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Background Telehealth use is increasing due to its ability to overcome service access

barriers and provide continued care when disease transmission is of concern. How-
ever, little is known of the validity, reliability and utility of performing physiotherapy
assessments using synchronous forms of telehealth across all physiotherapy practice
areas. The aim of this systematic review was to determine the current clinometric val-
ue of performing physiotherapy assessments using synchronous forms of telehealth
across all areas of physiotherapy practice.

Methods A comprehensive search of databases (PubMed/MEDLINE, The Cochrane
Library, Embase and EBSCO) was undertaken to identify studies investigating the cli-
nometric value of performing physiotherapy assessments using synchronous forms of
telehealth across all physiotherapy practice areas. Following selection, a quality ap-
praisal was conducted using the Brink and Louw or Mixed Methods Appraisal Tool.
Evidence regarding validity, reliability and utility of synchronous telehealth physio-
therapy assessments was extracted and synthesised using a critical narrative approach.

Results Thirty-nine studies conducted in a variety of simulated (n=15) or real-world
telehealth environments (n=24), were included. The quality of the validity, reliability
and utility studies varied. Assessments including range of movement, muscle strength,
endurance, pain, special orthopaedic tests (shoulder/elbow), Berg Balance Scale, timed
up and go, timed stance test, six-minute walk test, steps in 360-degree turn, Move-
ment Assessment Battery for Children (2™ Edition), step test, ABILHAND assessment,
active straight leg raise, and circumferential measures of the upper limb were reported
as valid/reliable in limited populations and settings (many with small sample sizes).
Participants appeared to embrace telehealth technology use, with most studies report-
ing high levels of participant satisfaction. If given a choice, many reported a prefer-
ence for in-person physiotherapy assessments. Some inconsistencies in visual/auditory
quality and challenges with verbal/non-verbal communication methods were report-
ed. Telehealth was considered relatively cost-effective once services were established.

Conclusions Performing physiotherapy assessments using synchronous forms of tele-
health appears valid and reliable for specific assessment types in limited populations.
Further research is needed in all areas of physiotherapy practice, to strengthen the
evidence surrounding its clinometric value. Clinicians contemplating using this as-
sessment mode should consider the client/family preferences, assessment require-
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Reduced or delayed access to health care services can have detrimental effects on the health and well-being of
individuals [1]. Those living in regional, rural and remote areas with a lower population density are more like-
ly to encounter reduced access to health care services [2], including access to physiotherapy services in both
the public and private sectors [3,4]. This access limitation is particularly pronounced for more specialised ar-
eas of physiotherapy, such as those that address disability and paediatrics [5].

The use of telehealth services to improve physiotherapy access is increasing due to its ability to overcome
the barriers of distance [6], service provider availability [7] and capacity to provide safe care to community
members during periods of time when disease transmission is of concern. Telehealth has been defined by the
World Health Organisation (WHO) as ‘the use of teleccommunications and virtual technology to deliver health care
outside of traditional health care facilities’ [8]. The information and communication technologies (ICTs) used in
the delivery of telehealth services allow the transmission of health information such as voice, data, and still or
video images over short and long distances, without the need for recipients of care or health professionals to
be co-located [9]. Telehealth includes delivery of assessment and diagnosis, treatment, and preventative and
curative aspects of health care [9], and can be provided using synchronous methods (real-time), or asynchro-
nous methods (store and forward) [10].

Physiotherapy consultations performed using synchronous forms of telehealth have become even more com-
mon in recent times, due to the COVID-19 pandemic. Maintaining access to physiotherapy services during
this time has been challenging for many health care providers [11,12] where area lockdowns and distanc-
ing requirements have interrupted and limited face-to-face service provision [11], initiating a shift in the way
physiotherapy services are provided to clients [13-15]. Many health services and/or professional associations,
such as the Australian Physiotherapy Association, NHS and Chartered Society of Physiotherapy (UK), have re-
leased advice and guidelines to support clinicians providing telehealth services during the COVID-19 pandemic
[16,17]. Although this increased use of telehealth during the COVID-19 pandemic has been essential in ensur-
ing continuity of care from many allied health and medical practitioners [14,18], concerns have been raised
regarding the limited evidence supporting these changes to physiotherapy practice across the lifespan [13,15].

A physiotherapy client assessment, performed at commencement of physiotherapy service delivery and at reg-
ular intervals throughout the stages of intervention, provides vital information to therapists about the need for,
and response to, therapeutic interventions [19]. Such assessment is essential for treatment plan development,
clinical reasoning processes, intervention selection, and implementation of effective treatment strategies with
clients [20]. Where a physiotherapist is not available to provide a face-to-face assessment, assessment via tele-
health may need to be considered.

