., ). Data were presented in absolute val-
ues, z-scores, and as a percentage of predicted values derived
from an international reference equation (23).

The MST-15 was conducted following the guidelines
outlined by the ATS/ERS (24). Participants were advised to
abstain from vigorous physical activity, avoid consuming
caffeine within the 24 hours leading up to the test, ensure
a minimum of 8 hours of sleep the night before, and have
a light meal. A 10-m circuit was demarcated by two cones
positioned at a 9-m distance, leaving half a meter on each
side to account for the change of direction. Participants navi-
gated the circuit at a pace signaled by an acoustic cue. The
initial speed was set at 0.5 m/s and increased by 0.17 m/s
at each level until the completion of the test. Initial instruc-
tions and encouragement during the test adhered to stan-
dardized protocols. The test was finished under the following
circumstances: the participant failed to reach the cone on
two consecutive occasions, the participant did not sustain
the required speed, the participant reached the maximum
distance of 1,500 m, or the participant exhibited peripheral
oxygen saturation (SpO,) below 85%. Prior to the commence-
ment and upon completion of the test, measurements were
taken for HR, SpO, (Nonin®, Minneapolis, USA), blood pres-
sure (BIC sphygmomanometer, ltupeva, Brazil), and the mod-
ified Borg scale score for dyspnea (rated from 1 to 10). HR
and SpO, were continuously monitored throughout the test.
The distance covered in the test was calculated by counting
the total number of laps and expressed in meters and as a
percentage of predicted values (25).

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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The normality of the data was assessed using the
Kolmogorov-Smirnov test, and the results were reported by
presenting the mean and standard deviation or median and
interquartile range, according to distribution. Categorical
variables were expressed as absolute and relative frequen-
cies. Comparisons between groups were performed using
the Student’s t-test or the Mann-Whitney U-test. A linear
regression analysis was conducted to assess the association
of sex, age, BMI (z-score), and FEV (z-score) with the distance
covered in the MST-15. For each variable, B-coefficients were
presented along with their 95% confidence intervals and the
associated p-values. Additionally, a correlation analysis was
performed to examine the relationship between age and dis-
tance covered in the MST-15 for both the CF group and the
healthy group, with p-values reported. Pearson correlation
coefficients were categorized as low (r = 0.0 to 0.3), moderate
(r=0.3t00.7), or high (r=0.7 to 1.0). Scatter plots illustrating
the linear relationship between age and distance covered in
the MST-15 were also presented for both groups. In all cases,
significance was considered when p < 0.05.

Results

The healthy participant group included 286 volunteers,
comprising 140 males with a mean age of 11.5 + 3.3 years.
Spirometry parameters indicated normal lung function, as
expected (FEV, 103.0 + 16.8% of predicted and FVC 98.9 +
16.6% of predicted). The CF sample comprised 70 individuals,
with a mean age of 11.9 * 4.4 years, consisting of 47 males.
Genotyping revealed that over half of the participants had a
heterozygote F508del mutation (57.1%), and 12 were chroni-
cally colonized by P. aeruginosa. Spirometry assessments
indicated a mild decline in lung function, with a mean FEV,
of 77.2 £ 23.9% of the predicted, while FVC was 83.8 + 20.9%
of the predicted. The characteristics of the study sample are
shown in Table I.

In the MST-15, healthy participants achieved a mean level
of 12.7 + 1.5, covering a distance of 1065.9 + 232.9 m (110.2
+ 23.5% of the predicted), while participants with CF attained
an average level of 10.5 + 2.1 and covered a distance of 760.5
+261.3 m (71.2 £ 21.2% of the predicted). All parameters
related to the evaluation of exercise capacity using the MST-
15 are presented in Table II.

A ceiling effect for the MST-15 was observed in 19 (6.6%)
participants in the healthy group and in only 1 (1.4 %) patient
in the CF group. For healthy participants, we conducted a
subgroup analysis by age, categorizing individuals into the
following age ranges: 610, 11-13, 14-16, and 17-19 years.
Our findings showed that the ceiling effect was age-related,
with higher occurrences in older participants, while no cases
were observed in those under 10 years. Figure 1 illustrates
the percentage of healthy participants exhibiting the ceiling
effect on the MST-15 across each age group. This analysis
was not performed in the CF group, as only one participant,
an 18-year-old male, reached the 15th level. In addition, the
correlation analysis between age and distance covered in the
MST-15 (Fig. 2) revealed a high correlation for the healthy
group (r = 0.777; p < 0.001) and a moderate correlation for
the CF group (r = 0.538; p < 0.001).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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TABLE 1 - Characteristics of the study sample

Variables Healthy CF p-Value
(n=286) (n=70)
Demographics
Age (years) 115433 11.9+44 0446
Male, n (%) 140 (49.0)  47(67.1)  0.006
Anthropometrics
Weight (kg) 43.3+16.5 39.3+153 0.061
Height (cm) 146.3+17.8 1456 £17.4 0.755
BMI (kg/m2) 195+4.2 17.0+3.4  0.002
BMI (z-score) 0.3+1.1 -0.5+1.2 <0.001
Genotyping
F508del homozygous, n (%) - 19 (27.1) -
F508del heterozygous, n (%) - 40 (57.1) -
Other mutations, n (%) - 11 (15.7) -
PA chronic airway - 12 (17.1) -
colonization, n (%)
Lung function
FEV, (L) 25%09 19+09 <0.001
FEV, (% predicted) 103.0+16.8 77.2+23.9 <0.001
FEV, (z-score) 0.3+14 -1.9+2.0 <0.001
FVC (L) 28%10 24+11 0.002
FVC (% predicted) 989+16.6 83.8+20.9 <0.001
FVC (z-score) -01+14 -142+1.8 <0.001
FEVI/FVC (absolute) 09+01 0.8+£0.1 <0.001
FEVl/FVC (% predicted) 103.5+8.4 90.6+12.8 <0.001
FEVl/FVC (z-score) 0.7+£15 -1.0+15 <0.001
FEF, .., (L/min) 31+10 1.9+1.2 <0.001
FEF,. .., (% predicted) 105.6£22.8 65.6+37.8 <0.001
FEF (z-score) 09+115 -19+21 0.044

25-75%

BMI = body mass index; CF = cystic fibrosis; FEF,_ ., =forced expiratory flow
between 25% and 75% of vital capacity; FEV, = forced expiratory volume in
1 second; FVC = forced vital capacity; PA = Pseudomonas aeruginosa.
Significant values (p < 0.05) are highlighted in bold.

Table Il displays the association of the MST-15 dis-
tance with demographic, anthropometric, and lung func-
tion variables, using a univariate linear regression analysis.
The analyses revealed significant associations between age
and MST-15 distance for both healthy (B-coefficient = 53.6,
p < 0.001) and CF groups (B-coefficient = 32.1, p < 0.001).
Additionally, we identified significant associations between
sex and MST-15 distance for the healthy group (B-coefficient
=107.0, p < 0.001) and between FEV, and MST-15 distance
for the CF group (B-coefficient = 31.0, p = 0.05).
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TABLE 2 - Evaluation of the exercise capacity using the modified
shuttle test

Variables Healthy CF p-Value
(n=286) (n=70)
Rest
HR (bpm) 94 +11 93 +15 0.686
SpO, (%) 98 +1 972 <0.001
SBP (mmHg) 110+ 12 98+14  <0.001
DBP (mmHg) 74+£8 629 <0.001
Borg for dyspnea 0 (0-0) 0 (0-0) <0.001
Peak exercise
HR (bpm) 202+8 178 +17  <0.001
SpO, (%) 98+2 93 t4 <0.001
SBP (mmHg) 137+ 22 118 +23 <0.001
DBP (mmHg) 82+12 68+9 <0.001
Borg for dyspnea 6 (4-10) 5(5-8) 0.123
MST-15 level 132 11+£2 <0.001
MST-15 distance (m) 1069 £ 226 761 + 261 <0.001
MST-15 (% of predicted) 110.5+22.8 71.2+21.2 <0.001

CF = cystic fibrosis; DBP = diastolic blood pressure; HR = heart rate; MST-15 =
15-level modified shuttle test; SBP = systolic blood pressure; SpO, = periph-
eral oxygen saturation.

Significant values (p < 0.05) are highlighted in bold.
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FIGURE 1 - Ceiling effect in healthy participants on the 15-level
modified shuttle test (MST-15) by age group.

Discussion

The results obtained in the present study reveal that 1.4%
of CF participants and 6.6% of healthy children and adoles-
cents reached the end of the 15th level of the MST-15. Our
findings further indicate that the ceiling effect is age-depen-
dent, with no evidence of a ceiling effect observed in par-
ticipants younger than 10 years and a maximum of 25% in
healthy participants aged 17 to 19.
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FIGURE 2 - Scatter plot of age and distance covered in the 15-level
modified shuttle test (MST-15) for healthy and cystic fibrosis groups.

The ERS recently updated its guidance and standard oper-
ating procedures for functional exercise testing in CF. The
ERS now recommends using the MST-15 for patients with
moderate to severe lung disease, and the MST-25 for those
with mild-to-moderate lung disease, considering the possibil-
ity that some individuals may complete the MST-15 without
reaching their exercise capacity limits (9). Our findings sug-
gest that, even among healthy participants with preserved
lung function, the 15 levels of the MST-15 are sufficient to
assess exercise capacity in children under 10 years. However,
consideration should be given to extending the MST-15 as
children transition into adolescence, as a ceiling effect (up to
25%) may occur. It is important to note that our cohort did
not include healthy or CF adults. Therefore, the incidence of
the ceiling effect in this population warrants further investi-
gation to enhance understanding of its impact on the MST-15
within a broader demographic.

Our results contrast with a recent study reporting
that 40% of children and adolescents with CF reached the
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TABLE 3 - Association of the modified shuttle test distance with anthropometric and lung function variables

Healthy CF

(n=286) (n=70)
Variables B-coeff 95% ClI p-Value B-coeff 95% ClI p-Value
Sex (male) 100.7 49.4 t0 152.0 <0.001* 93.9 -37.8t0225.6 0.16
Age (years) 53.4 48.4t0 58.5 <0.001* 32.1 20.0to 44.3 <0.001*
BMI (z-score) 9.3 -15.0t0 33.6 0.45 13.8 -37.6t065.1 0.59
FEV, (z-score) -18.5 -36.6t0-0.3 0.55 31.0 -0.4t062.4 0.05*

B-coeff = B-coefficient; 95% CI = 95% confidence interval; BMI = body mass index; CF = cystic fibrosis; FEV, = forced expiratory volume in 1 second.

*Significant association (p < 0.05) using a linear regression model.

maximum level in the MST-15, indicating a high ceiling effect
(18). While no clear or definitive factors explain these dis-
crepancies, some considerations may shed light on the
observed variations in the proportion of children and adoles-
cents demonstrating a ceiling effect across our study and that
previous report (18). Differences in sample characteristics
could play a role, as a smaller sample size (n = 20 vs. n = 70)
might not capture the broader clinical variations seen in typi-
cal practice. Additionally, it is possible that a higher exercise
capacity (mean MST-25 distance of 1408 + 298 m) and the
introduction of new CFTR modulator therapy in 55% of the
sample could have contributed to the observed high exercise
performance (18).

Various demographic and clinical variables demonstrated
associations with the distance covered in the MST-15. In both
healthy children and those with CF, age was significantly
associated with the distance covered during the test, with
a greater effect observed in the healthy group compared
to the CF group. As expected, the simultaneous growth in
height and muscle mass with age leads to a corresponding
increase in exercise capacity. These findings align with previ-
ous reports indicating that age is a variable contributing to
the prediction of exercise capacity in pediatrics (26-28). Our
findings also demonstrate that, in healthy subjects, age is a
key determinant of exercise performance, exhibiting a more
consistent linear relationship with the distance covered. In
contrast, the weaker association between age and distance
in the CF participants is likely due to disease-related fac-
tors that may overshadow the linear relationship between
age and exercise capacity. In the healthy group, sex was also
associated with the MST-15 distance, which can be explained
by boys generally having greater muscle mass compared to
girls (29). However, sex was not associated with MST-15 per-
formance in the CF group, contrary to a previous study that
indicated sex plays a role in predicting exercise capacity in
patients with CF (28). The fact that sex was not associated
with the distance achieved in the CF group, along with the
lower associations between age and MST-15 distance com-
pared to the healthy group, could be attributed to the greater
impact of lung function on exercise capacity in children and
adolescents with CF. This aligns with previous findings that
report a moderate to strong correlation between FEV, and
MST-15 (14, 15, 30), while other studies show a moderate
correlation only among patients with FEV, < 67% of predicted

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

(27, 28). It has been suggested that exercise intolerance in
patients with CF may depend more on FEV, in those with
severe lung disease, while in those with mild-to-moderate
lung disease, the limitation may be more related to the mag-
nitude of ventilatory responses to exercise (30). Surprisingly,
the B-coefficient for BMI (z-score) did not demonstrate signif-
icant association with the distance covered in the MST-15 for
either the healthy or the CF group. This result contradicts a
study of prediction equations for MST-15 distance in children
and adolescents, where sex, age, and BMI accounted for 48%
of the variability in MST-15 performance (25).

In this rapidly changing landscape for CF, characterized by
the increasing implementation of CFTR modulator therapy, it
may be needed to reevaluate the applicability of field tests,
including the MST-15. The use of CFTR modulator therapy
could potentially lead to a long-term improvement in func-
tional capacity and could significantly increase exercise capac-
ity beyond the expected (31, 32). It has been observed that
many patients with CF, as part of their disease management,
engage in a significant amount of physical activity, often sur-
passing even their healthy peers (33). High levels of physical
activity contribute to preserving exercise capacity in children
and adolescents with CF (34), despite exhibiting lower ven-
tilatory efficiency and reduced respiratory reserve during
exertion (6). In individuals with mild-to-moderate lung dis-
ease who followed exercise recommendations before start-
ing CFTR modulator therapy, lung function and ventilatory
responses to exercise are likely to normalize. This could lead
to a significant enhancement in exercise capacity, prompt-
ing the utilization of MST-25 whenever CPET is not available.
Therefore, the MST-25 could be considered an alternative to
the MST-15 for managing potential unpredictable increases
in exercise capacity, especially in adolescents. Nonetheless,
it is also important to highlight that CFTR modulator ther-
apy is not available worldwide, as well as there are patients
ineligible or considered as non-responders for the use of the
therapy (35).

Field tests will continue to have an important value in
assessing functional exercise performance, especially when
CPET is not available or recommended. MST-15 has dem-
onstrated excellent reliability (14-16); a good correlation
between distance covered and peak oxygen consumption
(VO,peak), HR, and breathlessness assessed in CPET (36); a
minimal clinically important difference (MCID) of 97 m (37);
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responsiveness to antibiotic therapy (15); and predictabil-
ity of risk for hospitalization (38). Although MST-25 has also
shown good reliability and correlation with VO,peak in chil-
dren with CF (18), further research is required to define its
psychometric properties, responsiveness, and MCID before
standardizing its usage, as well as larger sample size stud-
ies allowing results to be generalizable to the CF population.
While other 20-m shuttle tests are available (13, 39), they are
typically regarded as impractical in most clinical settings.

Limitations

A limitation of this study is the lack of measurements
regarding the physical activity levels of the participants, ham-
pering our ability to assess the influence of this variable on
MST-15 performance. Additionally, none of the participants
with CF had initiated CFTR modulator therapy, preventing
us from examining the treatment’s influence on the ceiling
effect of the MST-15.

Conclusion

The results obtained in the present study indicate that
the ceiling effect on the MST-15 is age-dependent, with no
occurrences observed in children under 10 years and a grad-
ual increase as participants age. Furthermore, our findings
indicate that MST-15 efficiently evaluates functional exercise
capacity in most children and adolescents with CF. Until fur-
ther evidence to support the use of alternative field tests are
available, the MST-15 remains a valid option for assessing
functional exercise capacity, particularly in younger children,
when the gold standard is unavailable or not recommended.
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ABSTRACT

Introduction: While adverse events related to physiotherapy are possible, the type of adverse event and the area of physiother-
apy practice in which they occur are not well understood. The purpose of this scoping review was to establish adverse events
related to physiotherapy practice and understand the nature of these events and the circumstances in which they occurred.
Methods: Relevant literature from January 2014 to February 2024 was gathered from five electronic databases. Studies report-
ing adverse events within any physiotherapy practice (intervention or assessment) were eligible. Two reviewers independently
assessed title and abstract, and full texts. Findings were synthesised by clinical streams.

Results: A total of 58 studies met the inclusion criteria. Common adverse events described in musculoskeletal physiotherapy
involving manual therapy, exercise and electrotherapy were increased pain and stiffness. Cardiorespiratory physiotherapy inter-
ventions involving early mobilisation, exercise and airway clearance therapy reported desaturation and haemodynamic insta-
bility. Neurological physiotherapy studies reported falls and fatigue during gait and balance training and exercise. Oncology
and aged care interventions involving exercise, balance training and lymphoedema management reported increased pain and
muscle strain while studies including pelvic floor muscle training reported the adverse event of vaginal discomfort.
Conclusion: This review identified adverse events occurring during physiotherapy interventions or assessment procedures.
Increased monitoring and proactive safety measures may be necessary to ensure patient safety during these treatments.

Keywords: Adverse events, Patient safety, Physiotherapy, Scoping review

What is already known about this topic: What this study adds:

e Adverse events within clinical trials and observational studies e This review summarises adverse events attributable to physio-
across physiotherapy practice have been documented. However, therapy across a range of clinical practice areas. The awareness
the adverse events and the nature of physiotherapy practice dur- of these events highlights the importance of clinicians adapting
ing which these events have occurred are not well understood. and monitoring their practice to maximise patient safety.

hospital settings, unsafe healthcare practices contribute to
134 million adverse events annually (1,2). An adverse event
is defined as an incident in which harm resulted to a person
receiving healthcare (3). A serious adverse event is defined
as any undesirable experience occurring during interven-
tion which requires further medical attention or extended
hospital stays (4). The healthcare treatment may involve a
procedure, medication or a specific intervention, and the

Introduction

Patient safety is important in all healthcare settings.
However, preventable adverse events do occur and are
a significant challenge globally. Recent data generated
by the World Health Organization indicate that within
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type of adverse events can have a wide range of severity,
including injury, specific signs or symptoms, psychological
harm or trauma (5). Adverse events may be unintended or
a side effect of treatment, with the potential for either no
harm, rapid recovery, the possibility of an extended hospital
stay or significant clinical deterioration requiring additional
medical attention (6).
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While patient safety is the foundation of healthcare prac-
tice, procedures or interventions associated with unintended
harm can arise as a result of medical, nursing and allied health
management, including physiotherapy (7). Although physio-
therapy procedures and treatments are commonly acknowl-
edged for their safety, particularly when implemented by
qualified professionals (8), adverse events do occur (4).
Musculoskeletal physiotherapy has been associated with a
range of risks, including those related to manual therapy (e.g.
increases in pain beyond baseline following treatment) and
electrotherapy (4,9). In the field of cardiac surgery, 20% of
physiotherapy interventions within intensive care were asso-
ciated with adverse events, with 10% of these linked to neg-
ative outcomes (10). Similarly, early mobilisation in critically
ill patients has been linked to haemodynamic and respiratory
changes which have raised potential safety concerns (11). In
physiotherapy management of patients with Parkinson’s dis-
ease, common adverse events reported include falls, pain or
discomfort and hypotension (12).