A variety of studies have investigated the use of telehealth to perform physiotherapy assessment and interven-
tions with adult populations [21-23] however, performing accurate physiotherapy assessments using this meth-
od can be challenging [24]. Two systematic reviews, both limited to the field of musculoskeletal (MSK) physio-
therapy and with a focus on the adult population, have been conducted [19,25] to investigate the validity and
reliability of conducting physiotherapy assessment via telehealth. In 2017, Mani and colleagues investigated
the use of internet-based physiotherapy assessments within the MSK field of physiotherapy, concluding that
it is feasible to use telehealth systems to assess swelling, range of movement, pain, muscle strength, balance,
gait and functional outcomes in adults referred to physiotherapy [19]. In 2018, Grona and colleagues inves-
tigated the validity and reliability of synchronous videoconference use in the assessment and management of
adults presenting with MSK conditions [25]. Grona and colleagues concluded that synchronous video-based
telehealth systems could be viable when assessing and managing adults with MSK conditions but may have
poor reliability for assessments of the shoulder joint and elbow joint, and for nerve tests, scar assessment and
lumbar posture assessment [25]. A small number of systematic reviews on telehealth have been conducted in
other settings such as neurology [26,27] and aged care [28], with a focus on health and activity, using asyn-
chronous monitoring systems or wearable devices.

To enhance physiotherapy assessment and care, it is important to understand the reliability, validity and util-
ity of performing synchronous telehealth assessments throughout all areas of physiotherapy practice, across
the lifespan. To our knowledge, there has not been a recent review of the literature investigating this topic.
Therefore, the aim of this systematic review was to determine the current clinometric value (reliability, valid-
ity and broader utility) of physiotherapy assessments delivered using synchronous forms of telehealth, con-
sidering the full breadth of fields of physiotherapy practice. A second aim was to identify which of the validi-
ty, reliability and utility studies have been conducted in real-world rural or remote contexts and to provide a
summary of their findings.

2021

e VoL. 11

¢ 04072 2 www.jogh.org ¢ doi: 10.7189/jogh.11.04072



Physiotherapy assessments delivered by telehealth

Table 1. Literature database search strategy

DATABASES SEARCH TERMS

METHODS

Systematic review

PubMed/MEDLINE Physiotherapist; OR physical therapist; ' ' ' . '
OR physiotherapy; OR physical This systematic review protocol was registered with

The Cochrane Library therapy; OR rehabilitation PROSPERO (CRD42018108166).

Embase

EBSCO (Academic Search Complete,
AHFS Consumer Medication
Information, CINAHL, Computers
& Applied Sciences Complete,
Education Research Complete,
ERIC, Health Business Elite, Health
Source — Consumer edition,

Health Source: Nursing/Academic
Edition, MasterFILE Premier and
SPORTDiscus with full text)

AND

Telehealth; OR telemedicine;

OR telecare; OR e-health; OR
telemental;

OR telehealth care; OR telemonitoring;
OR telerehabilitation; OR telepractice

AND

Assess*; OR evaluat®; OR analys*;
OR measur*; OR reliability; OR validity;
OR utility.

Table 2. Inclusion and exclusion criteria

Search strategy

A comprehensive search of key literature databases
was undertaken on 17th December 2020 to identify
studies that addressed the aims of this review (Table
1). A hand search of reference lists of included stud-
ies was conducted following this to identify additional
studies for inclusion. Databases were searched for ar-
ticles published between January 2010 and 17th De-
cember 2020 inclusive. This date range was adopt-
ed to ensure inclusion of studies using contemporary
technologies. The initial search was not restricted by

language.

Inclusion and exclusion criteria

PAPERS

z;l;?;:c“msncs INCLUSION CRITERIA EXCLUSION CRITERIA The inclusion and exclusion criteria used for the se-
o _ . o _ lection of studies in this review are listed in Table 2.
Vall(_my studies, _mhablht_y _ Studies of fnterventions, Authors of studies that did not specify the discipline of
studies and studies examining  or assessments usimng .
the broader utility of asynchronous forms of the health professional who conducte.d thg teleh‘ealth
Study types performing physiotherapy telehealth, and those that assessment were contacted to ascertain this detail.
assessments conducted contained insufficient .
using synchronous forms of ~ methodological detail of the Stlldy selection
telehealth telehealth assessment Screening and study selection commenced following
Studies that involved only completion of the search process. References of arti-
Physiotherapists or health professionals other than cles identified in the search were imported into End-
Participants physiotherapy Stufiénts physiotherépiStS performing Note (Clarivate, Philadelphia, PA, USA) [29] and du-
(under the supervision ofa  or interpreting assessments plicates removed. Titles and abstracts were screened,
physiotherapist conducted using synchronous  with articles that were clearly ineligible excluded. Full
forms of telehealth texts of remaining articles were sourced and reviewed
Studies from any field of by two independent reviewers (CZ and RP) to deter-
Contexts physiotherapy and any setting mine final eligibility based on the inclusion and ex-

of physiotherapy clinical clusion criteria, with reasons for exclusion noted. Any
discrepancies were resolved through discussion and
consensus, with a third reviewer (WH) available to be
consulted if consensus could not be reached. Studies
deemed eligible for inclusion in this review were retained and analysed. The results of the search, screening
and selection process were recorded in a PRISMA flow diagram (Preferred Reporting Items for Systematic Re-
views) [30]. The PRISMA Checklist [30] was completed and can be found in Table S1 in the Online Supple-

mentary Document.

practice.

Quality assessment

The methodological quality of validity and reliability studies included in this review was assessed by two inde-
pendent reviewers (CZ and VS) using the Brink and Louw critical appraisal tool (CAT) [31]. A third research-
er (RP) was available to be consulted regarding any discrepancies that could not be resolved by discussion or
consensus. The Brink and Louw CAT was developed in 2011 and was based on the Quality Appraisal of Di-
agnostic Reliability Studies (QAREL) and Quality Assessment of Diagnostic Accuracy Studies (QUADAS) tools
[31,32]. The CAT was designed for use in systematic reviews that investigate validity and reliability of assess-
ment tools. It uses a series of 13 questions scored as ‘yes’, no’ or ‘not applicable’, with five of the items refer-
ring to validity and reliability, four items specific to validity and the remaining four items specific to reliability
[31]. The CAT does not provide a quality rating [32]. To provide a quality rating for each study, we calculat-
ed a quality percentage and subsequent rating (Table 3) based on the number of items where ‘yes’ was given
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Table 3. Quality ratings for methodological quality assessment as the response, divided by the total number of items

Very poor
(0%-19%)

vaitable 1o be scored, depending on the study ype.
QUALITY RATING (SCORE RANGE %) Similar rating scales have been used by other authors

Poor Moderate Good Very good

(20%-39%)  (40%-59%)  (60%-79%) (>80%) when employing the Brink and Louw CAT, reporting

a score of 260% as indicating ‘high quality [32-35].

The methodological quality of the utility studies included in this review was similarly assessed by two inde-
pendent reviewers (CZ and VS), using the Mixed Methods Appraisal Tool (MMAT), version 2018, which is a
critical appraisal tool developed by Hong and colleagues [36]. The MMAT is used to appraise the quality of
various types of empirical studies [37]. The results are based on ratings for five criteria [37]. An overall rat-
ing was determined based on recommendations from Hong [38], who suggested a percentage rating for the
number of ‘yes’ responses could be used if a quality rating score was required. These percentage scores were
converted to quality descriptors, equivalent to those used for the Brink and Louw CAT (Table 3). The level
of agreement between the two raters in ratings of methodological quality was ascertained by calculation of a
Cohen’s kappa coefficient (k) [39].

Case studies or case series that were identified as eligible for inclusion in this review were analysed descrip-
tively and did not undergo a separate methodological quality rating, being considered to provide low level
(IV) evidence [40].

Data extraction, synthesis and analysis

Key data and outcomes from included articles relating to the study design and analysis, aims, participants, area
of physiotherapy practice and setting, assessment environment, assessment delivery and technology, assess-
ment/outcome measures, and reliability, validity and utility of physiotherapy assessments conducted via syn-
chronous telehealth, were extracted manually by a single reviewer. This data was summarised in a Microsoft
Excel (Microsoft Inc, Seattle, WA, USA) spreadsheet to ensure a standard approach, to examine variation and
for ease of analysis. Findings were synthesised using a critical narrative approach in which the strength of evi-
dence from individual studies was considered, based on the methodological quality of each study. Findings of
individual studies were reported in tables and figures with particular consideration given, in the reporting of re-
sults, to findings from studies performed in real-world rural or remote contexts rather than simulated contexts.
A meta-analysis was not conducted due to the clinical and methodological diversity in the types and methods of
telehealth assessments used and heterogeneity of the reported outcomes of the studies included in the review.

Deviations from the protocol

Some minor deviations from the original protocol published with PROSPERO (CRD42018108166) were made
to improve the rigor of this review. The date range for the original protocol was altered, with search originally
to be conducted in August 2018. The search was subsequently completed in December 2020. The inclusion
and exclusion criteria were further refined to focus on synchronous forms of telehealth. The MMAT was also
included as the critical appraisal tool used to appraise utility studies included in this review. Finally, one fur-
ther author (VS) who was integral in completing this review was added to the author list.

RESULTS

The results of the search, screening and selection process can be found in Figure 1. Thirty-nine articles were
retained following screening and selection. The third reviewer was not required for the small number of ar-
ticles where there was initial disagreement regarding eligibility (n=5), as consensus regarding eligibility was
reached through discussion between the two primary reviewers.

Study types and methodological quality

The methodological quality of each included study is summarised in Table 4. There was a strong level of
agreement between the two reviewers’ scores, k=0.90 (95% CI, 0.85 to 0.96), P<0.001. Of the 39 articles
reviewed, 18 studies investigated the concurrent validity and/or reliability of synchronous telehealth physio-
therapy assessments (Table 4). The methodological quality of the validity and reliability studies ranged from
‘good’ (n=10) to 'very good’ (n=8). Most studies described participants in detail (n=13) and the index test in
enough detail to enable replication (n=12). The statistical methods used within each article, although varied,
were appropriate to the research question. One study failed to explain participant withdrawals and one did
not provide qualification details of the raters involved.
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Figure 1. PRISMA flow diagram summarising results of the search, screening and selection processes [30].

Among the studies that investigated the concurrent validity of conducting a telehealth assessment when com-
pared to a face-to-face assessment (n=15), some failed to explain the face-to-face assessment (n=3) or it’s ex-
ecution in enough detail to allow replication (n=6). Most studies (n=13) included a face-to-face assessment
that was completed independent of the telehealth assessment and all studies considered a time frame between
the two assessments that was short enough to limit changes in assessment findings.