Early awareness and recognition of potential risks are
vital for the safety of physiotherapy interventions and are
key strategies to reduce the occurrence of adverse events
(13). The benefit of this practice extends to those of gradu-
ate-entry physiotherapy students to facilitate the reduction
in risk of harm in clinical situations (14). Instruction for stu-
dents regarding potential adverse events across a variety of
clinical fields of physiotherapy may be instrumental in devel-
oping risk management skills and contribute to enhanced
patient safety, a core professional expectation of clinicians
(15). Given the diverse field of physiotherapy practice, it is of
clinical value to identify adverse events directly attributed to
physiotherapy interventions and the nature of those adverse
events. The collation of this information can be used to
improve the awareness of clinicians and physiotherapy stu-
dents of potential adverse events related to clinical practice.
This may further promote the implementation of mitigating
strategies to minimise or eliminate their occurrence (16).
Furthermore, the problems with adequate systems to cap-
ture adverse events and the poor quality of the data that are
collected is well documented (17). Learning from the adverse
events that are reported can assist us identify priorities for
investing in improved systems or supplementary data collec-
tion for this process. This scoping review is a step towards
achieving this.

A scoping review was chosen to enable a broad inclu-
sion of studies regardless of study design or quality (18). The
objective of this study was to: (i) establish the adverse events
related to physiotherapy practice; and (ii) describe the nature
of these events.

Methods

The scoping review methodology involved documen-
tation of a structured protocol including: eligibility criteria,
information sources, selection of sources of evidence, data
charting process and synthesis of results. The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) was used to
guide the reporting (Appendix 1) (19).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Arch Physioter 2024; 14: 139

Eligibility criteria

The review included studies that met the following cri-
teria: (i) peer-reviewed literature; (ii) studies published from
January 2014 to February 2024; (iii) studies conducted in
physiotherapy settings; (iv) reporting of adverse events or
serious adverse events (as defined within each study) during
or after the physiotherapy intervention or assessment pro-
cedure and was deemed by the study to be attributable to
the physiotherapist-prescribed intervention or assessment
procedure; and (v) studies published in English. Exclusion cri-
teria were: studies involving adverse events in physiotherapy
students rather than patients.

Information sources

The process of identifying potentially relevant studies
included searching the following bibliographic databases
from January 2014 to February 2024: Scopus; Physiotherapy
Evidence Database (PEDro); Excerpta Medica Database
(Embase); Medical Literature Analysis and Retrieval System
Online (MEDLINE); Psychological Information Database
(PsycINFO); and Cumulative Index to Nursing and Allied
Health Literature (CINAHL). The time frame of 2014 to 2024
was selected in order to focus on studies published in the last
10 years due to their relevance to recent or current physiother-
apy practice. As physiotherapy practice continues to evolve, it
is likely that some practice procedures and technology from
more than 10 years ago are not consistently equivalent to cur-
rent practice. For some practices, continuous quality improve-
ment in healthcare would enable a proportion of adverse
events to be minimised by controls in place. Adverse events
which occurred more than 10 years during physiotherapy
practice, if persistent, are likely to be captured in a search lim-
ited to the last 10 years. The search strategies were developed
and further refined through team discussion. The search strat-
egy applied in each of the databases is outlined in Appendix 2.

Selection of sources of evidence

Covidence (Covidence systematic review software, Veritas
Health Innovation, Melbourne, Australia, 2024) and Endnote
20 were used for data screening and extraction. The retrieved
references were imported into Endnote 20, where duplicates
were identified and removed. These references were subse-
quently imported into Covidence for the screening process.
Two reviewers (YW and ALL) independently conducted the
initial title and abstract screening. These reviewers evaluated
the eligibility criteria for each study; any disagreement was
resolved through discussion. Following the title and abstract
screening, the two reviewers independently evaluated the
full text of the selected studies to make final decisions.

Data charting process

Data extraction was performed using Google Sheets and
Microsoft Excel. Extracted data included study design, patient
condition, number of participants, demographics (age and
sex), nature of the physiotherapy interventions, the location
of the physiotherapy assessment or intervention (e.g. hospi-
tal setting — inpatients or outpatients; primary care — private

A
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practice, community, home) and related adverse or serious
adverse event(s) reported during physiotherapy interven-
tions. One reviewer (YW) extracted the relevant data from
the selected studies and the team evaluated the data system-
atically. Any disagreements arising during this process were
resolved via team discussion.

Synthesis of results

Findings were synthesised in tables, grouped by physio-
therapy clinical stream: musculoskeletal; cardiorespiratory;
neurological; oncology, aged care and pelvic health (20).

Results
Selection of sources of evidence

After 261 duplicates were removed, 1,104 studies were
identified from searches of electronic databases and review
article references. Based on the title and abstract, 1,015 stud-
ies were excluded, with 89 full-text articles to be retrieved
and assessed for eligibility. Of these, 31 were excluded for
reasons outlined in Figure 1. The remaining 58 studies were
considered eligible for this scoping review.

Characteristics of sources of evidence

The included studies were published from 2014 to 2024.
Study designs included 36 randomised controlled trials; one
randomised cross-over study; 20 non-randomised interven-
tional, cross-sectional, cohort or feasibility studies; and one
case study. Sample sizes ranged from one to 1,208 partici-
pants. Across the studies, the age of participants ranged from
a median of eight months to a mean of 80 years. Regarding

Adverse events in physiotherapy

areas of physiotherapy practice, 22 studies reported on
adverse events on musculoskeletal physiotherapy (21-42), 20
in cardiorespiratory (43-62), eight in neurological physiother-
apy (63-70), five in oncology (71-75), one in aged care (76)
and two in pelvic health (77,78).

Synthesis of findings

In musculoskeletal physiotherapy, all adverse events were
reported by patient participants. The majority of included stud-
ies involved pain management for chronic conditions such as
osteoarthritis (21,25-28), impingement syndrome (22), menis-
cal injury (29), buttock pain (31), tendinopathy or foot fractures
(32,33), post-orthopaedic procedure rehabilitation following
total hip or total knee arthroplasty or hip surgery (23,24,30),
neck or back pain (34-36), shoulder conditions (37-40) or
non-specific regions (41,42) (Tab. 1 and Supplementary Table 1).
For management of a range of lower limb conditions (including
following surgery) or back or neck pain, interventions provided
included manual therapy, heat therapy, strength exercises, func-
tional training, gait retraining and education. Findings indicated
that commonly reported adverse events during or after these
interventions were increased pain, stiffness, swelling, head-
aches and worsening of symptoms (Tab. 1 and Supplementary
Table 1) with other serious or non-serious adverse events con-
sisting of musculoskeletal tissue disorders and falls. For those
with shoulder conditions receiving exercise, pain, muscle sore-
ness and tendon complications were apparent.

In cardiorespiratory physiotherapy, the patient condi-
tions, physiotherapy interventions and types of adverse
events are outlined in Tab. 2 and Supplementary Table 2.
The majority of adverse events were collated from patient

Studies from database / registries (n = 1367)
Scopus (n = 553)
PEDro (n = 261)

References from other sources (n = 0)
« Citation searching (n = 0)
* Grey literature (n = 0)

FIGURE 1 - Flow chart of inclu-
ded studies.

Embase (n = 220)
MEDLINE (n = 209
PsycINFO (n = 104)
CINAHL (n = 20)

A,

References removed (n = 263)
« Duplicates identified by Covidence (n = 259)
« Duplicates identified manually (n = 4)

A,

Studies screened (titled and abstract)
(n =1104)

(n = 1015)

Studies excluded (title and abstract)

Y
Full text screened for eligibility

(n =89)

A
Studies included in review

Studies excluded (n = 31)

Reasons for exclusion:

« Intervention not provided by physiotherapy (n = 18)

» Not clear that adverse events were related to
physiotherapy (n = 4)

» Adverse events did not occur in relation to
physiotherapy (n =3)

« Intervention not within scope of physiotherapy

practice (n = 3)

Not in English (n = 2)

Adverse event occurred in physiotherapy students

rather than patients (n = 1)

(n =58)
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reports or physiotherapists, via a mix of monitoring and chart
review. Of those individuals who were critically ill who may or
may not have required mechanical ventilation (43-55), physi-
otherapy interventions provided in the intensive care setting
included early mobilisation, endurance and resistance train-
ing, strength and functional exercise testing, electrical muscle
stimulation and respiratory therapy. Findings from 10 studies
indicated that adverse events during these treatments were
haemodynamic instability, episodes of angina, oxygen desat-
uration, elevated respiratory rate, vertigo and falls, line or
tube dislodgement and airway obstruction during prone posi-
tioning (Tab. 2). For individuals following cardiac or abdom-
inal surgery (56-59), interventions included exercises for
breathing and upper and lower limbs, passive mobilisation,
oxygen therapy, non-invasive ventilation and suction. Similar
adverse events with haemodynamic instability, desaturation,
dyspnoea and pain were reported (Supplementary Table 2).
For those deconditioned due to COVID-19 following an acute
hospital stay or related to stay-at-home orders, resistance
training was linked to falls (60). Physiotherapy for managing
acute respiratory infections or asthma consisted of breath-
ing exercises and airway clearance therapy (61,62). Asthma
exacerbations or episodes of desaturation were reported
with these therapies (Supplementary Table 1).

In neurological physiotherapy, the patient population,
interventions and adverse events are outlined in Tab. 3. Most
adverse events were reported by patients or clinicians, from
self-reports, observations or chart review. For patients diag-
nosed with stroke or an acute brain haemorrhage (63-65), the
interventions consisted of treadmill or gait training. Common
adverse events reported during or after these interventions
were increased pain, falls and symptoms of intolerance of the
activity. For those with Parkinson’s disease or multiple sclero-
sis, physiotherapy management consisted of gait and balance
training and exercise prescription (66-68). Adverse events
reported in relation to these interventions were pain, falls
and haemodynamic intolerance. For patients with sport-re-
lated concussion, interventions included submaximal aero-
bic training, sport-specific exercises and imagery techniques
and were linked to headaches, dizziness and exacerbation of
symptoms during exercise (69). For patients with peripheral
nervous system disorders who underwent supervised aer-
obic exercises, pain and fatigue were the most commonly
reported adverse events (70).

In oncological physiotherapy, key interventions for those
with breast or other types of cancer (71-74) were resistance
and aerobic exercise training, balance training and whole-
body vibration (Tab. 4). These treatments were linked to
increased pain, falls, haemodynamic instability, muscle strain
and fatigue as adverse events. In lymphoedema physiother-
apy, manual lymphatic drainage led to discomfort, lymphang-
itis attacks and oedema displacement (75), as reported from
both patients and clinicians via self-report or monitoring. In
aged care, active mobilisation exercises, lower limb strength-
ening, walking and balance for those with dementia were
linked to increased pain from baseline measures (76). Pelvic
floor muscle training resulted in vaginal discomfort, spotting
and greater pain (77,78).

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Discussion

This scoping review identifies adverse events related to a
range of physiotherapy interventions across a mix of clinical
fields. In musculoskeletal physiotherapy, increased muscle
pain or soreness and to a lesser extent joint stiffness were
the most commonly reported adverse events. Within cardi-
orespiratory physiotherapy interventions, the adverse events
most commonly reported were haemodynamic or respira-
tory instability, while in neurological, oncological physiother-
apy and aged care management, increased pain, fatigue, falls
and cardiovascular intolerance were the most commonly
reported adverse events. In pelvic health physiotherapy, the
predominant adverse event during pelvic floor muscle train-
ing was discomfort.

For musculoskeletal physiotherapy, experiencing a certain
level of pain or muscle soreness during exercise or manual
therapy is not unusual, as specific exercise training and man-
ual therapy techniques including joint mobilisation can lead
to temporary muscle soreness due to the mechanical stress
applied to the muscles and connective tissues (79). However,
the level of pain is expected to remain within a tolerable
range and be temporary in nature. Excessive or prolonged
pain is considered an adverse response (80); this is the type
of pain which has been reported in the included studies. The
identification of these adverse events suggests that symptom
monitoring during these interventions would be important to
regulate the adjustment of treatment intensity to minimise
pain or soreness (81). Range-of-motion exercises performed
too aggressively or with excessive force have the potential to
cause temporary stiffness in the area being treated (82). To
minimise this effect, gradual progressions and individualised
approaches may be necessary to improve the safety of this
type of intervention (82). Experienced clinicians may be more
likely to notice subtle signs and consistently tailor interven-
tions, but physiotherapy students may benefit from targeted
education about potential adverse events that may occur
during physiotherapy treatment. ‘Clinical noticing’ is argua-
bly a skill to be emphasised as practical skills are developed
and refined (83). This may be key to minimising the occur-
rence of adverse events during these interventions when
delivered by students in clinical care (84).

For cardiorespiratory physiotherapy, the adverse events
described related to haemodynamic and respiratory intoler-
ance during selected interventions. This is not an unexpected
outcome given the nature of patients being critically unwell
(85). The occurrence of these adverse events reinforces
the importance of regular monitoring of these responses
in patients undergoing treatments including exercise, early
mobilisation and airway clearance techniques, in order to
detect possible intolerance and enable adjustment to inter-
ventions to accommodate these clinical responses (86).
Furthermore, changes in heart rate, blood pressure and
patient reports of dyspnoea or dizziness during interven-
tions highlight the necessity of monitoring clinical signs and
subjective symptoms on an individual patient basis (87). This
knowledge is critical for physiotherapy students to be aware
of, as they gain clinical experience in the management of
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acutely unwell patients. While less frequent, dislodgement
of tubes or lines remains an area requiring careful manage-
ment, which likely involves multiple healthcare team mem-
bers to ensure patient safety (88). The reported occurrence
of falls in those who were deconditioned illustrates the need
for a heightened level of awareness of this potential adverse
event in this patient population to enable risk mitigation (89).

Increased pain and risk of falls during gait retraining after
stroke are likely to be attributed to impairments in balance
or postural instability (90), while their occurrence as part of
Parkinson’s disease management is associated with freez-
ing of gait or difficulty dual tasking (91). It is not unforeseen
that patients with neurological pathology such as stroke are
at greater risk of falls during treatment, given impairments
such as weakness, sensory deficits and poor balance. In
addition, these patient populations may have a heightened
fear of falling, which can lead to hesitation and guarding, all
factors which increase the risk of falls (92,93). To minimise
the risk of falls, optimal therapist body mechanics and safe
patient handling techniques are required (94), and an aware-
ness of the appropriate level of assistance and decluttered
environments is also important in ensuring safety for patients
engaged in gait retraining and walking practice (95). For
those with Parkinson’s disease, clinician-directed education
regarding safe mobility and cueing strategies, together with
healthcare team collaboration to ensure optimal symptom
management prior to physiotherapy interventions are poten-
tial approaches to minimise the risk of these adverse events
(96). This may be further supported by interdisciplinary com-
munication and sharing knowledge regarding an individual
patient’s clinical status to assist in reducing risk. Fatigue is
a common side effect in multiple sclerosis and conditions
affecting the peripheral nervous system (97). Education
on pacing and energy conservation techniques including
breaking down activities and incorporating rest periods (98)
can reduce the occurrence of this type of adverse event.
Adjusting the intensity and intervention duration according
to a patient’s tolerance is also crucial to reduce the risk of
exacerbating fatigue (99).

Within oncology and aged care physiotherapy, the com-
monly reported adverse event of increased pain during
exercises and walking may be caused by muscle wasting or
reduced bone density secondary to specific cancer treat-
ments or age-related deconditioning (100,101). The nature
of these diagnoses indicates these undesirable outcomes are
not unexpected. Collaborating with other healthcare profes-
sionals, such as dietitians and pharmacists, to improve the
nutrition intake and provide medication for slowing muscle
atrophy is important for these patient populations. A multi-
disciplinary approach, together with proactive education for
patients and caregivers, may enhance muscle function and
exercise performance and minimise discomfort during phys-
iotherapy interventions (102). Within paediatric oncology,
early recognition of changes in clinical signs and symptoms
secondary to cancer and its related treatment (103) may be
supported by the adoption of a proactive approach. This ena-
bles children’s caregivers in monitoring individual responses
and providing education to enable adjustments to be made
in a timely manner (104).

Adverse events in physiotherapy

In pelvic health physiotherapy, discomfort during pelvic
floor muscle training can be attributed to muscle overwork
or irritation (105). Conducting an individualised training pro-
gramme may be necessary to provide instructions on correct
techniques and minimise the discomfort from improper con-
tractions (106).

Identifying adverse events across a range of clinical
areas in physiotherapy provides valuable information for
optimising patient-centred care. This information has direct
applications for the practice of physiotherapy clinicians and
physiotherapy students. Awareness of adverse events asso-
ciated with physiotherapy in different practice contexts can
inform adjustments to interventions based on early aware-
ness, close monitoring of patient responses, and education
of patients and caregivers of the potential risks to enhance
safety. In addition, this information may be used to develop
physiotherapy students’ knowledge and understanding of sit-
uational awareness in a mix of clinical areas of practice, hav-
ing the potential to inform and implement timely mitigating
strategies to reduce the risk of adverse events (107).

The mean age range included across the studies is vast.
For musculoskeletal physiotherapy, the mean age of partici-
pants was 18 to 80 years; for cardiorespiratory physiotherapy,
the mean age was 1 to 65 years; for neurological physio-
therapy, age ranged from 16 to 73 years. A wide range was
also apparent for oncology physiotherapy and pelvic health.
Although the common comorbidities in each study have
not been reported in this review, for some participants, the
presence of co-existing conditions may have influenced the
occurrence of adverse events during physiotherapy assess-
ment or intervention practices and therefore contributed to
an undesirable outcome.

Many challenges related to identifying and tracking
adverse events in hospital and healthcare settings have been
reported (108), and it is recommended that more than one
method be used to identify adverse events comprehensively
(109). There is potential for using routinely collected data
in electronic health records implemented in hospitals and
primary care to develop automated adverse event record-
ing systems (110), but confidence in data quality is needed.
One factor affecting data quality is variability in the terminol-
ogy used when reporting adverse events (111,112). In this
scoping review, we sought to identify what is known about
adverse events in physiotherapy and have identified how
adverse events have been reported in a range of physiother-
apy practice areas across hospital and community-based set-
tings, and the terminology used to describe adverse events in
the physiotherapy context.

There are limitations to this scoping review. This scoping
review only included the adverse events or serious adverse
events that occurred during physiotherapy interventions and
assessments and that were defined by the study authors
as adverse events attributable to interactions with physio-
therapy. It is likely that there is a variation between studies
regarding the definition and threshold for adverse events and
criteria for attributing these events to physiotherapy. The
search strategy focused on selected terms (adverse events);
this terminology may not be consistently used within stud-
ies to describe events which are considered undesirable

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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outcomes. For this reason, it is possible that some relevant
studies which identified the occurrence of adverse events
were not included. We did not choose to include systematic
reviews of all types of physiotherapy interventions, as not all
reviews are guaranteed to incorporate mention of adverse
events as part of their data extraction. Nor did we include
systematic reviews of adverse events related to interven-
tions which are within the scope of physiotherapy practice,
as studies greater than 10 years contributed to the collated
data and this may not be reflective of current practice. It is
possible that some adverse events related to physiotherapy
interventions occurred after the intervention had been deliv-
ered. Therefore, there is a small possibility that this review
has potentially missed important adverse events associated
with physiotherapy.