Eleven of the included studies investigated the inter-rater and/or intra-rater reliability of performing a physio-
therapy assessment via telehealth. Most study raters were blinded to the results of other raters (n=10). Only
one of the nine intra-rater reliability studies mentioned that raters were blinded to their own findings. The or-
der of the examinations was varied in nine of the eleven studies. Three studies investigated inter-rater agree-
ment between a clinician conducting a physiotherapy assessment via telehealth and a clinician conducting the
same assessment face-to-face [43,45,67]. These studies demonstrated either good (n=1) or very good (n=2)
methodological quality. One study did not discuss the reference standard in detail, and another failed to blind
raters to each other's findings or set an appropriate time interval for test replication. Further details of the qual-
ity appraisals for the validity and reliability studies included in this review can be found in Table S2 in the
Online Supplementary Document).

Twenty-one of the reviewed studies were broader utility studies, which reported on the feasibility and out-
comes of conducting telehealth assessments across a range of physiotherapy practice areas. Twelve of the util-
ity studies were appraised using the MMAT [36] and nine were case studies or descriptive papers which were
not appraised (Table 4). Similarly, one further utility study [64] included in this review was not appraised as
it did not meet the screening criteria for the MMAT. The studies that were not appraised were considered to
provide only low level (IV) evidence.

The methodological quality of the utility studies that were appraised varied from ‘poor (n=2) to ‘very good’
(n=6) (Table 4). Five studies used a qualitative design which appeared to be appropriate for the study question.
Some qualitative studies provided limited information, making it difficult to determine whether the findings
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were adequately derived (n=2) or if results were authenticated from the data (n=3). Further details of the re-
sults of the MMAT quality appraisals for the utility studies included in this review can be found in Table S3 in
the Online Supplementary Document).

Study characteristics

A summary of the characteristics and findings of the included studies is provided in Table 4 and Table 5.
These studies investigated the validity, reliability or broader utility of synchronous physiotherapy assessments
performed via telehealth across a variety of clinical practice settings and populations, which included children
and adult participants with and without motor impairments. Sixty-four percent of the studies were published
over the past five years. The number of participants in each included study varied, with nine validity/reliabili-
ty studies including less than 20 participants. Two larger studies investigated synchronous, telehealth physio-
therapy assessments conducted in healthy populations [61,63]. Variability was also observed across the util-
ity studies, with participant numbers ranging from one (case studies) to 2249 [72]. There was inconsistency
in the execution of telehealth assessments across practice settings, with some participants accompanied by a
friend or relative [50,60,74], teachers aide [63] or health practitioner (nurse or less experienced physiothera-
pist) [10,46,50,53,76] to assist with the assessment. The experience levels of clinicians conducting telehealth
assessments also varied. Physiotherapy students under supervision performed telehealth assessments in some
studies (n=6), whilst others involved physiotherapists with extensive experience (up to 31 years) or post grad-
uate training in specialised areas of practice [45,46]. Some clinicians had previous experience in performing
virtual assessments or were provided with training prior to conducting the telehealth assessment, while oth-
ers had none.

PAPERS

Areas of practice

The validity, reliability and utility studies included in this review were from a variety of physiotherapy practice
areas (Figure 2). Four of these studies reported on the same ‘PhysioDirect’ (PD) telephone screening service
and included participants presenting with a range of musculoskeletal conditions [54,55,66,72].

Telehealth assessment environment

The type of environment in which the telehealth assessment occurred was either ‘simulated’ (n=15), which
consisted of a university or clinic room set up for telehealth with the physiotherapist located in another room
of the same building as the client, or ‘real-world’ (n=24), where the client was located in a setting such as
their home, school or second clinical environment and the physiotherapist was located elsewhere (Figure 3).

Utility of telehealth assessments
Overall utility

Aspects of telehealth utility explored across the studies in this review (Table 5) included telehealth assessments
in rural and remote environments, satisfaction and attitudes of clients and health care professionals towards
telehealth, clinical outcomes, consultation and assessment types completed, telehealth strategies employed, ser-
vice access, and technology and economic evaluation. The studies which considered aspects of telehealth utili-
ty were set across a broad range of physiotherapy settings, including home, community, and hospital settings.

Nine of the utility studies were case studies or descriptive papers, with four of these reporting on telehealth
use during the COVID-19 pandemic [50,64,68,77]. Despite some initial challenges with scheduling and rap-
id adoption of a new method of service provision, telehealth physiotherapy services for participants diagnosed
with COVID-19 facilitated and maintained service access at times when isolation was required. One study
reported 73% of physiotherapy consultations moved to telehealth (46% telephone, 27% video conference)
during the COVID-19 pandemic [64]. Strategies used to provide the telehealth assessments to patients with
COVID-19 included delivery of pulse oximeters to the patient’s home [77], development of a triage system,
utilisation of nursing staff already in contact with the patient in isolation to assist with telehealth assessments
[50], and use of functional tasks in lieu of formal assessment items to infer hand strength and dexterity fol-
lowing hand surgery [68].

One observational study [48] and the remaining case studies/series included in this review, investigated the
use of telehealth assessments for participants with either low back pain [48,53,75], gender health concerns
(pelvic dysfunction or post-partum support) [44,57] or cancer care [42]. Of these studies, one study reported
telehealth consultation lengths ranging from 3-21 minutes (mean 8.5 minutes) with consultation time devoted
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Figure 2. Physiotherapy practice areas of included studies and breakdown of population types for those studies with the largest representation.

to pain, administrative issues, and actions, ie,

bookings and advice on physical activity [48]. The value of in-

terprofessional practice, including ability to mentor, train and provide patient-centred care was recognised,
along with the benefits of decreased travel time and childcare requirements [53].

'Simulated’
Telehealth
Environment

38.5%

Telehealth
Assessment
Environment

61.5%

Taken together, these studies indicate some feasibility
of using synchronous physiotherapy telehealth assess-
ments in a range of areas of physiotherapy, suggesting
it can provide benefits to the community and help to
maintain or establish service provision when physio-
therapy presence or expertise is lacking or when dis-
ease transmission is of concern.

Real-world metropolitan,
peri-urban, regional,
rural or remote
environment

Utility of telehealth assessments in rural and
remote environments

Telehealth assessments occurring in rural and remote

1

Six studies (15.4%) ]

set completely in

<¥> rural or remote !
areas. !

Figure 3. Environments where telehealth assessments were conducted.

areas (Figure 3) were offered because physiotherapy
services in the region were lacking or participants re-
quired consultation with an experienced physiother-
apist in a specialised area of practice. These studies
were conducted in various countries throughout the
world with participants including those with cystic
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fibrosis (CF) [76], neurosurgical and/or orthopaedic concerns [46], chronic back disorders [53,59], stress uri-
nary incontinence [44] or veterans with varying concerns [10]. Comparisons between synchronous telehealth
assessments and face-to-face physiotherapy assessments for fly-in, fly-out services [46] or specialist centre ap-
pointments [76] were investigated. Two studies used nurse practitioners as assistants [53,59] with one of these
also using a remote presence robot (RPR) (51) to perform the remote physiotherapy assessment. These stud-
ies reported a variety of findings which included: offering a telehealth clinic increased attendance rates [76],
participants felt satisfied [44,53,59,76] and confident [59] with the telehealth assessment most of the time,
expectations of the assessment were met via telehealth, and that it appears to be cost-saving when compared
with a fly-in, fly-out service [46].

Key themes from patients and health care providers using telehealth consultations across rural areas includ-
ed: that telehealth enhanced access to care (particularly for those in underserved areas), was more convenient,
promoted interprofessional communication and team functioning [10,59] and appeared safe with no reports
of safety incidents [46]. Having a licensed nurse practitioner on site during the telehealth physiotherapy as-
sessment allowed for identification of unexpected issues, was capacity building and helped improve holistic
care of individuals [10,59]. Challenges identified by those participating in telehealth consultations in rural ar-
eas included: the consent procedures look longer; a lack of access to equipment/specialised equipment in the
home setting; using unfamiliar technology; viewing and positioning of the camera; poor quality video; and
problems with data file size [10].

PAPERS

Satisfaction and acceptance

Client and health care practitioner perceptions regarding acceptability and/or satisfaction with physiothera-
py telehealth assessments were reported in 19 of the included studies, with most stating they were satisfied
with the telehealth assessment and consultation process. Nine studies conducted similar satisfaction surveys
[4,45,58,59,67,69,71,73,74], with questions asked rated on a visual analogue scale (VAS). The questions in-
cluded: 1) level of confidence in, or how beneficial they rated the online assessment, 2) would they recommend
a telehealth assessment to a friend who is unable to travel, 3) is telehealth as good as face-to-face appointments,
4) visual clarity, 5) audio clarity, and 6) overall satisfaction [4,45,58,67,69,71,73,74]. Most questions asked
rated highly in each of these nine studies (>6/10 VAS). If given the choice, many preferred the face-to-face
method of assessment. This trend was also seen in another study [76], indicating high levels of agreement that
the timing, organisation, communication, and overall expectations were met using this service delivery meth-
od, but most preferred face-to-face appointments if available.

A participant satisfaction questionnaire specifically developed using age-appropriate language was completed
with children who participated in the feasibility and validity study of telehealth physiotherapy services con-
ducted by Nicola and colleagues [63]. Participants appeared to like using the iPad (Apple Inc, Cupertino, CA,
USA) (mean >3), however, only 15.7% of children would pick ‘playing the next game’ (assessment) on the
iPad (Apple Inc, Cupertino, CA, USA), with 39.2% wanting to play with a person beside them and 45.1%
happy to do either.

Ratings of participant and/or clinician experience and satisfaction with telehealth physiotherapy assessments
during the COVID-19 pandemic were reported in three of the included utility studies in this review [49,62,64].
These papers reported overall good levels of satisfaction with telehealth assessments, one reporting no statisti-
cally significant difference in satisfaction levels between face-to-face, telehealth or combined types of services
and a higher satisfaction level for participants in the telehealth group for appointment scheduling (P<0.001)
[49]. One study reported mean overall satisfaction levels of 4.4+1.1 on a 5-point Likert scale, reported par-
ticipant perceptions of better access to health care services using telehealth (mean=4.9+0.3), and found par-
ticipants believed telehealth saved them travel time (mean=4.9+0.3) and allowed them to easily talk to their
health care provider (mean=>5) [62]. The third study reported that participants with haemophillia were ‘inter-
ested’ or ‘very interested’ in participating in a remote annual physiotherapy assessment, with 41% of partici-
pants satistied and 53% very satisfied with their telehealth consultation [64].