This review highlighted adverse events related to phys-
iotherapy interventions across various clinical settings.
Increased awareness of adverse events reported in studies
of physiotherapy interventions provides an opportunity to
focus on clinical awareness when tailoring interventions to
individuals, implementation of preventive strategies and
designing curriculum related to patient safety in physiother-
apy education programmes.
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ABSTRACT

Introduction: Physiotherapists exhibit different degrees of adherence to clinical guidelines for low back pain (LBP). The prefer-
ences and expectations of their patients significantly influence physiotherapists’ adherence to these guidelines. Therefore, it
is crucial to have a comprehensive analysis of the patients’ perspectives, which can identify the factors that prevent the imple-
mentation of an active approach.

Methods: We conducted semi-structured interviews with patients suffering from non-specific chronic LBP (CLBP). We tran-
scribed the semi-structured interviews verbatim and conducted an inductive thematic analysis to uncover themes related to
the participants’ expectations and experiences of consultations with physiotherapists for CLBP.

Results: In total, we interviewed thirty-three individuals, with 14 women and 19 men (mean age 53 + 12 years). Our thematic
analysis discovered six overarching themes that are relevant to patients’ expectations and experiences. We identified several
sub-themes under the “physiotherapist-related factors” and “patient-related factors” themes. Additional themes recognized
were guideline-related factors, institution-related factors, healthcare-related factors, and health information. A significant
number of participants expressed dissatisfaction with the short timeframe allocated by the physiotherapist.

Conclusions: Multiple participants expressed dissatisfaction with their experience, particularly about the quality of explana-
tions and the nature of the exercises provided. This emphasizes the importance of patient education, and physiotherapists
should consider suggesting active interventions that the family, society, and culture can more easily accept. Accordingly, the
formulation of future guidelines for nations like India should take into account these patient expectations and perspectives.

Keywords: Exercise, Implementation science, Low back pain, Motivation, Patients, Qualitative research

What'’s already known about this topic? What does the study add?

e Clinical practice guidelines (CPGs) inform healthcare providers e Multiple elements, both internal (non-consideration of local
to follow pre-set recommendations to guide health intervention conditions and target audience, resource constraints) and exter-
decisions. nal to the domain of CPGs, such as societal (perception of physi-

e The low adoption of LBP guidelines in physiotherapy is well cal activity within the community), familial (gender roles, family
known. expectations), and cultural influences (preference for traditional

e Patient preferences and expectations can impact healthcare exercises and outdoor exercise limitations for women), contrib-
providers’ CPG adherence. ute to patients’ acceptance of CPG recommendations.

e Therefore, it is essential for physiotherapists to prescribe cultur-
ally relevant interventions while improving communication to
assist patients in achieving their functional goals.
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caused by LBP has increased by over 50% in these regions
since 1990 (2). For individuals with chronic diseases, effec-
tive management of their disorders is essential to mitigate
their effects, enhance health outcomes, avert additional
disability, and decrease healthcare expenses (3). A recent
study examining the main characteristics of LBP treatment
in LMICs found that the care provided did not consistently
adhere to the most up-to-date and reliable evidence (4). This
presents a significant challenge for contemporary healthcare
systems, necessitating the provision of more effective care.

Clinical practice guidelines (CPGs) have been published
to assist healthcare professionals in adopting the pre-es-
tablished recommendations designed to influence decisions
on health interventions. Physical treatments for chronic LBP
(CLBP) include graded activity or exercise programs that spe-
cifically target function gains (5). The majority of the CPGs
recommend exercise therapy as the initial therapeutic option
for regular use (6-7). When compared to no treatment,
usual care, or placebo, exercise therapy is linked to signifi-
cant improvements in functional outcomes (7). Improved
adherence to guidelines is projected to enhance treat-
ment outcomes and result in cost savings (8). Nevertheless,
the anticipated enhancements in patient outcomes and a
decrease in healthcare-associated expenses have not mate-
rialized (9). The existing understanding regarding the suita-
bility of guideline recommendations, mostly originating from
high-income nations, for LMICs remains uncertain (5).

Adherence to therapy, defined as the degree to which
patients comply with the prescribed advice from their health-
care provider, is a crucial element of ongoing health manage-
ment (10). DiMatteo observed that 24.8% of the patients had
a typical prevalence of not following healthcare recommen-
dations (11). Due to the prevalent issue of non-adherence, a
significant portion of patients fail to achieve the full poten-
tial benefits of therapy, leading to unfavorable health out-
comes, diminished quality of life, and heightened healthcare
expenses (12). Several factors have been proposed as the
causes for inadequate compliance with treatment sugges-
tions. These factors encompass the patient’s socioeconomic
position, lack of agreement between providers and patients,
misconceptions regarding the role of interventions, reduced
motivation due to a perceived lack of treatment success, lim-
ited understanding of health information, resistance to the
health belief paradigm, and social stigma (13-14).

Research conducted in several countries has shown that
physiotherapists have varying levels of adherence to clinical
guidelines for LBP (15-17). In our prior research, we observed
that Indian physiotherapists generally adhered to CPGs while
treating patients with LBP. Further, the use of certain proce-
dures, such as the use of electrical modalities and ordering
X-rays for patients, was not supported by current evidence
(18). One of the components that greatly affects health-
care professionals’ adherence to CPGs is the preferences
and expectations of their patients (19). Expectations can be
defined as the prevailing notion that a clinical outcome will
materialize (20). Our previous study focused on investigating
the patient’s expectations and factors that impact adherence
to physiotherapists’ treatment recommendations for CLBP
(21). Thefindings indicated that in the Indian context, patients’

expectations regarding diagnosis, inclination towards passive
therapies and medical care, and their behavior in seeking
information are reliable indicators. One significant draw-
back of the aforementioned research was its quantitative
approach, which made it challenging to ascertain the under-
lying reasons or motivations behind participants’ responses.
The process of developing recommendations for treatment
should involve both the patient and the physiotherapist in
a collaborative manner (22). Hence, the patients’ abilities,
experiences, anticipations, and inclinations hold significant
significance in the process of treatment decision-making,
alongside the clinical competence of physiotherapists.

The mechanisms by which physiotherapy interventions
modify musculoskeletal pain are likely highly intricate and
contingent upon various aspects associated with the phys-
iotherapist, the patient, and the environment (23). Given
that efficacy trials often overlook the aspects that influence
patients’ underlying beliefs and expectations (24), it is crucial
to comprehend the factors that contribute to patients’ adher-
ence to physiotherapy treatment recommendations. Factors
pertaining to patient expectations are correlated with clinical
results, treatment satisfaction, and behavioral influence (25).
Gaining a comprehensive understanding of patient expec-
tations for the management of LBP through physiotherapy
in India is crucial for devising tactics that present the most
significant obstacles to the adoption of CPGs. Given the vari-
ability of patient preferences and expectations towards treat-
ment across different cultures, our objective was to examine
the expectations of Indian patients regarding physiotherapy
recommendations for CLBP.

Methods
Study design and setting

This study employed a qualitative approach to elucidate
the underlying meanings of quantitative data from earlier
research (21). This study was conducted in the Uttar Pradesh
state of India from January 2023 to December 2023. Medical
practitioners are the primary initial contact clinicians, and
physiotherapists do not typically operate as first-contact
practitioners independently. Patients with LBP have the
option to consult a physiotherapist with or without a referral
from a medical practitioner. The choice of treatment center
is dependent on the patient’s financial situation. Individuals
from lower and middle socioeconomic strata prefer free
health services provided in government settings, whereas
those from the upper-middle and upper classes prefer private
hospitals and clinics. Physiotherapy services are currently not
covered by any insurance plan, and the majority of patients
personally bear the cost of these services. Insurance payment
may be provided to patients who receive therapy when they
are admitted as inpatients, depending on the healthcare
policy. Currently, there are no existing nationwide guide-
lines for physiotherapy for LBP. For CLBP, non-steroidal anti-
inflammatory medications, electrophysiological modalities,
and exercise are the most often reported interventions (4).
Occasionally, physicians admit patients experiencing more
intense pain and radicular pain as inpatients; these individuals
may undergo multimodal treatment, benefit from enhanced

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com



http://www.archivesofphysiotherapy.com

Ganesh et al

medical supervision, and receive treatment more frequently.
The treatment period for CLBP varies based on the interven-
tion approach, often lasting approximately 12 weeks.

The Consolidated Criteria for Reporting Qualitative
Research (COREQ) checklist was utilized to facilitate the
design and reporting of the qualitative research (26). Ethics
approval for this study was obtained from the Integral
University Ethics Committee (IIAHSR/DO/PT/2022/23). The
survey’s reference was established by using the guidelines for
the treatment recommendations of CLBP (27) and the find-
ings of the Ganesh et al. (21) study.

Participants

The authors employed a purposive sample technique
(28) to select participants who were actively seeking care
for CLBP. The participants were recruited from the authors’
professional networks, as well as from their workplaces,
neighboring hospitals, and physiotherapy clinics. Participants
were deemed eligible if they were at least 18 years old and
had experienced non-specific LBP (with no clear etiology) for
a minimum of 12 weeks. In order to encompass all demo-
graphic categories, such as sex (male/female), nature of work
(employed/non-employed), residence (rural/urban), socioec-
onomic status (upper middle/lower class), education (formal/
informal), marital status (single/married), and age, consecu-
tive registrations were included until a satisfactory number
of participants in each parameter category were reached.
Subsequently, the remaining categories were filled by regis-
trations that followed one after another. This approach was
employed to guarantee a sample of patients that accurately
represents the population. Every participant was provided
with information regarding the objective and methodologies
of the study. Participants who agreed to take partin the study
were required to provide both verbal and written consensus
for the interview, recording, and release of anonymized data.

Interviews

The interviews were conducted from March 2023 to
December 2023. In order for the participants to be able to

TABLE 1 - Interview Questions

Arch Physioter 2024; 14: 157

freely express their expectations, the interviews were con-
ducted by experienced interviewers belonging to other disci-
plines such as community medicine and public health. Three
interviewers conducted all the interviews. While one of the
interviewers conducted the interviews, the other two experts
observed and supervised the process to maintain uniformity
in the interview procedure by overseeing the active inter-
viewer’s approach. There was no prior relationship among
the interviewers and participants.

The semi-structured interviews were conducted using a
predetermined list of open-ended questions, which can be
located in Table 1. This approach was chosen for its capac-
ity to enable participants to articulate their viewpoints and
expand on their personal narratives in a systematic and com-
plete manner while still maintaining the interview’s empha-
sis on the intended course of action (29). Furthermore,
additional questions arose during the interviewers’ and
respondents’ conversations. The interviewers queried the
participants about their perspectives on the CPG’s recom-
mendations for patients with CLBP, their expectations, and
the factors influencing their adherence or non-adherence to
the guideline.

The interview guide and protocol subsequently under-
went a pilot testing phase, with two test interviews con-
ducted before the actual interviews. Following the initial
two rounds, the interviewers exchanged input with one
another in order to improve the interviewing procedure’s
efficiency. The presentation of the questions during one of
the interviews was conversational rather than in a system-
atic order, which led to the exclusion of the responses from
the final analysis to prevent potential bias in the results. We
determined the number of interviews based on the point
of saturation, a stage where we could no longer discern any
new information from the interviews (30). We conducted
the interviews in person, with an average duration of 1
hour. We created field notes alongside the interviews. We
recorded the interviews in audio format and subsequently
transcribed them verbatim. We provided the participants
with the transcripts of the interviews to rectify errors and
provide further remarks (31).

Interview Questions Sub-questions

What is your opinion on the use of e Do you think that spending money on imaging can enhance your recovery?
imaging techniques, such as X-rays, CT, o« \What are your anticipated outcomes from investigations?

MRI, etc., in the evaluation and treatment
of chronic low back pain (CLBP)?

¢ Doyou think the results of the investigation have influenced the outcomes of your management?

Has your healthcare providerintroduced e What interventions have been recommended or administered previously and currently?
you to the CPG guidelines for LBP? e By whom were those recommendations made?

e Which of these choices is most suitable for you?

e Where did you provide an explanation for why one should adhere to these recommendations?

e Have you been assigned exercises as part of the recommendations?

¢ Have you been invited to actively participate in the care of your lower back pain?

¢ Will you follow these recommendations? If not, what are the reasons for not adhering to it?

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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TABLE 1 - (Continued)

Interview Questions Sub-questions

What is your opinion on incorporating e What is your opinion on incorporating exercises into your treatment recommendations?

exercises into your treatment .
recommendations?

What information have you received on the inclusion of exercises in your rehabilitation?

¢ Which specific exercises have been recommended to you?

¢ Are you willing to go along with these recommendations?

¢ What factors do you believe determine the appropriateness or inappropriateness of these
recommendations for you?

What is your opinion on incorporating e What are your thoughts on receiving physiotherapy to treat your pain?

physi‘otherapy into your treatment e What are your expectations about the physiotherapy recommendations?
plan in accordance with guideline « What mak th tati ideal 5
recommendations? at makes your therapy expectations ideal for yous?
e What is your rationale for believing that certain recommendations you receive are
inappropriate for you?
e What additional elements do you believe influence your decision about accepting or not
accepting therapeutic recommendations?
Data Analysis specialized knowledge in the content area. Finally, the analysts

The study utilized a four-step grounded theory approach
to analyze the free-text responses (verbatims) with the
recorded interviews as the unit of analysis (32). Initially, two
analysts (SG and ARK, along with the interview moderator)
manually and independently carried out the inductive coding
process on the free-text answers provided by five randomly
selected participants to establish a coding framework. The
code framework underwent further refinement. Following
that, the two analysts examined five random transcripts and
improved the framework through further discussions. The
analysts then used a combination of inductive and deductive
methodologies to examine the remaining transcripts.

Next, two analysts (SG and ARK) used axial coding to gener-
ate a comprehensive list of codes (or sub-themes) by engaging
in iterative discussions and reviewing the free-text responses.
Furthermore, the process of selective coding was employed
to establish themes by categorizing sub-themes that shared
similarities (32). The analysts then systematically arranged the
themes according to the study’s objective. If quotes regarding
diagnosis and management contradicted the guidelines, the
researchers deemed them to be non-adherent to the imple-
mentation of an active approach. The researchers deemed the
inclusion of additional content in the guideline suggestions
compliant. This study identifies and discusses the factors that
contribute to non-adherence. Table 2 displays the character-
istics of the participants, and Table 3 provides a depiction of
the coding tree. The initial step involved reading the transcripts
and identifying phrases, sentences, or paragraphs that were
pertinent to adherence to the guidelines. These identified sec-
tions were then tagged and categorized. The interview tran-
scripts were coded using the qualitative data analysis software
program Atlas.ti, version 8.4.20. Moreover, the analysts con-
solidated codes related to the same type of consideration into
a separate category. We carefully examined the categories to
identify recurring trends and establish comprehensive themes
(33). SG and ARK engaged in a thorough discussion, carefully
considering each step, until they reached a mutual agreement.
The final coding framework was subsequently deliberated with
an additional author (AK) and two outside experts possessing

carried out a member validation process, where all partici-
pants reviewed and confirmed the accuracy of the identified
themes, codes, code descriptions, and quotations. The authors
gave each participant the opportunity to review, provide input,
and provide their approval for the final draft of the findings.

Results
Study population

Fifty-five patients diagnosed with CLBP expressed their
willingness to participate in this study, and a total of 37 inter-
views were done. Four interviewees were unable to com-
plete their interviews, primarily due to issues with interview
scheduling and other unforeseen circumstances that pre-
vented them from fully participating. Thus, we conducted a
total of 33 semi-structured individual interviews. Based on
interviews 29-33, researchers determined that saturation
had been achieved as only one more theme emerged.

Table 2 - Sociodemographic and clinical characteristics of partici-
pants (n =33)

n (%)

Age (years)* 53 ( 24-59)

Sex 14 women, 19 men

Years of CLBP (years)* 7.8 (1-17)

Employment (employed-16, non-employed-6, house
wifell)

Education (college and above-14; High school and
below-19)

Marital Status (married-26; single-7)

Residence rural- 15; urban-18)

Household joint family-9; nuclear family-24)

Socio-economic status  (upper-9, middle-18, lower-6)

(

(

(
Natureof physiotherapy (
care provider

private-12, public- 21)

*mean ( range)
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The qualitative analysis identified a total of six themes
from the participant’s perspective in identifying the fac-
tors that prevent the implementation of an active approach
for LBP. The themes “physiotherapist-related factors” and
“patient-related factors” revealed the highest numbers of
sub-themes. Additional themes identified were guideline-re-
lated factors, institution-related factors, healthcare-related
factors, and health information.

Factors influencing non-adherence

Overall, the participants interviewed expressed that their
preferences, beliefs, and expectations do not align with the
treatment recommendations offered by the physiothera-
pists. The participants discussed various factors that led to
their non-adherence to the physiotherapy recommendations
as outlined in the CPGs. Nevertheless, while comparing their
concerns with the recommendations outlined in the guide-
lines, it becomes apparent that elements outside the realm
of CPGs and societal/familial/cultural influence play a role in
influencing their acceptability.

The six main themes from the analysis of free-text
responses related to the study objective are displayed in
Table 3 and explored in detail below:

1. Guideline-related factors
a. Culturally inappropriate recommendations

The majority of participants cited the CPG recommenda-
tion, including its development process, as one of the rea-
sons they did not support the presented advice (table 3). A
significant number of participants, particularly females from
rural origins, expressed concerns about the widespread
endorsement of exercises that may not align with their
cultural norms, including their dressing attributes and the
acceptance of these exercises within their community.

“These exercises prescribed are not for me, who drapes a
saree” (traditional attire).- (R5, 56F, school educated, house-
wife, rural location)

b. Onus is on the care seeker

Another significant issue expressed regarding the guide-
line recommendations is that the responsibility for recovery
has been entirely placed on the patients rather than the
healthcare practitioners.

“The entire recommendation is made up to give health-
care providers as many reasons as possible to point us” (R8,
45M, college educated, employed, urban location)

c. Focus on biopsychosocial perspective

The guidelines propose the ‘biopsychosocial approach’ as a
possible framework, but a minority of participants reject it. The
concept has been deeply ingrained that any pathology results
in pain and impairment, and extrinsic factors connected to
social or geographical environments do not have a role to play.

“The doctors shift their inability to find a reason and iden-
tify a cure to reasons that are hypothetical” (R12, 29M, col-
lege educated, employed, urban location)

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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d. Involvement of patients with back pain in guidelines
development?

Although participants do not doubt the advice of their
healthcare professionals, they do not accept the notion that
these recommendations are being made by professionals
outside their home country without consulting or involving
either the clinicians or patients from their place of residence.

“It’s hard to accept that someone else has chosen what
kind of care | should get.” (R10, 25M, PhD student, urban
location)

2. Institution related factors

a. Focus on modern equipment purchase and development
of physical infrastructure

Participants attribute their non-acceptance of the rec-
ommendations provided by the CPGs to several variables
associated with institutions. The main argument given is the
institutional preference for investing in equipment and phys-
ical infrastructure rather than human resources.