Healthcare provider and participant acceptance was reported to varying degrees across three of the studies
investigating the PhysioDirect (PD) telehealth service compared with usual care (UC) in the United Kingdom
(UK) [54,66,72]. 44% of physiotherapists working in the PD telehealth service and 50% of physiotherapists
working outside of the PD telehealth service disagreed/strongly disagreed that many physiotherapy problems
can be managed without ever having to see a physiotherapist face-to-face. However, over 73% of physiothera-
pists agreed that clients would be better off speaking with a physiotherapist over the phone rather than waiting
for a face-to-face appointment, with many reporting they would encourage a family/friend with a physiother-
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apy related issue to contact PD services in the first instance [54]. UC physiotherapy consultations rated sig-
nificantly higher in terms of satisfaction when compared to telehealth [72] and the acceptance of a telephone
physiotherapy consultation service was variable, with some participants commenting on the ‘hands on’ nature
of physiotherapy not able to be accomplished over the phone and that the PD service impaired access to ‘prop-
et physiotherapy services [60]. The features of the PD service that appeared to be acceptable to participants
included convenience, access to a helpful and knowledgeable physiotherapist and that it fostered delivery of
self-management advice. The PD service was reported by some as ‘impersonal’, with communication difficul-
ties impacting service quality [66].

Technology and usability

The video conferencing and telephone-based technologies used to perform telehealth assessments are listed
in Table 4. The most common were telephone telehealth systems (used in ten studies) and the ‘eHAB telere-
habilitation system’ (NeoRehab, Brisbane, Australia) which was used in nine. A variety of laptop and desktop
computer systems was used, along with wall-mounted, external or embedded cameras. Some papers required
participants to use their own smart device (ie, iPad, tablet, phone) during the telehealth consultations, whilst
others had telehealth assessment equipment set up in a room ready for the consultation. Additional peripherals
such as pulse oximeters, LCD screens, tripods, portable speakers and microphones were used in various stud-
ies. Several studies reported inconsistencies in technology as limitations, which included: low/fading audio and
sound quality [47,56,58,70]; voice disconnection [60]; problems with video quality [56,58]; communication
failures [69]; image resolution issues [74]; freezing of live images [60,71] and other technical problems not
specified [52]. The usability of telehealth to complete physiotherapy assessments was reported in two studies
[47,56] which used the System Usability Scale [78] as an outcome measure. Both studies reported positive re-
sponses (scores =85 out of a possible 100) and patients seemingly willing to adopt the telehealth technology.

Challenges encountered during telehealth assessments

Although there were reports that participants ‘embraced’ the technology used in the telehealth assessments
[59], several challenges impacted the effectiveness of telehealth assessments in the included studies. Teach-
ing participants to accurately perform and report some assessment items, for example orthopaedic tests, was
challenging [71]. Communication was also challenging, as those participants less experienced in video confer-
encing etiquette appeared more reserved in their conversation as they attempted to take in information. Some
participants had more difficulty explaining and comprehending information [71] or did not stay in the range
of the microphone. Others did not wish to de-robe during the telehealth consultation for a variety of reasons,
including cultural reasons and this may have impacted upon the visibility of posture and results of range of
movement assessments [74].

Economic impact

The economic impact of utilising telehealth assessments in place of face-to-face assessments was investigat-
ed in two utility studies included in this review. One study involved a cost audit comparing a video confer-
ence telehealth physiotherapy service with a fly-in, fly-out physiotherapy service [46]. Telehealth appeared to
be a cost-effective option for rural services, with an estimated 12-month cost of AUD$66518.00 compared
to AUD$76384.00 for a fly-in, fly-out service [46]. The other study compared cost-effectiveness of a tele-
phone-based telehealth physiotherapy service (PD) with usual face-to-face care (UC) [55]. The authors found
the difference between the PD and UC groups was minimal in terms of cost, finding PD is probably more
cost-effective if the physiotherapist’s time is productive. However, underutilisation of the service increased
costs of the PD service slightly compared with UC, which were then offset by improvements identified through
health-related quality of life questionnaires (quality adjusted life years).