“There is so much investment in new machines and equip-
ment rather than the care that is provided to us” (R6, 39M,
college educated, employed, urban location)

b. Focus on electrotherapy and an overcrowded department
that lacks privacy

Another element of importance is the physiotherapy
department’s preference for administering electrother-
apy versus exercise therapy prescriptions in patients. The
majority of participants expressed that government facilities
that are overcrowded and lack privacy are not suitable for
exercise.

“Billing for exercises is cheaper compared to electrother-
apy. If exercise is effective, shouldn’t it cost more?” (R3, 31F,
college educated, job seeker, rural location)

3. Patient-related factors

a. Insufficient patient engagement in goal setting and
disregard for patient expectations

One of the primary issues is the failure to involve
patients in setting priorities and not appealing to their treat-
ment expectations. The participants indicated a reduced level
of engagement with the physiotherapist, and they perceived
themselves as passive recipients of therapy.

“Inside the department, | feel like a circus animal, and my
only task is to listen to my ringmaster (physiotherapist).” (R6,
39M, College educated, employed, urban location)

b. No variability in treatment despite shifts in symptoms and
disregard for lived experience

Another element is the patients’ observation of the phys-
iotherapist’s reluctance to modify recommendations for
treatment despite complaints of fluctuating symptoms.

“There is hardly any variation in the exercise provided,
regardless of whether bending forward or backward is pain-
ful.” (R20, 42F, college educated, housewife, rural location)
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c. Financial factors

The financial aspect is a significant factor that causes the
participants to disagree with the recommendations. When
prescriptions are based on international guidelines, the par-
ticipants fear that treatment costs will increase.

“Due to the lack of standardization in healthcare costs
in India, we worry that private healthcare organizations may
escalate costs for therapy under the cover of international pre-
scriptions.” (R18, 54M, college educated, self-employment,
urban location)

4. Physiotherapist related factors

a. Divergence in treatment recommendations among
settings and physiotherapists

Most participants identified multiple issues associated with
physiotherapists’ care as potential causes of non-adherence.
The participants mentioned the inconsistency among phys-
iotherapists when it comes to treatment prescriptions. The
participants observed that variations exist not only among
physiotherapists employed in different healthcare settings but
also among therapists working within the same institutions.
Given the wide range of differences, the participants are skep-
tical about the validity of broad recommendations.

“When it comes to physiotherapists, everything varies,
from assessment to treatment prescriptions to home educa-
tion.” (R4, 31M, college educated, employed, urban location)

b. Absence of close supervision

Another frequent critique is that physiotherapists do not
offer regular supervision for exercise sessions, even though
patients are expected to self-manage their symptoms.

“My physiotherapist once demonstrated all the exercises;
nobody supervised me after that.” (R17, 54M, college edu-
cated, self-employment, urban location)

c. Lack of experience in managing low back pain

The participants highlighted the insufficient availability
of a sufficient number of physiotherapists, particularly those
with competence in managing LBP. Another reason is the par-
ticipants’ gauge that physiotherapists who provide treatment
do not refer them to other physiotherapists for their opinion
or advice.

“My physiotherapist dedicates the majority of her time to
patients with paralysis. | hardly get any attention.” (R14, 44F,
college educated, housewife, urban location)

“My physiotherapist does not always conduct treatment
sessions directly. Students or attendants can take on that role
depending on the physio’s availability.” (R17, 54M, college
educated, self-employment, urban location)

d. Ineffective communication in conveying the rationale
behind recommendations

In addition, they observe that physiotherapists are una-
ble to adequately explain the rationale behind the treatment
recommendations they make, even when those suggestions
are listed in CPGs.

“When | say exercises hurt, my physiotherapist asks me
to continue them, saying painful exercises are better than
painless exercises. | don’t understand how?” (R19, 54F, school
educated, self-employment, rural location)

Participants believe that physiotherapists fail to effec-
tively communicate the results of assessments or provide
treatment recommendations as outlined in the CPG in a way
that patients may easily understand.

“My physiotherapist says | will get confused if he explains
the causes of the symptoms.” (R20, 42F, college educated,
housewife, rural location)

e. Expensive recommendations with little benefit

Participants also remarked on the link between the rec-
ommendations made by the CPGs and the financial advan-
tages for the treatment clinics or physiotherapists.

“Anything endorsed overseas costs more in India.” (R18,
54M, college educated, self-employment, urban location)

f. Recommendations are inconsistent with expectations.

Furthermore, the inability to meet expectations is the pri-
mary driver of non-adherence. There is a lack of consistency
between patients and physiotherapists in meeting common
goals.

“When the physician referred me to physiotherapy, he
said | would be provided with electromassage. That’s what |
expect.” (R13, 54F, school educated, housewife, rural location)

“Physiotherapy should be relaxing for aching muscles
and joints. Not aggravate it.” (R23, 57F, no formal education,
housewife, rural location)

Participants also express the view that therapy recom-
mendations, such as exercises, put them in a difficult situa-
tion because their complaints of pain and discomfort seem
unreal.

“My family believes that if | can exercise, | can do all of
my work at home. Nobody will now believe | have real pain.”
(R23, 57F, no formal education, housewife, rural location)

5. Healthcare related factors
a. Not on par with the medical practitioners

Participants believe that physiotherapists in India are not
positioned at the highest level of the clinical hierarchy and
express reservations regarding their proficiency in the field
of pain management.

“ Physiotherapists take orders from doctors like any other
allied health worker.” (R4, 31M, college educated, employed,
urban location)

a. Lack of consistency in recommendations among healthca-
re providers

Other participants contend the recommendations pro-
vided by physiotherapists and other healthcare practitioners
are contradictory.

“My doctor says to wear a belt (lumbar corset), and my
physiotherapist says there is no advantage to belts.” (R17,
54M, college educated, self-employment, urban location)
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b. No considerations for laboratory and radiographic
investigations

During the interview, participants expressed concern that
physiotherapists often disregard radiological findings and
insist on making the same recommendations.

“I am not sure why | have to spend so much on investiga-
tions if it’s not going to change my physiotherapy treatment.”
(R14, 44F, college educated, housewife, urban location)

c. Availability of alternative healthcare options

Participants indicate that there are numerous alternative
treatment options available in India, which may render it
unnecessary to adhere to uncomfortable recommendations.

“There is no pressure on us to engage in exercises, which
we do not prefer.” (R1, 55F, no formal education, housewife,
rural location)

6. Health Information
a. Impact of media on healthcare options

The existence of healthcare professionals on diverse social
media platforms, where many showcase their approaches
and offer guidance and treatment suggestions, leads to
significant confusion when it comes to choosing treatment
choices for participants.

“The patients show instant results on the videos | see on
social media. Such techniques are not listed as recommenda-
tions” (R10, 25M, PhD student, urban location)

“From nutrition to surgery, there are so many treatment
choices. | am uncertain about whom to contact and which
treatment options are good for me.” (R6, 39M, College edu-
cated, employed, urban location)

Discussion

We conducted a qualitative analysis involving 33 partic-
ipants to examine their perspectives on the physiotherapy
recommendations for CLBP, as recommended by the CPGs.
To enhance compliance with recommendations, it is essential
to comprehend the underlying causes of non-adherence. The
main findings of this research reveal that the determinants
of non-adherence to guideline recommendations are multi-
faceted, involving various stakeholders such as the patient,
physiotherapist, and institution, as well as the disregard of
cultural, societal, and familial influences during the develop-
ment of guidelines, among other healthcare-related factors.

Although CPGs offer us evidence, the relevance of this
knowledge to particular patients in low-resource settings
remains questionable. This ambiguity stems from the neces-
sity to customize treatments based on the distinct attrib-
utes and requirements of individual patients. The skepticism
shown by participants regarding the guideline recommen-
dations may be ascribed to the distinctive impact of gender
norms, familial support, religious practices, and communal
influence in India. Indian cultures are frequently regarded as
stringent, religious, familial, and abundant in traditions (34).
Conventional gender roles can restrict women'’s participation
in exercise, as societal expectations frequently emphasize

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Arch Physioter 2024; 14: 165

home responsibilities and the maintenance of cultural tradi-
tions above exercise (35). Likewise, individuals, particularly
females from disadvantaged socioeconomic backgrounds,
bear greater family duties, which may considerably influence
their exercise options. It has been found that individuals’ atti-
tudes and behaviors are influenced by societal norms related
to the acceptability of specific exercises (36). Individuals are
increasingly inclined to integrate yoga or meditation into
their routines owing to its cultural acceptance and spiritual
advantages (34).

Patients have the belief that if they are able to visually
perceive a specific cause for their pain, their healthcare prac-
titioners will possess a greater understanding of how to effec-
tively address the issue. Participants anticipated receiving a
definitive diagnosis, and, as a result, most of them expected
their results to be meticulously analyzed and appropriate
management to be prepared appropriately. This illustrates
the prevailing notion that pain is solely a biological phenom-
enon and highlights the lack of widespread understanding
regarding the assessment and treatment of LBP. This con-
curs with previous research indicating that participants’
yearning for a diagnosis may stem from a need for reassur-
ance regarding the source of their symptoms (37). Recent
research indicates that pathoanatomical diagnoses exhibit
a weak correlation with symptoms and outcomes in non-
specific LBP (38). Patients appear oblivious to the weak asso-
ciation between imaging findings and symptomatology in
lower back pain. There is a need to provide additional edu-
cation regarding the indications for imaging tests in order
to effectively manage expectations and influence patients’
beliefs.

It is remarkable that individuals did not regard regular
evaluation and physical examination as a crucial component
of assessing LBP. This viewpoint is accorded with patients’
belief that physical medicine and rehabilitation physicians
are the most qualified providers for diagnosing and treating
LBP, possibly attributable to their capacity to demand imaging
studies (39). Further, this opinion may be associated with the
view that participants hold the belief that their physiothera-
pists possess limited abilities and expertise in evaluating and
treating LBP. The participants’ perspectives align with find-
ings from another study indicating that patients doubt phys-
iotherapists’ ability to diagnose back pain, highlighting the
necessity for physiotherapists to enhance confidence in their
knowledge regarding the therapy and diagnosis of LBP (40).

Patients with CLBP may have viewed their bodies as ‘bro-
ken machines’ due to the biomedical interpretation of their
pain (41), leading them to believe that they should avoid
exercises and functional movements to prevent further
structural damage (42). The patients’ preference for pas-
sive therapy can be attributed to the perceived advantages
associated with the utilization of advanced equipment, the
immediate and temporary alleviation that these treatments
can provide, past experiences with previous care, or their
existing beliefs and assumptions about CLBP, as well as the
passive nature of decision-making. While various passive
treatment approaches are suggested in CPGs (27), it is nec-
essary to investigate if they can effectively contribute to the
development of a therapeutic alliance and the establishment
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of trust between patients and physiotherapists. It is crucial
to acknowledge that exercises may not be suitable for all
patients with LBP at every stage of their treatment, regard-
less of the advice provided in CPGs.

The ambiguity surrounding the most effective treatment
for CLBP might result in people attending clinic appointments
that fail to match their expectations, ultimately leading to
inadequate adherence to the prescribed treatment. Our
study also revealed that participants expected to receive
appropriate care from a competent professional in order to
receive the appropriate treatment, notwithstanding their
lack of knowledge regarding which expert could assist them
or who the most competent care provider for their condition
was. This finding aligns with a recent qualitative study that
revealed individuals suffering from LBP experience ambiguity
over the appropriate course of treatment they should pursue
(43). Participants expressed skepticism over whether consult-
ing a physiotherapist was the best course of action to begin
their treatment. The participants had a lack of clarity on the
role of the physiotherapy, as they expressed a preference
for receiving passive treatments, while failing to grasp the
significance of exercise. Participants also express cynicism
regarding the efficacy of self-management methods despite
multiple research highlighting the significance of these inter-
ventions for managing LBP (44). Patients’ ability to navigate
the healthcare system could impede their access to care and
results (40). Thus, further information is required to address
patients’ perceptions and expectations regarding the role of
physiotherapy and what constitutes effective evidence-based
practice for the treatment of LBP.

The relationship between the clinician and the patient
is a crucial aspect of delivering healthcare and ensuring the
impact of therapy. A prior study has demonstrated a signifi-
cant correlation between the role and relationships of health-
care providers with patients and the likelihood of patients
adhering to their treatment plan (45). For example, elderly
individuals appear to prioritize engagement and rapport
with the physiotherapist over alterations in symptoms when
considering therapy suggestions (46). The effectiveness of
provider-patient communication and patient-centered prac-
tice, which includes shared decision-making and hearing
input from patients on treatment goals, has been identified
as crucial factors in enhancing patients’ overall adherence
to treatment and quality of care (47). Therefore, it is crucial
for healthcare providers to actively involve patients in treat-
ment and diagnosis instructions (48). Continuity of care is a
crucial element in healthcare. To enhance care continuity, it
is vital for healthcare practitioners to offer clear guidelines
and directions regarding a patient’s treatment plan (49) and
to respect patient appointments. Enhancing and cultivating
enduring provider-patient relationships would be advanta-
geous for patients. Therefore, the act of providing patient
education is highly valuable in encouraging compliance with
healthcare advice (50).

The participants’ fear of increased expenditures linked
to guideline recommendations is similar to the copayments
incurred by patients during physiotherapist specialist consul-
tations in the United States, potentially leading to a substan-
tial rise in their out-of-pocket expenses (40). Multiple studies

on private providers have revealed that patient overcharging
is rampant in India (51), primarily due to insufficient regu-
lation (52) and the higher investment in infrastructure com-
pared to public facilities (53). Modifications are also required
on the part of healthcare infrastructure and/or policymaking
in order to be cost-effective.

The impact of the information disseminated by media in
influencing perspectives has the capacity to create unjusti-
fied expectations (54) and adverse emotional reactions. The
acquisition of new information or knowledge from differ-
ent media outlets can either increase patients’ faith in their
healthcare provider and improve their understanding of their
health situation (55) or have the opposite effect. Therefore,
we suggest that it is crucial to meet the information needs
of patients and take steps to be vigilant in monitoring mag-
azines and websites that distribute health-related informa-
tion, making sure that the material is supported by scientific
research. It is crucial for healthcare practitioners, experts,
consumers, and researchers to have an open conversation in
order to close the gap between the treatment-related health
information that patients obtain from the internet and other
sources and the evidence that is now available. Given that
participants see participating in exercises as not being part of
the treatment culture, it may be deduced that greater levels
of behavioral and lifestyle modifications will be linked to bet-
ter levels of overall adherence. It is essential for healthcare
practitioners to possess strong interpersonal and communica-
tion skills in order to effectively engage in joint decision-mak-
ing. Given the limited infrastructure and human resources for
rehabilitation services, policymakers should prioritize invest-
ment in exercise promotion activities (56) and effective pain
education strategies (57). It is important for policymakers to
ensure that healthcare professionals receive evidence-based
healthcare that is relevant to the complex healthcare system,
which includes a busy practice and limited clinical time with
patients. Furthermore, establishing a robust therapeutic alli-
ance and allocating additional time for patient interaction
will enable physiotherapists to develop a treatment strategy
that aligns with evidence-based guidelines.

Patients reported receiving conflicting messages from
various healthcare providers regarding the management
of LBP, resulting in uncertainty regarding whose advice to
adhere to (58). Given the inconsistencies in CPG treatment
recommendations, we suggest all first-contact healthcare
professionals advocate for exercise as an intervention in
order to minimize variation in treatment recommendations.
Medical professionals should act as gatekeepers, deciding
on the precise type and quantity (number of treatment ses-
sions and frequency per week) of physiotherapy services to
prescribe (59). There is also an immediate need to address
the communication gap between patients, physicians, and
physiotherapists.

Another notable finding in the study is the patient’s
acknowledgment of heightened treatment expenses linked
to electrotherapy prescriptions, notwithstanding their lack
of preference for exercises and self-management initia-
tives. Similarly, despite not favoring self-management strat-
egies, participants expressed a desire for consultation on
goal setting and treatment preferences. Patients’ unmet
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requirements for healthcare services, their expectation of
rapid cures through more pain-centered passive treatments,
their perception of a lack of empathy from healthcare per-
sonnel, and the inadequacy of the offered services may all
contribute to this situation (60). Future studies should look
at the divergent viewpoints of participants regarding these
topics.

Interestingly, the findings of this study conducted in
India exhibited numerous similarities to a study conducted
in Belgium (61) about patient-reported impediments to
the adoption of guidelines for an active physiotherapeutic
approach to LBP in clinical practice. Patients at both locations
preferred passive treatments, faced difficulties in under-
standing the precise objectives of the therapy, and reported
issues in assuming responsibility and adhering to exercises.
The stigmatization of psychological issues is prevalent, and
individuals reported receiving contradictory guidance from
various healthcare practitioners. Barriers to the adoption
of CPGs in both developed and LMICs must be taken into
account during the development of these guidelines.

The strengths of the study are as follows. The interview
guide provided a comprehensive understanding of the antic-
ipated outcomes and first-hand encounters of those living
with CLBP. Due to the prolonged length of pain, we were able
to gain a more comprehensive understanding of the diverse
range of experiences among participants. The methodology
of analyzing interviews was intended to ensure that the find-
ings were derived only from the data and not influenced by
the researcher’s perception. Not including a physiotherapist
in the interview team may have created an environment
where participants felt comfortable and were able to pro-
vide their comments without feeling pressured or coerced.
A noteworthy advantage of our study is the inclusion of peo-
ple receiving treatment from both government and private
establishments.

It is important to take into account the limitations of this
study. The patients’ interviews were contingent upon the
accuracy of their recollection of events that occurred during
their physiotherapy sessions. Their perceptions may have
been influenced by the positive or negative progression of
their symptoms over time. Given the extensive duration of
treatment, it is conceivable that participants may not have
recorded all facets of the patient experiences. Furthermore,
we did not gather data regarding patients’ assessment of
the consultations they got from other healthcare provid-
ers. The generalizability of the research findings from India
to other nations or circumstances may be limited due to
potential changes in cultural backgrounds or contextual
factors.

Conclusion

A patient’s perception and expectation of a physiotherapy
intervention recommendation might be influenced by their
comprehension of CLBP, as well as the therapist’s instruction
and implementation of the treatment. The perception of exer-
cise can be significantly influenced by the social environment
and culture. Indian physiotherapists should consider sug-
gesting active interventions that are culturally appropriate,
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and developing communication skills could enhance their
ability to manage patient expectations that contradict guide-
line suggestions, hence potentially improving adherence to
guidelines.
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ABSTRACT

Objective: The treatment of irritable bowel syndrome (IBS) is challenging, calling for therapeutic strategies other than phar-
macological treatment. Therefore, this study aimed to investigate the effects of Pilates exercises on IBS symptoms and severity,
frequency of complete spontaneous bowel movements, fatigue, anxiety, depression, and body weight in women with IBS.
Methods: Sixty women with IBS, aged 20-45, completed this study. They were randomly assigned to two equal groups: a study
group (n =30) and a control group (n = 30). The study group received an 8-week Pilates exercise program (2 sessions per week)
in addition to dietary advice, while the control group received dietary advice only. Inclusion criteria were women, IBS diagnosed
based on Rome IV Diagnostic criteria, constipation-predominant IBS, and moderate to severe IBS. The outcome measures were
the IBS severity scoring system (IBS-SSS), the frequency of complete spontaneous bowel movements, the modified fatigue
impact scale (MFIS), hospital anxiety and depression (HADS) scale, and body weight (BW).