Validity and reliability of telehealth assessments

The assessment tools investigated across the validity and reliability studies included in this review and the re-
sults of those studies are summarised below, with details provided in Table 5. The types of assessments com-
pleted by physiotherapists via telehealth were either pre-determined or decided upon by the assessing clini-
cian at the time of the assessment. Such discretion was apparent in six of the validity and/or reliability studies
[4,45,58,69,71,73], where telehealth clinicians could decide which assessment measures to use. These stud-
ies all reported on the validity and reliability of clinical diagnosis (primary or pathoanatomical, and systems
diagnosis) and management decisions rather than specific assessment tools, except for one study [58] which
reported on both.
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Validity of telehealth assessment

Assessments of the upper limb performed using synchronous forms of telehealth that were associated with
good or very good levels of concurrent validity when compared to a face-to-face assessment were (Table 5):
assessments for participants with elbow [58] or shoulder [73] pathology inclusive of range of motion (ROM),
special orthopaedic tests, pain response and strength (75%-90% agreement); diagnosis and management de-
cisions of shoulder pathology (83.3% exact agreement) [45]; pathoanatomical diagnosis of the elbow (73%
similar agreement) [58]; systems diagnosis of shoulder and elbow pathology (73%-78.6% agreement) [58,73];
and circumferential measures taken by a caregiver via telehealth under the direction of a physiotherapist to
determine total arm volume for patients following breast surgery (largest mean difference occurring in circum-
ferential measures taken 10cm below the elbow, MD=0.28cm-0.30cm) [52].

PAPERS

Synchronous telehealth physiotherapy assessments of the lower limb associated with good or very good lev-
els of concurrent validity when compared to a face-to-face assessment included (Table 5): clinical diagnosis
of knee and ankle pathologies (exact or similar agreement in 83.3% - 93% of cases) [45,69,71]; systems diag-
nosis for knee or ankle pathologies (>80% observed agreement) [69,71]; and primary clinical diagnosis (79%
similar agreement) and systems diagnosis (79% observed agreement) of non-articular lower limb injuries [4].
Good levels of concurrent validity were also found for assessments of the cervical and lumbar spine, includ-
ing (Table 5): ROM [60,05,74]; active straight leg raise [65]; lumbar spine assessment of painful direction of
movement [65]; neck pain intensity [60]; deep neck flexor endurance [60]; cervical spine posture [60]; ques-
tionnaires to determine levels of disability, quality of life and pain [65]; and diagnosis and management deci-
sions (including decisions about necessary investigations) for pathologies resulting in lumbar spine symptoms
(83.3% exact agreement) [45].

Assessments that required observation and/or timing, such as the timed-up-and-go test (TUG), timed stance
test, step test and steps in 360-degree turn, also showed good levels of concurrent validity when compared
with face-to-face assessments [47,56,70], as did the six-minute walk test (6MWT) and grip strength test, which
were both reported as possessing concurrent validity when performed via telehealth in participants with chron-
ic heart failure [56] (Table 5).

Some assessments conducted using synchronous telehealth methods were standardised physiotherapy assess-
ments such as The Movement Assessment Battery for Children (2 edition) (MABC-2) assessment conducted
in typically developing children [63], the ABILHAND assessment conducted in participants following stroke
[41] and the Berg Balance Scale for participants with Parkinson disease [70]. These assessments were found to
have higher levels of concurrent validity when compared to face-to-face assessment if scores were either anal-
ysed within a certain number of points, or totaled. The level of validity decreased when looking at exact agree-
ment or individual items within each assessment tool, such as standing on one leg (50% exact agreement) or
threading a needle and fastening a snap (k coefficients 0.15 and 0.20 respectively).

Moderate to good levels of exact agreement were found for primary clinical diagnosis and systems diagnosis of
non-articular lower limb injuries [4]. Moderate levels of concurrent validity were also found for cervical flex-
ion and combined movements of the cervical spine [60]; and overall pathology classification decisions made
by assessors (68.1%) for participants with low back pain [67], with a significant difference found between the
telehealth and face-to-face assessments for straight leg raise classification greater than 91° [67].

Poor to moderate levels of concurrent validity were found for upper limb nerve testing and sensitisation as-
sessment [58,73], joint assessment of the elbow and shoulder (46%-64.4% agreement) [58,73], pathoana-
tomical diagnosis of the shoulder (59.72%) [73], the Sorenson test [65], and postural assessments investi-
gating symmetry, pelvic tilt and spinal asymmetry in the coronal plane [74]. Additional details are provided
in Table 5.

Inter-rater reliability in telehealth assessment

Good to very good interrater reliability was reported for synchronous telehealth assessments involving the up-
per limb, including (Table 5): elbow and shoulder ROM; upper limb special orthopaedic tests; strength as-
sessments; elbow and shoulder joint assessments; pain; and pain response to static muscle tests (87%-98.3%
agreement) [58,73]. Lymphoedema assessment measures of the upper limb such as arm circumferential mea-
sures and calculations of total volume were reported to have high levels of inter-rater reliability (ICC 0.81-
0.98) [52]. Good to very good levels of inter-rater reliability were found for lower limb assessments, including:
knee ROM [61]; knee swelling [43]; and diagnosis of knee pathology [69], non-articular lower limb injuries
[4] and ankle disorders [74]. Assessments of the cervical and lumbar spine [60,65], including ROM, lumbar
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spine mobility, lumbar spine motor control, posture, and muscular endurance, also showed good to very good
inter-rater reliability (ICC 0.93 — 0.99). Assessments such as functional strength testing (30-second chair-to-
stand test), TUG, and gait assessment (Tinetti test) displayed good inter-rater reliability (0.79<a>0.87) [43],
as did the 6MWT, timed stance test, step test, steps in 360-degrees turn, grip strength test, and Berg Balance
Scale (all ICC>0.96, a=0.76 for Berg Balance Scale) [43,56,70].