Results: The study group showed more significant improvements than the control group in total IBS-SSS score (Cohen d = 0.73,
p < 0.001), frequency of complete spontaneous bowel movements (Cohen d = 0.50, p < 0.001), total MFIS score (Cohen d =
0.74, p < 0.001), anxiety (Cohen d = 0.56, p < 0.001), and depression (Cohen d = 0.64, p < 0.001). The study group also showed
a significant reduction in body weight compared to baseline (p < 0.05). The control group showed significant improvements in
all outcomes, except body weight, compared to baseline (p < 0.05).

Conclusion: Pilates exercises, used in addition to dietary advice, may significantly improve IBS symptoms and severity, fre-
qguency of complete spontaneous bowel movements, and alleviate fatigue, anxiety, and depression moderately more than
dietary advice alone in women with constipation-predominant IBS. Nevertheless, dietary advice alone may also significantly
improve these outcomes in this cohort.

Keywords: Anxiety/depression, Fatigue, Irritable bowel syndrome, Pilates exercises, Women

What is already known about this topic What this study adds

o Pilates exercises can relieve symptoms of fatigue, anxiety, and e This is the first study to reveal the effectiveness of adding Pilates
depression in several populations. exercises to dietary advice as a lifestyle therapy in women with IBS.

e There is a gap in the literature concerning the potential effect of * Pilate exercises added to dietary advice may offer more relief for
Pilates exercises on the gastrointestinal and extra-gastrointestinal IBS symptoms and clinically meaningful changes in IBS severity
symptoms of irritable bowel syndrome (IBS). than dietary advice alone in women.

e Pilate exercises with dietary advice may increase the frequency
of complete spontaneous bowel movements and reduce fatigue,
anxiety, and depression to a greater extent than dietary advice
alone in women with IBS.
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extent of pain vary according to changes in bowel habits (4).
Non-gastrointestinal symptoms such as fatigue, anxiety, and
depression can also be present (5). The underlying cause of
IBS is not yet clear but is known to be multifactorial, involving
gut-brain axis dysfunction (6). Dysregulation of the gut-brain
axis, a bidirectional pathway connecting the brain to the gut
via the vagus nerve, may contribute to the perception of
abdominal pain, discomfort, anxiety, and depression by the
brain based on sensory input from the gut (3,7). Research
has shown that managing IBS symptoms can be challenging
(8). Since no established medical treatment can change IBS’s
natural course (9), management plans have recently focused
on pathophysiology and symptom relief (10). Dietary inter-
vention is the first target therapy to alleviate IBS symptoms,
as consuming particular foods can exacerbate symptoms
(11). Additionally, Pilates exercises can have a potential role
in relieving extra-gastrointestinal symptoms such as fatigue,
anxiety, and depression (12).

To our knowledge, no prior research has assessed Pilates
exercises’ effectiveness in managing patients with IBS. Thus,
this study aimed to determine the effects of Pilates exer-
cises in combination with dietary advice on IBS symptoms
and severity, the frequency of complete spontaneous bowel
movements, fatigue, anxiety and depression, and body
weight compared to dietary advice alone in women with IBS.
We hypothesized that Pilates exercises might influence the
gastrointestinal symptoms of IBS based on the fact that they
comprise a variety of postures combined with deep breath-
ing, which can stimulate the vagal tone (13), thus optimizing
the gastrointestinal tract (GIT) function and relieving consti-
pation and associated symptoms. We also hypothesized that
Pilates exercises might have positive effects on non-gastroin-
testinal symptoms of fatigue, anxiety, and depression associ-
ated with IBS based on two randomized trials in patients with
multiple sclerosis (MS) (12) and post-menopausal women
(14) and also based on a recent meta-analysis investigating
the effect of Pilates exercises on depression in women with
various medical conditions (e.g., MS, schizophrenia, chronic
low back pain, type 2 diabetes, and breast cancer) (15).
The results of this study may aid efforts targeting lifestyle
approaches to improve the symptoms of IBS.

Methods

This study follows the CONSORT 2010 Statement
Guidelines for reporting randomized controlled trials (16).

Study design and settings

This is a single-centered, parallel-group, randomized,
controlled study. This study recruited patients by referral
and continued from July 2023 to February 2024. The Ethics
Committee of the senior author’s institution approved the
study’s protocol (NO: PT.REC/012/004218). This study has
adhered to the Helsinki Declaration’s guidelines. Patients
provided informed consent before the beginning of the
study. The study was prospectively registered at ClinicalTrials.
gov (registration No.: NCT05832801), and no changes were
made to the protocol after the study commenced.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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Randomization and concealed allocation

A simple randomization was employed with a 1:1 alloca-
tion ratio using a randomization table created by a computer
software program. The allocation sequence was hidden using
opaque, sealed envelopes with sequential numbers. The par-
ticipants and the allocator were unaware of the upcoming
allocation.

Implementation and blinding

The randomization sequence was generated by a
researcher who was not involved in study interventions.
Enrollment and assignment of subjects were performed by
the physiotherapist involved in study interventions. For prac-
tical considerations, the assessor of the outcomes was not
blinded to the allocation of subjects. Also, both the subjects
and therapist were not blinded either to the dietary advice or
the Pilates exercises due to the nature of the interventions.

Subjects

Sixty women with irritable bowel syndrome were
recruited for this study by referral from a physician. Eligibility
criteria were as follows: women aged 20-45 (i.e., the most
common age for developing IBS) (17), a body mass index
of 25-34.9 kg/m?(i.e., IBS is mostly prevalent in overweight
and obese subjects) (5,18), a diagnosis of IBS based on
Rome IV Diagnostic criteria (4,19) constipation-predominant
IBS established by a physician according to the Bristol stool
form scale (20), and moderate-to-severe IBS (IBS severity
score>174) (21). Exclusion criteria were organic gastroin-
testinal disorders, thyroid dysfunctions, concurrent cardio-
vascular, respiratory, renal, hepatic disorders, pregnancy,
hematological disease, neurological/musculoskeletal prob-
lems, psychiatric disease, fiboromyalgia, and previous his-
tory of stomach or intestinal excision. Eligible subjects were
randomly assigned to a study group (Pilates and Dietary
Advice) (n=30) and a control group (Dietary Advice) (n=30).
Both groups received dietary advice without pharmacologi-
cal treatment (e.g., laxatives).

Power analysis

A priori power analysis could not be performed due
to the lack of similar studies in this research area. A post-
hoc power analysis was conducted based on the total IBS-
SSS score data from the present study using the G* Power
software program (3.1.9.4). The post hoc power analysis
revealed that 60 patients achieved 99% power at alpha =
0.05.

Evaluation

History taking and clinical evaluation

Thorough medical history-taking and clinical evaluation
were performed for patient selection. The demographic,
anthropometric, and clinical features of eligible patients
were recorded at baseline. BMI was calculated at baseline

A
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by dividing body weight in kilograms by height in meters
squared (22).

Outcome measures

The primary outcome measure was the IBS symptom
severity scoring system (IBS-SSS). The secondary outcome
measures were the number of complete spontaneous bowel
movements, the modified fatigue impact scale (MFIS),
the hospital anxiety and depression (HADS) scale, and body
weight (BW).

Irritable Bowel Syndrome Severity Scoring System (1BS-SSS)

The IBS-SSS is a valid and reliable patient-based mea-
sure that evaluates the severity of IBS symptoms through
five clinically significant items over ten days (21), as follows:
(1) frequency and (2) severity of abdominal pain; (3) degree
of abdominal distention or tightness; (4) dissatisfaction with
bowel habits; and (5) affection of IBS on quality of life. A
greater score denotes worse conditions. Each item is rated
on a visual analog scale (VAS) from 0 to 100, resulting in an
overall score ranging from 0 to 500 (21). Based on the data
collected, the IBS-SSS scores are divided into three catego-
ries: mild symptoms (from 75 to 174), moderate symptoms
(from 175 to 299), and severe symptoms (from 300 to 500)
(21). Additionally, a 95-point reduction in total IBS-SSS scores
is clinically meaningful, indicating an improvement in symp-
toms (23).

Frequency of complete spontaneous bowel movements

Complete spontaneous bowel movement is defined as
a sense of complete evacuation without laxatives, enemas,
or suppositories on the day of the bowel movement or the
preceding day [24]. A participant with a weekly complete
spontaneous bowel movement frequency rate of three
or more and an increase of one or more from baseline is
considered a responder [24]. The patients reported the
number of their complete spontaneous bowel movements
per week at baseline and post-intervention. The minimal
clinically important change in the number of complete
spontaneous bowel movements is 1.3 times per week for
subjects suffering from functional constipation treated with
acupuncture (25).

Modified Fatigue Impact Scale (MFIS)

This questionnaire measures the impact of exhaustion
on life in subjects experiencing fatigue-like symptoms (26).
The Arabic version of the questionnaire was used (27). The
21 items in the MFIS are divided into three categories: physi-
cal (nine items), cognitive (10 items), and psychosocial (two
items). For all items, participants rate their agreement using
a 5-point Likert scale, where 0 means “never” and 4 means
“almost always.” The total score (0-84) comprises sub-scores
for physical (0-36), cognitive (0—40), and psychosocial (0-8)
functioning (26). A greater score is worse. The Arabic version
of MFIS exhibited high reliability and concurrent validity in
MS (27).

The Hospital Anxiety and Depression Scale (HADS)

To evaluate anxiety and depression, the Arabic version of
the Hospital Anxiety and Depression Scale (HADS) was used
(28). The Arabic version of HADS is a valid and reliable instru-
ment (28). HADS has two subscales (i.e., anxiety and depres-
sion), and each subscale has 7 items. Each item is rated on
a 4-point Likert scale (0-3) (29). Each subscale has a normal
range of 0-7, a borderline range of 8-10, and a range denot-
ing depression or anxiety of 11-21 (29). The minimal clini-
cally important change is 1.17-2.13 for anxiety symptoms and
1.48-2.54 for depression symptoms (30).

Body weight

Body weight was measured at baseline and after 8 weeks.

Interventions

The interventions are reported following the TIDieR
checklist (31).

Dietary/lifestyle advice

Dietary advice is an essential component in the manage-
ment of IBS (32). Patients in both groups were instructed to
follow dietary advice as per the guidelines from the National
Institute for Health and Care Excellence (NICE) and the
British Dietetic Association (BDA) (33-35) for 8 weeks. The
dietary pieces of advice are outlined in Table 1. A physician
provided dietary advice through one face-to-face interview
in a private clinic at the beginning of the study, and patients
were instructed to report their diet using diaries. Then,
compliance with the dietary advice was assessed regularly
by a physiotherapist who checked patients’ diaries via the
Watts-up application. All patients adhered to the dietary
advice given. No modifications were made to the dietary
advice throughout the study, as patients adhered well to
the intervention.

TABLE 1 - Dietary advice

Dietary advice as per the guidelines from the National Institute
for Health and Care Excellence (NICE) and the British Dietetic
Association (BDA) (33-35).

Integrating a healthier eating habit, having food at the same time
every day with regular intervals

Never eat too little or too much.

Staying properly hydrated

Preventing processed, fatty, and spicy food

Limiting caffeine, carbonated, and alcoholic drinks

Limiting fiber intake to soluble fibers starts with a low dose and
builds up gradually.

Avoiding insoluble fibers, gas-producing foods like beans, and
sweeteners

Awareness of dietary intolerance

An additional advice for increasing physical activity.

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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Exercise Intervention

Pilates exercises may stimulate the vagal tone, thus
enhancing the GIT function (13), and have a role in reliev-
ing fatigue, anxiety, and depression (12). Patients in the study
group received Pilates exercises and dietary advice for eight
weeks. The Pilates exercise program, modified from the pro-
tocol by Silva et al. (36), is described in Table 2. A mat and a
gymnastic Swiss ball for adults were used. Initially, patients
received instructions on the exercises and YouTube’s educa-
tional videos, as shown in Table 2. Then, an experienced phys-
iotherapist guided the subjects in Pilates exercises through
face-to-face sessions at a physiotherapy clinic. The sessions
were scheduled two times per week for a total of 16 sessions.
The sessions started with a 5-minute warm-up composed of

TABLE 2 - Pilates exercises prescription
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repeated sit-ups and back extensions on a Swiss ball and 1 set
of 30 seconds of hamstring stretch, knee to chest, and global
stretch for trunk and back. The session ended with a 5-min-
ute cool-down period with the same activities as the warm-
up. The total session lasted for 45-50 minutes. From the 1°
to the 3" week, patients performed each exercise for one set
of 8 repetitions that reached 10 repetitions by the end of the
4™ week. From the 5% to the 8" week, two sets of 10 repeti-
tions were performed. At this time, exercises were personal-
ized so that the patients who couldn’t perform the two sets
continually were allowed to rest for 3—5 minutes between
sets. No adjustments were required, as every patient could
complete the activities as directed. All patients in this group
adhered to the scheduled sessions.

Pilates exercises [modified Description
from Silva et al. (36)]
1-Swan e The subject lies prone with hands resting in the direction of the shoulders,

e Extends the elbows, maintaining the head in line with the spine and extending the trunk.

e Returns to the starting position.

¢ https://www.youtube.com/watch?v=hFoF-9UhJJc

2-One leg up -down e The subject lies flat, arms outstretched alongside the body.

e Elevates the leg in extension with plantar flexion.

e Returns to the starting position

¢ https://www.youtube.com/watch?v=x06RH8Dig8g

3- Leg circles ¢ The subject lies flat, arms outstretched alongside the body and supported on the ground.

¢ Elevates the leg in extension with plantar flexion.

e Makes circles with the leg

¢ https://www.youtube.com/watch?v=ze UW8LFUEPO

4-Single leg stretch e The subject lies flat and flexes the right leg as much as she can towards the chest by putting the left
hand on the right knee and the right hand on the right ankle.

e Extends the left leg at a 30° angle.

e Alternates the leg slowly

e https://www.youtube.com/watch?v=dJWsTv3lhOo

5-Saw e The subject sits erect, with legs apart at hip width, and arms extended apart at shoulder height.

e Twists the spine to the left slowly from the waist.

e Moves the right arm towards the left foot and the left arm back at shoulder height.

e Returns to the original position and switches sides.

¢ https://www.youtube.com/watch?v=1XcU-WsTcaU

6-Side kicks: front and back ¢ The subject assumes side lying, elbow flexed, and hand resting under the head.
e Keeps the upper leg aligned with the hips and slowly brings the extended leg forward.

e Returns to the starting position.

¢ https://www.youtube.com/watch?v=ZAhTD9Mitck

7-The hundred ¢ The subject lies flat, elbow extended, with the shoulder, hips, and knees at 90°.

e Extends the knee at approximately 45°, with a slight bending of the trunk (removing the shoulder
blades from the mat) and chin towards the chest.

e Returns to the starting position

¢ https://www.youtube.com/watch?v=HRsDeUrW1BA

8-Pelvic lift on the ball e The subject lies flat, legs straight, with heels on the ball. Squeezes the glutei and lifts the hips from the

mat as high as possible.
e Returns to the starting position

¢ https://www.youtube.com/watch?v=Pxu5SMp6_ezc
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Pilates exercises [modified Description
from Silva et al. (36)]
9-Sit-ups with the ball. e The subject lies flat while holding the ball over the head and legs at 45.

¢ Brings the ball toward the legs and hold it.

e Returns to the starting position

¢ https://www.youtube.com/watch?v=L0rZ6V_SB-U

10-Stretching on the ball for * The subject lies supine and prone on the ball in each position for 30 seconds. This was a part of cooling

muscle relaxation. down.

¢ https://www.youtube.com/watch?v=7Lp5X9aazkg

Statistical analysis

Descriptive statistics were used to describe baseline
patients’ characteristics (age, weight, height, BMI, IBS dura-
tion) as means *SD. A two-way analysis of variance (ANOVA)
was employed to compare outcome measures within and
between groups. The chi-squared test was utilized to compare
IBS-SSS severity categories between the groups after inter-
ventions. All statistical tests were set at a significance level of
p < 0.05. Mean differences (MD) and 95% confidence interval
(Cl) were computed. The effect size was assessed by calculat-
ing the absolute mean changes from baseline (change scores)
and the standardized mean difference between the two
groups (Cohen d). Cohen d was interpreted as per Cohen
[37], as <0.2= trivial effect; 0.2-0.49 = small effect; 0.5-0.79
= moderate effect; and > 0.8= large effect. The change scores
were calculated by subtracting the pre-intervention mean

Assessed for eligibility
(n=79)

[ Enroliment ]

score from the post-intervention mean score. Mean percent
changes were also calculated. Statistical Package for Social
Sciences (SPSS) software version 24 was used for all analyses.

Results
Participants flow

Of 79 women with IBS, 15 did not fulfill the enrolment cri-
teria, and 4 refused to participate. Sixty women with IBS were
randomized to two groups: a study group (Pilates and Dietary
Advice) (n = 30) and a control group (Dietary Advice) (n = 30).
No losses occurred after randomization, and all participants
in each group received the intended interventions and were
included in the final analysis. The flow of participants can be
seen in Figure 1. Eligible participants were recruited from July
2023 to February 2024.

FIGURE 1 - Flowchart of the
study.

Excluded (n=19):

Randomized (n= 60)

l

Morbid obesity (n=5)
Thyroid dysfunction (n=2)
Diabetes (n=3)

Pregnancy (n=2)

Older age (n=3)

Refused to participate (n=4)

(

4

Allocation ]

Allocated to a study group (Pilates and Dietary
Advice) (n= 30)

+ Received allocated intervention (n=30)

« Did not receive allocated intervention (n=0)

(n=30)

JAIIocated to a control group (Dietary Advice)

+ Received allocated intervention (n= 30)
« Did not receive allocated intervention (n= 0)

JLost to follow-up (n=0)

Discontinued intervention (n=0)

[ Follow-Up |
Lost to follow-up (n=0)
Discontinued intervention (n= 0)

[ Analysis ]
Analyzed (n=30)

)
Analyzed (n=30)

A
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Baseline data

The age and anthropometric and clinical characteristics of
patients in the two groups are listed in Table 3.

Results of irritable bowel syndrome severity scoring system
(1BS-SSS)

The total IBS-SSS displayed significant reductions in the
study and control groups (p < 0.001) compared to the base-
line (Table 4). However, the study group showed a more
significant reduction in the total IBS-SSS score than the con-
trol group (p < 0.001), with a moderate effect size (Cohen
d = 0.73) (Table 4). The percentage changes from baseline
in total IBS-SSS were |, 66.75% versus ,38.28% in the study
and control groups, respectively (Table 4). Additionally, the
severity of IBS was significantly lower in the study group than
in the control group post-intervention (p<0.001) (i.e., 30 mild
cases and 0 moderate cases in the study group versus 16 mild
cases and 14 moderate cases in the control group) (Table 4).

Frequency of complete spontaneous bowel movements

The mean values of the frequency of complete spontane-
ous bowel movements showed a significant increase in the
study and control groups (p < 0.001) compared to the base-
line (Table 5). However, the study group presented a more
significant increase in the frequency of complete spontane-
ous bowel movements than the control group (p < 0.001)
with a moderate effect size (Cohen d = 0.5) (Table 5). The
percentage changes in the frequency of complete spontane-
ous bowel movements were 1897.17 % versus 1N67.69% in
the study and control groups, respectively (Table 5).

TABLE 3 - Baseline data for both groups
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Results of Modified Fatigue Impact Scale (MFIS)

The subscores of cognitive, physical, and psychosocial
subscales of MFIS and the total score of MFIS reduced sig-
nificantly in the study and control groups compared to base-
line (p < 0.001) (Table 5). However, the study group showed
significantly greater improvements in the MFIS total score
(p < 0.001) than the control group with a moderate effect
size (Cohen d = 0.74) (Table 5). The percentage changes in
MFIS were {,55.52% versus ,28.83% in the study and con-
trol groups, respectively (Table 5).

Results of Hospital Anxiety and Depression Scale (HADS)

The mean values of anxiety and depression scores
reduced significantly in the study and control groups com-
pared to baseline (p < 0.001); however, the study group
showed significantly more reductions in the mean scores
of anxiety and depression with moderate effect sizes
(d = 0.56, d = 0.64, respectively) than the control group
(p < 0.001) (Table 5). The percent changes in anxiety
were\,53.45% versus ,27.64% in the study and control
groups, respectively; and in depression, they were,59.1%
versus ,26.33% in the study and control groups, respec-
tively (Table 5).

Body weight (BW)

After interventions, BW displayed a significant reduction
of 4.91% in the study group only (p <0.001), with no signifi-
cant difference between the two groups (p=0.17) and trivial
effect size (Cohen d=0.19) (Table 5).

Variables Study group Control group
(Pilates and Dietary Advice) (Dietary Advice)
(n, =30) (n,=30)
Age (Years) 29.4+7.66 30.33+8.63
Body weight (kg) 77.15+11.16 77.63+9.85
Height (cm) 160.38 £ 5.57 161.32 £4.58
BMI (kg/m2) 29.9+3.23 29.73+3.24
IBS Duration (Years) 7.38+5.95 7.22 £5.98
Total IBS-SSS score 312.57+80.1 283.7+62.71
Severity Moderate 11 (36.66%) 17(56.66%)
Severe 19(63.33%) 13(43.33%)
Frequency of bowel movements 247 +0.94 2.37+0.89
Modified fatigue impact scale 59.87 £9.72 58.27+12.1
Anxiety 1347 £3.7 14+£3.3
Depression 10.83 £ 2.59 11.13+3.63

Data are expressed as Means + SD and frequencies (percent distribution). BMI: Body Mass Index; IBS: Irritable Bowel Syndrome; IBS-SSS: Irritable Bowel

Syndrome Severity Scoring System

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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TABLE 4 - Results of IBS-SSS within and between groups

Effectiveness of Pilates Exercises in Women with Irritable Bowel Syndrome

1BS-SSS Study group Control group MD 95% ClI Effect size p-value
(Pilates and Dietary | (Dietary Advice)
Advice) Cohend
(n, =30) (n, =30)

Pain severity | Pre 59.63 +19.75 59+ 16.01 0.63 (-8.66,9.93) - 0.89
Post 21.47+10.37 39.37+£16.07 -17.9 (-24.91, -10.89) 0.67 <0.001**
p-value <0.001* <0.001*

Change score -38.16 -19.79
% Mean change 1 64% 133.27%

Pain duration | Pre 66.331£24.7 52.33£24.31 14 (1.33,26.67) - 0.03**
Post 15+6.3 28.33+19.67 -13.3 (-20.99, -5.68) 0.46 0.001**
p-value <0.001* <0.001*

Change score -51.33 -24
% Mean change 177.39% 145.86%

Abdominal Pre 61.7£24.03 42.23 £23.23 19.47 (7.25,31.68) - 0.002**

distention o 18.87 + 15.49 3067+21.54 | -11.8 (-21.49, -2.1) 0.32 0.018**
p-value <0.001* <0.001*

Change score -42.83 -11.56
% Mean change 169.42% 127.37%

Defecation Pre 64.6 + 2591 62.9+£22.09 1.7 (-10.74,14.14) - 0.79

satisfaction o 24.53+15.34 36.1+16.32 415 | (-19.75,-3.38) 036 0.006**
p-value <0.001* <0.001*

Change score -40.07 -26.8
% Mean change 162.03% 142.61%

General QOL | Pre 71.2+£18.51 67.23+£19.99 3.97 (-5.99,13.92) - 0.43
Post 24.4 +9.07 40.63 £17.62 -16.2 (-23.53,-8.94) 0.58 <0.001**
p-value <0.001* <0.001*

Change score -46.8 -26.6
% mean change $165.73% 139.57%

Total score Pre 312.57+80.1 283.7+62.71 28.87 (-8.31,66.04) - 0.13
Post 103.93 £ 27.95 175.10+62.80 -71.1 (-96.53, -45.8) 0.73 <0.001**
p-value <0.001* <0.001*

Change score -208.64 -108.6
% mean change 1.66.75% 138.28%

Severity Post | Mild 30 (100%) 16(53.33%) <0.0019

(based on Moderate 0 (0%) 14(46.66%)

IBS-SSS total

score)

Data are expressed as Means + SD, change scores and percent mean changes from baseline, and frequencies and percent distributions. IBS-SSS: Irritable Bowel
Syndrome Severity Scoring System; QOL: Quality of life; MD: mean difference; Cl: confidence interval. *Significant p-value (p < 0.05) based on the two-way
ANOVA within-group comparison; **significant p-value (p < 0.05) based on the two-way ANOVA between-groups comparison; 9 significant p-value (p < 0.05)
based on Chi-square test.
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TABLE 5 - Results of the frequency of bowel movements, MFIS, HADS, and body weight within and between groups

Outcomes Study group Control group | MD 95% ClI Effect size p-value
(Pilates and (Dietary
Dietary Advice) Advice) Cohend
(n, =30) (n,=30)
Frequency of bowel Pre 2.47+0.94 2.37+0.89 0.1 (-0.37,0.57) - 0.67
movements Post 4.87+1.04 3.77+1.44 1.1 (0.54,1.66) 0.5 <0.001**
p-value <0.001* <0.001*
Change score 2.4 1.4
% Mean change TN97.17% 167.69%
Modified Cognitive Pre 26.83 £5.87 26.37+5.37 0.47 (-2.6,3.53) - 0.76
Zi‘;ﬁe“e impact Post 12.83+5.02 18.13+6.12 | -5.3 | (-8.19, -2.41) 0.47 0.001**
(MFIS) p-value <0.001* <0.001*
Change score -14 -8.24
% Mean change 152.18% 131.25%
Physical Pre 26.77 £5.19 26.53+6 0.23 (-2.67,3.13) - 0.87
Post 11.83+2.1 189+ 4.44 -7.0 (-9.54, -4.6) 0.74 0.001**
p-value <0.001* <0.001*
Change score -14.94 —7.63
% Mean change 155.81% 128.76%
Psychosocial | Pre 5.83+1.34 5.37+1.54 0.47 (-0.28,1.2) - 0.22
Post 1.97+1.38 4.3+1.66 -2.3 | (-3.12,-1.54) 0.78 <0.001**
p-value <0.001* <0.001*
Change score -3.86 -1.07
% Mean change 169.3% 119.93%
Total Pre 59.87+9.72 58.27+12.1 1.6 (-4.07,7.27) - 0.57
Post 26.63+£9.48 41.47 £+10.43 | -14.8 | (-19.98, -9.68 0.74 <0.001**
p-value <0.001* <0.001*
Change score -33.23 -16.8
% Mean change 155.52% 128.83%
Hospital Anxiety Pre 1347 +£3.7 14+33 -0.5 (-2.35,1.28) - 0.56
Anxiety and Post 6.27+2.7 10.13+3.94 | -3.8 | (-5.66,-2.08) 0.56 <0.001**
Depression
Scale (HADS) p-value <0.001* <0.001*
Change score -7.2 -3.87
% Mean change 153.45% 127.64%
Depression Pre 10.83+2.59 11.13+£3.63 -0.3 (-1.93,1.33) - 0.71
Post 443+2.6 8.2+3.27 -3.7 | (-5.29, -2.24) 0.64 <0.001**
p-value <0.001* <0.001*
Change score -6.4 -2.93
% Mean change 159.1% 126.33%
Body weight (kg) Pre 77.15+11.16 77.63+9.85 | -0.48 | (-5.92,4.96) - 0.86
Post 73.36 £ 10.27 77.08 £10.24 | -3.72 (-9.02,1.57 0.19 0.17
p-value <0.001* 0.15
Change score -3.79 -0.55
% Mean change 14.91% 10.71%

Data are expressed as Mean + SD and percent mean changes from baseline. MD: mean difference, Cl: confidence interval; *Significant p-value (p < 0.05) based
on the two-way ANOVA within-group comparison; **significant p-value (p < 0.05) based on the two-way ANOVA between-groups comparison
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Discussion

The purpose of the study was to investigate the effect of
Pilates exercises on IBS severity scoring system assessed by IBS-
SSS, the number of complete spontaneous bowel movements,
fatigue assessed by MFIS, anxiety, and depression assessed by
HADS, and body weight (BW) in women with constipation-pre-
dominant IBS. To our knowledge, this study is the first random-
ized control trial that investigates the effectiveness of Pilates
exercises in IBS. The main findings of this study are: (i) women
with constipation-predominant IBS who received Pilates
exercises in addition to dietary advice for IBS showed signifi-
cantly greater improvements in IBS symptoms and severity as
assessed by the IBS-SSS, with a moderate effect size in its total
score, than their counterparts who received dietary advice
only; (ii) Pilates exercises in combination with dietary advice
led to a significantly higher frequency of complete spontane-
ous bowel movements, less fatigue as assessed by MFIS, and
lower anxiety and depression levels as assessed by HADS with
moderate effect sizes than dietary advice alone in women with
constipation-predominant IBS, (iii) body weight was reduced
significantly only following Pilates exercises and dietary advice
compared to the baseline value.

This study showed that pilates exercises, in addition to
dietary advice, showed more significant improvement in
the IBS symptoms/severity assessed by IBS-SSS (i.e., pain
duration, pain severity, abdominal distension, defecation
satisfaction, and general Qol) than dietary advice alone. In
a similar context, Fani et al. (38) revealed that six weeks of
aerobic exercises significantly improved the severity of IBS
symptoms. Interestingly, the change scores in total IBS-SSS
scores in the study and control groups were 208.64 and
108.6 points, respectively, representing clinically important
changes, as a 95-point reduction in total IBS-SSS scores is
clinically meaningful (23). However, there was a difference in
clinical significance in the improvements of IBS-SSS between
the two groups in favor of the study group. This is because
all patients in the study group had mild symptoms after the
interventions, in contrast to 16 patients with mild symptoms
and 14 patients with moderate symptoms in the control
group post-intervention. Moreover, there was a significant
difference with a moderate effect size in the improvement of
IBS-SSS total score between the groups in favor of the study
group (i.e., Cohen d = 0.73).

Another finding in this study was that the self-reported
frequency of complete spontaneous bowel movements per
week increased by a significantly greater degree in patients
who received Pilates exercises and dietary advice than in
patients who received dietary advice alone. This finding com-
plements the previous findings in this study (i.e., the improve-
ment in IBS symptoms and severity). Also, this study reveals
the effectiveness of Pilates exercises in treating symptoms of
constipation in our patients who had constipation-predomi-
nant IBS. In a similar context, Daley et al. (39) showed that
exercise can significantly improve constipation symptoms
compared to usual care in patients with IBS. Additionally, Gao
et al. (40), in their systematic review, concluded that exer-
cise can have a major role in alleviating constipation symp-
toms. The mechanism underlying the constipation-relieving
effect of Pilates exercises is that Pilates has the advantage

of combining deep breathing with body movements, which
can activate the vagal tone (13). Within this, Liu et al. (41)
reported that 6 weeks of slow deep breathing exercises
improved the number of bowel movements compared to
the control group, which can be attributed to improvement
in the parasympathetic activity in patients with constipation-
predominant IBS. Worth noting is that Ai et al. (25) reported
that a mean increase of >1.3 times/week in complete spon-
taneous bowel movement in patients with severe functional
constipation treated with acupuncture suggests clinical sig-
nificance. Given that the mean increases (change scores) in
the frequency of complete spontaneous bowel movements
were 2.4 and 1.4 times per week, the changes in this out-
come may be of clinical importance in both groups. However,
there was a significant difference with a moderate effect size
in the improved frequency of complete spontaneous bowel
movements between the groups in favor of the study group
(Cohen d =0.50).

The current study also showed that Pilates exercises and
dietary advice improved overall fatigue symptoms (i.e., cog-
nitive, physical, and psychosocial) compared to the baseline
and dietary advice alone. In the present study, the mean
changes (i.e., change scores) in total MFIS scores were 33.23
and 16.8 points in the study and control group, respectively.
Alawami and Abdulla (42) reported that a mean change of
14.68 or more points in total MFIS score may indicate a mini-
mal detectable change (MDC) in fatigue of clinical importance
in patients with MS. Although this MDC in fatigue, assessed
by MFIS, was investigated in MS, we think this threshold
value may help interpret the changes in fatigue assessed by
MFIS in response to our interventions. Nevertheless, there
was a significant difference with a moderate effect size in the
improvement of MFIS total score between groups in favor of
the study group (Cohen d = 0.74).

Pilates exercises played a role in the enhancement of
fatigue symptoms in patients with MS (12,43,44), healthy
young female participants (45,46), post-menopausal women
(14,47), and women with breast cancer (48). A recent meta-
analysis reported that moderate aerobic exercises or combi-
nation training approaches for 2-10 weeks positively affected
fatigue in subjects suffering from chronic conditions (49). In
contrast, Johannesson et al. (50) demonstrated that moder-
ate physical activity did not enhance fatigue symptoms in
patients with IBS.

This study also showed that more significant improve-
ments in anxiety and depression were found in the study
group than in the control group. This finding can be sup-
ported by a recent systematic review by Ju et al. (15), which
showed that Pilates exercises can be considered an addi-
tional treatment method for alleviating depression and anxi-
ety symptoms in female patients. In addition, Pilates was
effective in improving anxiety and depression symptoms in
women with type 2 diabetes (51), middle-aged women with
obesity (52), and post-menopausal women (53). On the other
hand, some studies reported that Pilates exercises did not
lead to any significant improvement in anxiety or depression
in female patients with fibromyalgia (54) or dysmenorrhea
(55). It is worth noting that changes in HADS anxiety symp-
toms of 1.17-2.13 points and in HADS depression symptoms
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of 1.48-2.54 points were considered clinically important in
patients with chronic pain (30). The change scores in HADS
anxiety and depression symptoms in both groups in the
present study were greater than those cut-off values, sug-
gesting clinically meaningful improvements. However, there
were significant differences with moderate effect sizes in the
improvement of HADS anxiety symptoms (Cohen d = 0.56)
and HADS depression symptoms (Cohen d = 0.64) between
groups in favor of the study group.

The positive effects of Pilates on IBS symptoms, fatigue,
anxiety, and depression may be explained based on the fact
that Pilates can activate the parasympathetic nervous sys-
tem and optimize the function of the hypothalamic-pitu-
itary-adrenal axis, which regulates several body processes,
including digestion, mood, and emotions, energy storage,
and production (52,56,57). It should also be noted that the
control group, which received dietary advice, only showed
significant improvement in IBS symptoms, frequency of com-
plete spontaneous bowel movements, anxiety, and depres-
sion compared to baseline. This may be because the diet
they received could have modulated gut flora composition
and function, thus optimizing the gut-brain axis pathway and
reducing the brain’s perception of abdominal pain, discom-
fort, and anxiety [58]. As such, it may be unsurprising that
the patients who received both Pilates exercises and dietary
advice experienced greater improvements in their IBS symp-
toms than those who received dietary advice alone, owing to
the combined effects of both interventions.

The last finding in this study was that the study group
showed a significant reduction in body weight compared to
the baseline value. Pilates effectively reduced body weight in
subjects with overweight or obesity (59,60), MS (44), young
women (46), women with type 2 diabetes (51), and post-
menopausal women (53). On the contrary, a study by Park
et al. (52) reported that Pilates exercises did not cause any
change in body weight in female participants with obesity.
Also, the meta-analysis by Cavina et al. (61) reported that
mat Pilates had no advantage over the control condition for
reducing body weight in the general population. Interestingly,
the mean percent change in body weight from baseline in
the study group was approximately 4.91%, and this reduc-
tion could be of clinical relevance. It was shown that a weight
reduction of 5% from baseline is “clinically meaningful” (62)
and is associated with a decline of 13% in intra-hepatic tri-
glycerides (63). Elevated triglyceride levels were found to
exaggerate IBS symptoms (64).

Finally, this study has limitations, and its findings should
be interpreted in that context. There was a lack of control
over potential hormonal factors (e.g., effects of menstrual
cycles or use of contraceptive pills). Also, the current study
only included women with overweight and grade | obesity
suffering from constipation-predominant IBS, which may
limit the generalization of the results. Moreover, this study
did not include abdominal circumference or other met-
rics of obesity. Nevertheless, the current study has several
strengths. This study is the first to investigate the effective-
ness of Pilates exercises in women with IBS. Additionally,
a variety of patient-reported outcomes were used in this
study to produce an extensive assessment of the patients
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at baseline and in response to the interventions. Moreover,
the results of this study may have practical applications for
physiotherapists and healthcare providers interested in the
complementary treatment of IBS.

Conclusion

When used in tandem with dietary advice, Pilates exer-
cises may be an effective therapeutic intervention that could
significantly reduce IBS symptoms and severity, increase
the frequency of complete spontaneous bowel movements,
reduce fatigue, and relieve anxiety and depression to a more
moderate extent than dietary advice alone in women with
IBS. However, dietary advice alone may also improve these
outcomes in these patients.
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ABSTRACT

Objective: Virtual reality (VR) therapies have increasingly been adopted across medical fields, including neurorehabilitation for
stroke recovery. Evidence from several systematic reviews (SRs) was explored, covering different aspects. We aim to explore
overlaps, gaps, and trends of SRs focusing on VR stroke rehabilitation providing a foundation for improving the field and address-
ing current limitations.

Materials and methods: We moved from a recent overview of reviews, searching multiple databases for all published SRs and
the international database of prospectively registered SRs (PROSPERO) for ongoing SRs. Data extraction of study characteristics
and methodological quality of SRs using AMSTAR 2 were obtained from a recent overview of reviews. Two independent review-
ers conducted data analysis and visualization by the trend over time of published SRs with their included primary studies and
ongoing SRs, methodological quality and other SR characteristics.

Results: The data set consisted of 58 SRs, including 345 primary studies and 45 ongoing SRs, published between 2007 and
2022. The number of published and ongoing SRs significantly increased over time (R? = 0.8654; R? = 0.747, respectively). In the
last three years, Asia accounts for the majority of publications (31%). Overall, the main outcome assessed over time was upper
extremity function and activity in 67.2% of SRs. Most of the published SRs were judged “critically low” (77.6%). The number of
included studies increased over time reaching a median of 17 studies with a median of 493 participants.

Conclusions: In stroke rehabilitation, the published and ongoing SRs on VR have risen over time in terms of the number of pub-
lications, with some concerns about methodological quality and representation of countries around the world.

Keywords: Randomized controlled trials as topic, Rehabilitation, Stroke, Systematic review, Virtual reality

What is already known about this topic: What does the study add:

e In recent years, VR technologies rapidly spread across medi- e The number of SRs on VR has increased, including those ongo-
cal specialties, including neurorehabilitation. Recent research ing, with larger sample sizes and diverse outcomes. However,
trends highlight various VR therapies, but systematic reviews concerns about methodological quality and global represen-
(SR) on VR for stroke rehabilitation, crucial for clinicians and pol- tation exist. Authors should check protocol registries and plan
icymakers, remain unexplored. innovative synthesis methods.

INTRODUCTION

Stroke is one of the major causes of disability and death
worldwide, with the highest incidence in the elderly popula-
tion (1). In 2019, ischemic heart disease and stroke were the
top-ranked causes of Disability-Adjusted Life-Years (DALYs)
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both in the 50-74-year-old group and in the 75-year-old and
elder group (2,3), impacting motor functions, activities of
daily living (ADL), social participation and quality of life (4).
The use of technology in rehabilitation after stroke has
been proposed worldwide in the past three decades, with an
increasing interest in virtual reality (VR) (5). VR technology
has the advantages of creating more realistic environments
to imitate the real world, providing repetitive training for
specific tasks, increasing the sense of participation, and stim-
ulating near-life experiences that patients cannot otherwise
achieve (6). In fact, VR rehabilitation utilizes virtual environ-
ments and objects to deliver visual and auditory feedback to
the user. This feedback can be experienced through various
platforms, such as head-mounted displays, projection sys-
tems, or flat screens, with equipment ranging from basic tools
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like a joystick to technologies such as sensors or cameras. The
implementation of VR in rehabilitation shows helpful results
in motor function recovery, especially in the upper extremi-
ties and lower extremities for balance, gait, and posture. The
way that VR can be used in multiple different conditions sug-
gests the efficacy and versatility of the application (6).

In recent years, especially during the pandemic, there has
been a rapid spread of VR technologies (7,8) across all medi-
cal specialties (9), including the neurorehabilitation field (10).
The most recent research trends cover more defined types
of VR therapy, embracing different study designs offering
information regarding the current hotspots in the field (10).
However, to our knowledge, the characteristics, and extent
of the highest study design for synthesizing the evidence
(i.e., SRs) and informing clinicians, patients, and policymakers
focused on stroke VR rehabilitation was not investigated yet.
Therefore, we aimed to evaluate overlaps, gaps, and trends
of published and ongoing SRs on VR for stroke rehabilitation
over the years, along with their general characteristics and
methodological quality.

METHODS
Study design

We conducted a cross-sectional study based on an overview
of reviews (11). We adapted items from the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
(12), assuming as units of analysis the included SRs (see
Supplementary 1).

Search strategy and data collection

We moved from a recent overview of reviews (11) inves-
tigating VR on stroke (CRD42022329263), which included 58
SRs and 345 unique primary studies.

The search was launched in multiple databases (the
Cochrane Database of Systematic Reviews, EMBASE, MEDLINE,
Scopus, ISI Web of Science, CINAHL, PsycINFO, PEDro, Otseeker,
Healthevidence.org, Epistemonikos), including PROSPERO
for ongoing SRs from inception up to January 17, 2023. We
selected SRs published in English including adults with any
diagnosis of stroke. The treatment investigated was any kind
of immersive, semi-immersive, or non-immersive VR interven-
tion, either with or without conventional therapy (e.g., usual
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care, exercises). Details of eligibility criteria are reported in our
previous publication (11).

Data collection

We obtain the dataset of the related overview (11) to collect
information about the general characteristics and methodolog-
ical quality of SRs. Particularly, we used the following general
characteristics: years of publication, countries of the corre-
sponding author, description of outcomes, references and year
of included primary studies, number of included primary stud-
ies, sample size, journal of publication, and journal impact fac-
tor (JIF), methodological quality appraised by A Measurement
Tool to Assess SR (AMSTAR) 2 and categorized into critically low,
low, moderate, and high methodological quality (13).

Data synthesis

We used descriptive statistics for general characteristics
and methodological quality expressed as median and inter-
quartile range (IQR) or absolute value and frequency.

The data chart and Pearson’s correlation coefficient were
used to assume linearity assumption. Data were transformed
into a logarithmic scale. Prediction of the percentage of pub-
lished and ongoing SR data based on year was computed
through linear regression models plotted with confidence
and prediction intervals at 95%. All analyses were performed
using the R Core Team (2023) (14).

We then visually described the trend of the following vari-
ables: median JIF, number of included primary studies and
participants, outcomes, and methodological quality using
Microsoft Excel 2019 and RAWGraphs 2.0 (15).

RESULTS
Publication trend

Overall, the data set consisted of 58 SRs published
between 2007 and 2022, including 345 primary studies pub-
lished between 1999 and 2021, and 45 ongoing SRs from
2014 to 2022. We found a significant increase in the number
of published and ongoing SRs over the years (R? = 0.8654;
R? = 0.747) respectively) (Figure 1). In Supplementary 2, we
reported the trend of SRs and primary studies publication for
each year (Figure S1-S2, respectively).

"« ] FIGURE 1 - A) Trend of publi-
shed SR and B) Trend of ongoing
SR over the years. Legend: SRs,
systematic reviews.
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General characteristics of published systematic reviews

In Table 1 we showed overall general characteristics of
published SRs. Most SRs include RCTs only (81%). Overall,
42 SRs (72.4%) conducted meta-analyses. Many SRs (69%)
included mixed onset of stroke. The most common journal
of publication was the Journal of Stroke and Cerebrovascular
Diseases (8.6%) (Supplementary 2, Table S1). The median JIF
was 3.25 (2.18-4.61). The distribution of the median JIF over
the years is reported in Supplementary 2, Figure S3.

TABLE 1 - General characteristics of published SRs

General Characteristics
Population, Median (IQR)

Overall (N =58)
492.5 (224.8-1082.8)

N. of included primary studies, median 17 (8-30.3)
(IQR)

N of outcomes, median (IQR) 3(2-4)
Presence of conflicts of interest, N (%) 6(10.3)
Non-industry funding, N (%) 28 (48.3)
Presence of meta-analyses, N (%) 42 (72.4)
SR including RCTs only, N (%) 47 (81.0)
Country, n (%)

Africa 1(1.7)
America 13 (22.4)
Asia 24 (41.4)
Europe 16 (27.6)
Oceania 4 (6.9)
JIF, Median (IQR) 3.25(2.18-4.61)
Outcomes, N (%) Total (n = 58)
Upper limb function and activity 39 (67.2)
Gait and balance 36 (62.1)
ADL 37 (63.8)
Participation 28 (48.3)
Cognitive and mental function 20 (34.5)
Adverse events 18 (31.0)

Primary studies and participants of included SRs

The number of primary studies included in an SR ranged
from a minimum of three to a maximum of 87, with a median
of 17 per SR. More than 85% of primary studies were RCTs.
The number of participants included in the SRs ranged from
a minimum of 60 to a maximum of 3540, with a median of
493. Supplementary 2, Figure S4-S5 shows the distribution
of primary studies and participants over the years.

Countries

As regards the Asian states, China is the first country
for the number of reviews, with 15 publications (25.9% of
all SRs). In Europe, 16 SRs were published in eight differ-
ent countries; Spain holds 5 publications (8.6% of all SRs),
whereas Italy and Belgium hold 3 reviews each one (5.2%).

Systematic reviews trends in stroke rehab

America is the third continent for publications of SRs, with
Brazil involved in 6 studies (10.3%), Canada in 4 (6.9%), and
the USA in 3 (5.2%). In Oceania, 4 SRs were published. Only
one review was conducted in Africa. The distribution of the
continents where SRs have been conducted both generally
and over the years is illustrated in Figure 2A-B. In the last
three years we found an absolute increase in publications in
Asia (n = 18, 31% of the overall sample).

Outcomes

Overall, the main outcome assessed was Upper Extremity
Function and Activity in 67.2% of SRs (n = 39), followed by
Activities of Daily Living (n = 37) and Gait and Balance (n = 36).
Less investigated outcomes were Participation (n = 28),
Cognitive and Mental function (n = 20), and Adverse Events
(n = 18) (Table 1). Figure 3 shows the outcome distribution
over the years. In the last three years, 28 SRs (48.3% of the
overall sample) assessed Upper Limb Function and Activity.

Methodological quality

According to the AMSTAR 2 tool, 45 SRs (77.6%) were
judged critically low, 12 low (20.7%), and one high (1.7%).
Overall, 69% of SRs have no recorded protocol, and 89.7%
do not describe motivations for the excluded primary stud-
ies. The 96.6% of SRs accomplished exhaustive bibliographic
research. As regards the quality of the primary studies
included in the 58 SRs, all authors used an adequate tool
to measure the risk of bias (100%), and 74.1% included
the assessment of primary studies in their SRs’ results
(Supplementary File 2, Figure S6). Figure 4 shows the meth-
odological quality distribution over the years.

DISCUSSION
Main findings

We analyzed the frequency and characteristics of 58 pub-
lished SRs and 45 ongoing SRs covering the scientific diffusion
of VR technologies for stroke from 2007 to 2022 and from
2014 to 2022, respectively, with an increasing trend over the
years.

VR research is becoming more influential around the
world, with over one-fifth of all countries involved in the sci-
entific progress in this field (16). Asia represents the most
influential country regarding VR rehabilitation in stroke
adult people, with a particular increase in SR’s publications
in the last three years (31%). In particular, China has been
the leader in SR publications since it started in 2007 to cover
not only the VR scientific field but also all medical fields, as
it is in the top publishing countries, as reported by recent
publications (17,18). With its aging population, China faces
increasing challenges for stroke care and prevention, with
a prevalence of stroke survivors of 58.1 million, four times
higher than other countries (19). It has been argued that this
rapid increase in the number of SRs could be due to multi-
ple reasons, including the easiest widely accessible tools for
doing SRs and meta-analyses (20), the pressures of academia
(21), or industry of contracting companies “operating in the
domain of evidence synthesis” to produce these publications,

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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A distribution among countries

2008 2010

many of which probably remain unpublished (22). However,
we cannot exclude that this increase is due to the growth
of collaborative research with China and other countries, as
already reported (23)

As the number of SRs has increased over time, the
number of participants included in SRs and the number of
included primary studies increased. This phenomenon might
be conditioned by the fact that the latest published SRs can
also include primary studies as well as participants of the old-
est SRs. However, the number of primary studies retrieved
from SRs may be underestimated considering that a time
span exists from running the search strategy and publication
of SRs (24); therefore, we cannot exclude that some pub-
lished primary studies were not included in the SRs as well as
new primary studies might be actually still ongoing. The year

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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FIGURE 2 - Countries of cor-
responding authors of SRs
.. A) overall and B) over the
I years. Legend: the size is pro-
portional to the number of
SRs for each year by country
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2019-2020 was represented by a global pandemic emergency
with limited possibilities to undergo primary studies. This
might explain the substantial growth of secondary literature
studies rather than primary studies in the last recent years.

Looking at the health outcomes, upper limb function and
activity, participation, and cognitive and mental function are
becoming more assessed in SRs as a sign of implementation
of a core outcome set that can optimize the quality of post-
stroke rehabilitation (24).

We also found that the methodological quality of SRs
remained critically low over time, even if SRs were published
in journals with a median JIF of 3.25. It has been found that
JIF may have little to no association with study results or
methodological quality (25). Low methodological quality can
be mainly due to some critical flaws in the protocol and in

A
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Modified Image with Blue Tones FIGURE 3 - Outcome assessed
in SRs over years. Legend: AE,
Matrix adverse events, UE, upper limb
UE 1
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the excluded studied justification items. In fact, according to
AMSTAR 2, 69% of our included SRs have no explicit state-
ment that the study methods were established prior to the
conduct of the review. On one hand, these findings are dis-
couraging, as more than half of the authors (55.8%) register
their protocol prior to publishing their systematic review/
meta-analysis (26). Pre-registration does not guarantee that
the protocol is complete but allows readers to be aware of
methods for conducting and reporting in a transparent way
(22). On the other hand, in the last years, we collected many
ongoing SRs pre-registered in PROSPERO as a starting point
of improvement for this flaw. However, authors should use
registers such as PROSPERO to check overlapping questions
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covered by already existing SRs to avoid redundant meta-
analyses with inconsistency and discordant findings. As well,
journal editors should keep in mind that much has already
been published. Multiple overlapping SRs can facilitate the
origin of disputes. This is well known also in other fields such
as the case of thrombolytic therapy for pulmonary embo-
lism (27). As well, the large increase in the number of pub-
lished and ongoing SRs over the years raises concerns about
research waste. It should be ethical and reasonable to sys-
tematically review what is already known before deciding to
perform any new study (28).

The other important flaw in SRs is related to the non-
reporting of studies excluded from SRs. We found the 89.7%

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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don’t provide a list of the excluded studies and the motiva-
tion. This can lead to selective inclusion for outcome non-
reporting bias impacting meta-analytic effects (29-31).

Recently, a meta-epidemiological study found that 58,8%
of the included SRs (n = 131) excluded studies due to “no rel-
evant outcome data” (32) despite it not being recommended
by the scientific community (33) since this may be a conse-
qguence of selective outcome reporting and therefore com-
promise the systematic review reliability.

Strength and limitation

This review aimed to summarize all the publications and
trends about the application of VR in the neurorehabilitation
field in adult people with stroke. To analyze this specific sam-
ple, we included a total of 103 papers (58 published and 45
ongoing SRs) without limits in a publication year. An exhaus-
tive research was conducted in many different databases.
This trend study is linked to an extensive overview of reviews
in accordance with the Cochrane Guidelines; moreover, the
review protocol was registered in the PROSPERO database.

Limitations of this work need to be acknowledged. The
research was conducted for only English-language publica-
tions, and the children population was excluded from the
sample. We did not extract data from primary studies focused
on VR rehabilitation, but we reported the trend of publica-
tions of those included in the SRs. Ongoing SRs were searched
on PROSPERO and not on other registries. Nevertheless,
PROSPERO seems to be the most common database used for
protocol registration [71.3%, n = 270 (26)]. Thus, we cannot
be sure that all SRs included the whole body of evidence.

Conclusion

The highest synthesis of evidence as published SRs,
including those ongoing on VR, has risen over time in terms
of the number of publications, sample size, and eligible out-
comes, with some concerns about methodological quality
and representation of countries around the world. To avoid
waste of research, authors should check protocol registries
before embarking on a new systematic review. As well they
should consider planning innovative research methods for
synthetizing the amount of literature available.
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ABSTRACT

This masterclass explores the increasing recognition of spirituality as a vital aspect of patient care, alongside other Social
Determinants of Health (SDH) such as economic stability and education. The distinction between spirituality and religion is
clarified, with spirituality described as a broader, more personal experience that can exist both within and outside of reli-
gious contexts. Research demonstrates that spirituality influences health in mostly positive ways, particularly in areas like
mental health, resilience, and coping, making it a critical component of holistic, patient-centered care. In physical therapy,
incorporating a patient’s spirituality into their plan of care can enhance cultural competence and foster a more holistic care
approach. However, many Physical Therapists (PTs) express uncertainty in addressing spiritual concerns, often due to limited
training or unclear role expectations. The authors suggest that integrating tools like the Inclusive Spiritual Connection Scale
(ISCS), Functional Assessment of Chronic Iliness Therapy-Spiritual Well-Being Scale (FACIT-Sp), Spiritual Well-Being Ques-
tionnaire (SWBQ), the Spiritual Health and Life-Orientation Measure (SHALOM), or the Spiritual Transcendence Scale (STS),
along with enhanced education, could help therapists incorporate spirituality into practice more seamlessly. Integration of
spirituality enables PTs to deliver more complete, personalized care that addresses the whole person. Ultimately, the authors
advocate for recognizing spirituality as a key determinant of health and an important component of healthcare to ensure
more inclusive treatment.

Keywords: Cultural competency, Physical therapy, Spirituality

Background Although not yet regarded on the same level, there is grow-
ing recognition of the effort to fully integrate spirituality into
healthcare and consider it an important SDH (5,6). As this
awareness grows, healthcare providers are more frequently
encouraged to consider spirituality as part of comprehensive
care, especially in disciplines like physical therapy, where
patient-centered approaches are crucial (5,7). In this master-
class, we explore the concept of spirituality and its domains,
as well as spirituality as a potential determinant of health.
We also review evidence of spirituality’s impact on health
outcomes, explore its implications for physical therapy prac-
tice and education, and present practical examples of incor-
porating spirituality into clinical practice with an emphasis on
assessment and measurement tools.

“A closed mouth can’t get fed... They have to know a little
bit about your circumstances to be able to help you”, was a
response from a participant in a qualitative study when asked
about their perception of how social factors may be relevant
to their healthcare (1). Their comment highlights the impor-
tance of recognizing and addressing individual social factors
in patient care, reflecting the growing emphasis in healthcare
on integrating SDH into clinical practice. In recent years, there
has been growing recognition of the critical role that SDH,
such as education, economic stability, and neighborhood
environment, play in shaping well-being, health outcomes,
and health-related behaviors (2).

Similarly, spirituality, like social and economic factors, is
being recognized as vital in shaping patient well-being (3,4).
Spirituality

Although often used interchangeably, spirituality and reli-
gion are multidimensional concepts that represent distinct
Received: November 5, 2024 ideas. The definition of spirituality varies across academic
Acce.pted: Dec_ember30, 2024 disciplines, and the dimensions assessed in different stud-
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ies are often inconsistent (6,8). Spirituality can be defined as
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FIGURE 1 - Concept of spirituality
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society, nature, and the significant or sacred. Spirituality is
expressed through beliefs, values, traditions, and practices.”
(5,9) (Fig. 1) Religion, by contrast, names “the search for sig-
nificance that occurs within the context of established insti-
tutions that are designed to facilitate spirituality.” (5,6,9,10)
In this sense, spirituality can be viewed as a broader con-
cept than religion, encompassing an individual’s search for
and connection with what they perceive as transcendent or
sacred (11-14). Religion, on the other hand, serves as one
potential pathway for this search and connection. While
spirituality often describes personal experiences and beliefs
within a religious framework, it can also extend beyond spe-
cific traditions or faith communities, as reflected in the popu-
lar expression “spiritual but not religious.” (15)

Both religion and spirituality encompass significant social
dimensions (16). Religion often fosters community through
shared practices, traditions, and institutions, providing a
sense of belonging and collective identity. Spirituality, while
more individualized, can also create social bonds by encour-
aging connections with others through shared values, mutual
support, and collective experiences of meaning and purpose.
These social aspects may contribute to the overall well-being
of individuals by offering support networks and a sense of
community (17). The past fifty years of research have tended
to emphasize four domains of spirituality: personal, commu-
nal, environmental, and transcendental (18). Examples of
practices that nurture personal domains, exemplify commu-
nity and the search for spiritual relatedness, access the envi-
ronmental domain, and manifest the transcendental domain
are outlined in Table 1.

Significant or Sacred

TABLE 1 - Examples of practices that nurture the four domains of
spirituality

Personal Domain Communal Environmental Transcendental

Contemplation, Church or  Spending Breathing

prayer, community timein nature  exercises and
meditation gathering  (walking, hiking, meditation
attendance camping,
gardening,
boating)
Scripture/spiritual Shared Volunteering Prayer and
reading meals for roadside worship of the
clean-up Divine
Chanting, Communal Contributing The study of
recitation singing, to recycling holy texts
rituals & efforts
sacraments
Activities that Acts of Tai chi, gigong  Similar
affirm one’s sense  community practices

evoke a sense
of peace and

oneness with
God and the

Divine

of identity and service
help bring about
self-awareness

(e.g., sound/

energy healing)

Spirituality: A Domain of Health and Wellness and a
Potential Determinant of Health

Spirituality is a vital domain of health and wellness for
person-centered care (7,19,20). Person-centered care, as
opposed to patient-centered care, takes a holistic approach
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to healing body, mind, and spirit that supports PTs in devel-
oping more individualized treatment plans to enhance over-
all health and well-being (3,4). In this context, ‘spiritual
health’ is defined as “a state of being in which an individual
effectively manages life’s challenges, leading to the realiza-
tion of one’s full potential, meaning, and purpose, and fulfill-
ment from within.” (4) Additionally, ‘spiritual wellness’ may
be understood as “a positive sense of meaning and purpose
in life” (3) or “the development of an appreciation for the
depth and expanse of life and natural forces that exist in the
universe.” (21)

In other words, spiritual wellness can be considered an
integral component of holistic health, with spirituality serving
as a primary driver. Health comprises physical, psychological,
emotional, social, and spiritual dimensions, all of which inter-
act and influence one another (4). Despite the importance
of each element, spirituality remains underrepresented in
research and is less extensively documented (6,9). At the
very least, evidence suggests spirituality can have a mediat-
ing role, linking other health determinants to outcomes. But
it is also becoming clear that spirituality has a broader influ-
ence on well-being (6,9). More recently, Delphi panels, con-
sisting of clinicians, public health experts, researchers, health
system leaders, and medical ethicists, have recommended
recognizing spirituality as a ‘determinant of health’, along-
side other social factors, due to its demonstrated influence
on health outcomes, which will be discussed further (9).

Impact of Spirituality on Health Outcomes

The distinction between religion and spirituality intersects
with health outcomes in complex ways, and existing research
provides far more insight into the relationship between religion
and health than spirituality and health. This discrepancy might
stem from the fact that while there are standardized methods
for measuring religious beliefs and practices, fewer such means
exist for assessing spirituality, in part because spirituality is so
often highly individualized. While numerous operational defi-
nitions of spirituality exist across disciplines, studies that iso-
late spirituality as a distinct construct, separate from religion or
psychological well-being, are comparatively limited.

A systematic review based on high-quality evidence and
expert analysis (9) identified various secular and religious
dimensions of spirituality, such as community involvement
and prayer, that may be linked to health outcomes. For exam-
ple, the frequency of attendance at religious services was
associated with a reduced mortality risk. Additionally, those
who attended services more frequently exhibited lower rates
of smoking, alcohol use, marijuana use, and illicit drug use
compared to individuals with less frequent or no attendance.
The frequency of attendance at religious services was also
connected to better quality of life, including higher life sat-
isfaction, improved mental health, fewer depressive symp-
toms, and reduced suicidal behaviors. Among adolescents,
frequent attendance was associated with lower levels of
unsafe sexual behavior, smoking, and substance use, includ-
ing alcohol, marijuana, and illicit drugs. While most exist-
ing literature on spirituality and health situates spirituality
within a religious framework, (22) we continue to see similar
patterns of connection between secular spiritual expressions
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and positive health outcomes. For example, spiritual well-
being and secular reverence have been associated with
reduced levels of cardiovascular risk markers and shorter
hospital stays after open-heart surgery, respectively (23,24).

Spiritual practices and beliefs can serve as coping mech-
anisms for stress and anxiety, but they can also help reorient
people’s perspectives and help them develop attitudes of
resiliency and positivity. Gathering together a broad survey
of studies, Mueller, Plevak, and Rummans found that spiri-
tual practice and spiritual well-being are associated with
more positive outlooks in persons with “cancer, HIV disease,
heart disease, limb amputation, and spinal cord injury.”
(25) Religious practice serves as a helpful coping mecha-
nism for people with asthma, anxiety, and feelings of stress.
Spirituality does not, of course, guarantee better health out-
comes. In a review of 3,300 empirical studies on religiosity
and spirituality, approximately 12% of the studies reported
negative associations between spirituality/religiosity (e.g.,
spiritual struggle or distress) and various health outcomes
(e.g., general well-being, depression, anxiety, cancer) (26).

It is important to note that the benefits attributed to the
religious dimensions of spirituality, as previously discussed,
may also stem from the inherently social nature of religious
institutions (e.g., churches, mosques, synagogues, and tem-
ples). These institutions often provide social support, oppor-
tunities for interaction, and community activities (27). Nearly
nine out of ten U.S. adults (89%) believe religious institutions
foster community connection and unity (27). Similarly, 87%
recognize their significant role in assisting the poor and vul-
nerable, while three-quarters credit them with upholding and
promoting societal morality (27). 90% or more of Christians,
along with 88% of Muslims, Jews, and Hindus, regard reli-
gious institutions as unifying forces in society (27). Non-
religious individuals also recognize this role, including 85% of
agnostics, 81% of those without a specific religious identity,
and 75% of atheists (27). Similarly, most Christians (90%),
adherents of non-Christian faiths (82%), and religiously unaf-
filiated individuals (78%) agree that religious institutions play
a crucial role in supporting the poor and needy (27).

Spiritual and religious values can, at times, amplify fear,
refusal of treatment, and distrust of medical institutions and
practitioners. For example, religious affiliation may be linked
to vaccine hesitancy rates in certain religious communities
(28,29) and negative mental health effects because of shame
and guilt associated with uncured illnesses (30). In addition,
while many Americans acknowledge the positive societal
contributions of religious institutions, roughly half also voice
concerns about their behavior. These concerns include being
overly focused on money and power, excessively rule-driven,
and too involved in political matters (27).

Implications of Spirituality for Physical Therapy Practice,
and Education

Incorporating spirituality into physical therapy practice
holds significant implications for practice and education. The
integration of spirituality can enhance patient-centered care,
promote holistic healing, and improve overall treatment
adherence. These implications will be explored in greater
detail throughout the discussion.
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Physical Therapy Practice Implications

Spirituality, as a source of personal meaning and val-
ues, may play a critical role in delivering person-centered
care and promoting cultural competence in physical ther-
apy (7,9,31,32). A culturally competent system can deliver
more holistic and effective care by adhering to key values
and principles that focus on designing and implementing
services tailored to the unique needs of individuals, children,
and families (33). A culturally competent system requires
understanding a person or family’s cultural identity, as well
as their levels of assimilation, in order to effectively apply
the principle of “starting where the individual or family is.”
(33) Additionally, cultural competence involves collaborating
with natural and informal support networks within diverse
communities, such as neighborhood organizations, civic and
advocacy groups, ethnic and social organizations, religious
institutions, and, where appropriate, spiritual healers (33).
Recognizing the role of spirituality within these networks is
crucial, as it often forms a vital component of cultural identity
and well-being.

It is worth noting that cultural competence is a funda-
mental aspect of the American Physical Therapy Association’s
(APTA) vision to ‘transform society by optimizing movement
to improve the human experience.” (33) Several of APTA’s
guiding principles for achieving this vision are directly linked
to cultural competence (33). For example, ‘consumer-centric-
ity’ emphasizes the need for PTs to prioritize patient values,
goals, and individual needs in care, which includes recogniz-
ing cultural (including spiritual) factors (33). “Access/equity’
focuses on addressing health disparities and SDHs through
innovative and inclusive care models, which may involve con-
sidering patients’ spiritual beliefs (33). “Advocacy’ highlights
the role of PTs in promoting patient-centered care by driv-
ing change in healthcare systems (33). Integrating spirituality
into these principles ensures holistic, culturally competent
care that respects and responds to patients’ diverse back-
grounds (33).

In addition, research indicates that addressing the spir-
itual needs of patients in healthcare can enhance patients’
psychological well-being and satisfaction with care (34). This
aligns with the biopsychosocial model, which emphasizes
the importance of addressing psychological and social fac-
tors alongside physical health (35). Recognizing the spiritual
dimensions of health allows PTs to create more comprehen-
sive treatment plans that resonate with patients’ values and
beliefs. Moreover, spiritual considerations can foster better
therapeutic relationships. When PTs engage with patients
on a spiritual level, it cultivates trust and openness, facili-
tating more effective communication (36). This can lead to
increased motivation and adherence to treatment plans, as
patients feel more understood and supported (37).

In clinical practice, it is not uncommon for patients and
therapists to hold differing beliefs, including those related
to spirituality, its meaning, and its implications. When such
differences arise, it is crucial for PTs to cultivate self-aware-
ness, which means acknowledging one’s own spirituality in
a way that does not presume anything about the patient’s
spirituality or impose anything on the patient. In addition,
it is crucial for PTs to broaden their appreciation for diverse
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expressions of faith and spirituality in their patients. This can
be done through didactic training and hands-on experience
(33). While PTs do not provide direct spiritual care, they
should be prepared to respectfully acknowledge and sup-
port a patient’s spiritual framework as it intersects with their
physical therapy journey (33). For specific spiritual needs,
similar to other SDH that fall outside the scope of physical
therapy, PTs can refer patients to qualified professionals such
as chaplains, spiritual care providers, religious leaders (e.g.,
priests, pastors, imams, or rabbis), spiritual counselors, or
mental health professionals with expertise in spirituality (38).
These referrals ensure patients receive appropriate support
tailored to their beliefs and needs (38).

Educational Implications

The integration of spirituality in physical therapy educa-
tion is crucial for preparing future practitioners to address
the diverse needs of their patients. Current curricula often
lack comprehensive training on spiritual care, which can lead
to discomfort or inadequacy in handling these topics in prac-
tice (39). However, evidence has demonstrated the role of
spirituality in patients’ ability to reshape and interpret life
events, as a coping mechanism, as a tool for pain manage-
ment, and as a part of wellness and cultural competence
(40). Educators are encouraged to incorporate spirituality
into existing courses to ensure that learning experiences are
intentional and address their role in patient care, ethical con-
siderations, and therapeutic alliance. Furthermore, training
programs that include reflective practices on spirituality can
enhance students’ self-awareness and empathy (41). This
not only prepares students to engage more effectively with
patients but also promotes their own well-being, helping to
mitigate burnout and compassion fatigue often experienced
in the healthcare field (42).

Relatedly, part of the curriculum should address religious
trauma, including how to recognize it in oneself as a clinician
and in one’s patients, and what resources are available to
navigate it. A large study published in 2023 gave evidence
that as many as 1 in 5, or 20%, of U.S. adults, have suffered
or are suffering from hurtful and harmful experiences with
religion. At the very least, PTs need to be trained to approach
the subject of spirituality with sensitivity and empathy,
allowing the patient to lead and articulate the terms of
engagement (43).

Examples of how to Incorporate Spirituality into Clinical
Practice: Focus on Assessment and Measures

To our knowledge, there is no universally accepted “best”
method for incorporating spirituality into clinical practice, as
effective integration depends on the specific context, individ-
ual patient needs, and provider expertise. Nevertheless, best
practices generally encompass a combination of compre-
hensive assessment, clear communication, and personalized
interventions that respect and align with patients’ beliefs
and values. This section highlights key gaps in integrating
spirituality into clinical practice, offers examples of how PTs
can assess and measure patients’ spirituality, and describes
a systematic review with consensus-suggested implications
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for how to address spirituality in serious illness and health
outcomes (9).

Despite the guidance of the APTA and the plethora of lit-
erature supporting the need to incorporate a patient’s spiri-
tuality into their session, PTs may not be incorporating these
principles into their plan of care (44). Research shows (44)
that while 96% of PTs believe spiritual well-being is a vital
component of health, only 30% feel that addressing spiritual
concerns falls within their responsibilities. That leads to the
question of whose role it is to address spirituality in health-
care. Secondly, what barriers do PTs encounter if and when
they address spirituality? Research findings also revealed a
lack of education in taking spiritual history and navigating
spiritual beliefs. This raises another question: What is the PT’s
obligation in terms of moral responsibility, code of ethics, and
policy to address the patient’s spirituality in the plan of care?

Similar to physical therapy, other healthcare disciplines
recognize a gap in their integration of spiritual assessment
in patient care (e.g., The Joint Commission and the American
College of Physicians) (7,45). The Joint Commission on
Accreditation of Healthcare Organizations (JCAHO) requires
the administration of a spiritual assessment as of 2001.
JCAHO'’s requirements address three areas (1) important
spiritual practices, (2) denomination or faith tradition, and
(3) significant spiritual beliefs with a list of questions to help
guide the clinician in the assessment. Allowing the patient
to answer neutrally is the goal of the JCAHO to assist with
respecting the individual’s spirituality. With this knowledge,
JCAHO mandates healthcare organizations, including those
with physical therapy, to take into consideration the spiritual
needs of the patient and the barriers to creating a policy that
is consistent across the field.

Balboni et al. highlighted that the limited provision of
spiritual care for patients with serious illnesses is partly due
to care team members not adequately addressing patient
spirituality (9). Screening for spiritual needs is frequently
overlooked, possibly due to time constraints, a belief that
addressing spirituality falls outside the clinician’s responsi-
bilities, or discomfort in discussing such topics with patients
(9), as well as due to concerns about provider competence
and/or patient vulnerability in the medical environment (7).
In clinical practice, clinicians may incorporate brief assess-
ments to perform initial screenings that address spiritual care
(9). This may include asking straightforward spiritual history
questions such as, “Is spirituality or faith important to you
in relation to your health and illness?” or “Do you have, or
would you like, someone to talk to about spiritual or faith
matters?” (9) This approach ensures that spiritual needs
are integrated into comprehensive patient care and reflects
respect for the patient’s spiritual values (9).

Other examples of spirituality measures include multi-
dimensional scales, such as the Bio-psycho-socio-spiritual
Inventory (BioPSSl), Perceived Wellness Survey (PWS),
Positive Mental Health Measurement Scale (PMH), and the
WHOQOL-100 (46). Examples of questionnaires that more
directly and comprehensively assess spirituality include
the ISCS, (22,47) Functional Assessment of Chronic lliness
FACIT-Sp, (12,48) SWBQ, (49,50) the SHALOM (51), and the
STS (52).
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The ISCS assesses levels of spiritual connection within
spiritually diverse populations and is designed for use with
clients in healthcare settings (22,47). It is a unidimensional
scale consisting of 13 items tapping into the level and cen-
trality of spiritual connection (22,47). It also contains 1
frame of reference item in which clients indicate the source
of their spiritual connection (e.g., nature, God/Allah, multi-
ple gods, and the universe) (22,47). The frame of reference
items allows clinicians to quickly and directly understand if
spirituality is important to their client and if so, the source
of their clients’ spiritual connection (22,47). This item has
the capacity to reduce provider discomfort and increase cli-
ent agency within the exchange (22,47). ISCS is grounded in
theory, operationalizes spirituality from an expansive frame-
work, utilizes inclusive language, and demonstrates strong
psychometric properties (22,47). With a growing portion of
US adults engaging in diverse spiritual expressions, the ISCS
allows for a more inclusive assessment approach (53).

The FACIT-Sp is a cross-culturally validated measure
designed to assess a patient’s state of spiritual well-being,
utilizing a multidimensional framework (48). It consists of
12 items with a Likert-type response scale and contains a
subscale (Meaning and Peace) designed to assess spiritu-
ality from a more expansive framework (48). FACIT-Sp is a
useful measure if the assessment of current spiritual well-
being state is desired (in contrast to measurement of spiritual
well-being as a trait), (48) as it frames questions based on the
respondents’ last 7 days (22).

Both the SWBQ and SHALOM instruments are available in
multiple languages and have validated measurement prop-
erties (49-51). The SWBQ is a 20-item tool that assesses
four key dimensions of spirituality: personal (reflecting one’s
internal sense of meaning, purpose, and values), communal
(focused on the quality of interpersonal relationships, includ-
ing love, justice, and hope), environmental (concerned with
the individual’s connection to nature and the environment),
and transcendental (addressing beliefs in and relationships
with a higher power, such as God, and the associated faith,
adoration, and worship) (49,50).

The SHALOM (51) consists of two sets of 20 items, iden-
tical to those in the SWBQ. In the first set, respondents are
asked to indicate what they believe the ideal levels for each
descriptor should be (the “ideal” component) (51). In the
second set, they are asked to rate how the descriptors reflect
their own experiences over the past six months (the “lived
experience” component) (51). In contrast to the SWBQ,
which assesses spirituality by evaluating current states or
traits without comparing them to ideal levels, the SHALOM
incorporates both ideal and lived experiences. This allows for
a comparison between an individual’s spiritual aspirations
and their actual experiences, helping to identify gaps in spiri-
tual well-being (49-51).

Lastly, the STS is a 24-item measure designed to assess
spirituality as an expansive and central element of the
human experience (52). The measure utilizes a 5-point Likert-
type response scale across three subscales (connectedness,
universality, and prayer fulfillment) (52). Evidence of ade-
quate internal consistency and convergent validity has been
demonstrated (52). A unique aspect of the STS is the peer
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evaluation form that can be completed concurrently. The STS
peer evaluation form provides an avenue for engaging core
social support figures in a client’s holistic health journey.

In 2022, a systematic review and multidisciplinary Delphi
panel (9) recommended six implications, three for address-
ing spirituality in serious illness and three for addressing
spirituality in health outcomes. The primary implications,
supported by strong evidence, for how to address spiritu-
ality in serious illness were: “(1) incorporate spiritual care
into care for patients with serious illness; (2) incorporate
spiritual care education into training of interdisciplinary
teams caring for persons with serious illness; and (3) include
specialty practitioners of spiritual care in care of patients
with serious illness.” The primary implications, supported
by strong evidence, for how to address spirituality in health
outcomes were: “(1) incorporate patient-centered and evi-
dence-based approaches regarding associations of spiritual
community with improved patient and population health
outcomes; (2) increase awareness among health profession-
als of evidence for protective health associations of spiritual
community; and (3) recognize spirituality as a social factor
associated with health in research, community assessments,
and program implementation.” This systematic review was
based on high-quality evidence and expert appraisal, and
the referenced recommendations underscore the impor-
tance of integrating spirituality into healthcare practice,
education, and research to enhance patient care and health
outcomes.

Conclusion

Incorporating spirituality into physical therapy practice
has significant implications for enhancing patient care and
addressing diverse health outcomes. A holistic approach that
includes the spiritual dimension allows clinicians to address
the complex needs of their patients more effectively, leading
to improved health outcomes and greater patient satisfac-
tion. Recognizing spirituality as a key determinant of health
supports the development of treatment plans that align with
patients’ values, fostering stronger therapeutic relationships.
As the field of physical therapy evolves, integrating spiritual-
ity into both clinical practice and educational curricula will be
essential for providing compassionate, culturally competent
care. This holistic perspective may not only enhance patient
care but can also enable PTs to connect with their patients
on a deeper level, potentially fostering resilience. A vari-
ety of spirituality assessment tools, such as ISCS, FACIT-Sp,
SWBQ, SHALOM, and STS, provide healthcare providers with
comprehensive frameworks for evaluating spiritual well-
being, ensuring a more inclusive and personalized approach
to meeting patients’ diverse spiritual needs.
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