Moderate to good levels of inter-rater reliability were reported for primary diagnosis of upper limb disorders
(73% agreement elbow and shoulder) [58,73] and assessing the cervical spine using combined neck move-
ments (78.5% agreement) [60].

Poor to moderate levels of interrater reliability were reported for upper limb nerve tests involving nerve ROM
or assessment of neural sensitisation (66.9%-68% agreement), and systems diagnosis of elbow disorders (64%
agreement, P=0.11) [58,73]. Inter-rater reliability for the assessment of scars was poor (a=0.34) with authors
suggesting that still photographs may be better than synchronous telehealth via video conference [43].

Intra-rater reliability in telehealth assessment

Good to very good rates of intra-rater reliability were reported for assessment of the elbow (81%-98% agree-
ment) [58], shoulder (% agreement >85%) [73], cervical spine (ICC>0.93) [60], and lumbar spine using ROM,
endurance and motor control assessments (ICC>0.94) [65]. Very good levels of intra-rater reliability were found
for the diagnosis of knee pathology [69], non-articular lower limb injuries [4], ankle disorders [71], elbow
[58] and shoulder disorders [73]. Very good levels of intra-rater reliability were reported for knee and wrist
flexion/extension ROM assessments conducted by experienced clinicians with healthy participants, however
levels decreased when student physiotherapists performed the same measures [56,601]. Intra-rater agreement
was high for the TUG, 6MWT, timed stance test, step test, steps in 360-degrees turn, grip strength test and
Berg Balance Scale (ICC=0.96) [70].

DISCUSSION

The review identified a total of 39 studies published over the past decade which have investigated the validity,
reliability or broader utility of using synchronous telehealth physiotherapy assessment methods across MSK,
neurological, cardiorespiratory, paediatric, women’s health, cancer care, palliative care, advanced practice and
general fields of physiotherapy practice. Just over 60% of studies published were in a real-life community,
hospital or home setting, with six of these papers set in a rural or remote area that faced limitations in access
to physiotherapy services. The major findings of this review demonstrate that performing many types of phys-
iotherapy assessments via synchronous forms of telehealth appears to be valid and reliable, with those more
observational in nature more easily performed and having higher levels of validity and reliability. Participant
satisfaction levels with telehealth assessments were generally high, although when asking participants if they
would favour or select a telehealth assessment compared with a face-to-face assessment, most would prefer the
latter. The utility of telehealth amongst physiotherapy areas of practice is expanding, with increased percep-
tions of its acceptability among health care professionals and recipients of care when service access is a prob-
lem. Research within this area is also growing, with approximately two thirds of included studies published
in the last 5 years, and later studies adapting their telehealth assessment techniques based on the findings and
issues reported by earlier researchers.

Areas of practice

To our knowledge, this is the first systematic review that has investigated the validity, reliability and broad-
er utility of performing physiotherapy assessments using synchronous forms of telehealth, across all areas of
physiotherapy practice. The current review considered a broader range of physiotherapy assessment tools than
have been previously considered. For example, a systematic review investigating the validity and intra-and
inter-rater reliability of telerehabilitation (TR) physiotherapy assessments for patients with specific musculo-
skeletal disorders was reported in 2016. That review, conducted by Mani and colleagues [19] identified eleven
studies that met eligibility criteria and included both synchronous and asynchronous forms of assessment. A
more recent review by Grona and colleagues [25], also in the field of musculoskeletal physiotherapy, investi-
gated video conferencing consultations, including both assessment and intervention aspects of the telehealth
service. Seven of the studies that were included in both of these previous systematic reviews also met the eli-
gibility criteria of our systematic review. Neither of these previous systematic reviews investigated all synchro-
nous forms of physiotherapy assessments used across all areas of physiotherapy practice.
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Many areas of physiotherapy clinical practice do not have enough presence in the literature to enable accu-
rate determination of the validity and reliability of relevant synchronous telehealth assessments. More than
half of the papers in this review focused on assessments used in the field of musculoskeletal physiotherapy.
To address issues of access through approaches that include telehealth assessment, it is important to inves-
tigate the clinometric properties of assessment tools used commonly in all areas of physiotherapy practice.
The results of our review show that several areas of physiotherapy practice are completely lacking in research
regarding the validity, reliability and utility of telehealth assessments. There were no studies meeting our
inclusion criteria that investigated physiotherapy assessments with infants or with children of any age with
existing difficulties in gross motor function. This population arguably would benefit greatly from telehealth
assessments performed within the home setting, not only to ease the travel burden for families and improve
access, but also to gain a better insight into the child’s function in the home environment. Children feel more
comfortable and display a greater repertoire of skills when in their home environment, as compared to that
of a physiotherapy clinic [79]. There were also no studies that examined the validity and reliability of syn-
chronous telehealth assessments in the clinical areas of elite sport, gerontology, occupational health, men’s
health or other specialty areas of physiotherapy practice, including hand and orofacial physiotherapy. Only
a very small number of validity and reliability studies, investigating assessments relevant to limited types of
health conditions, were identified in cardiorespiratory, paediatrics, chronic pain, neurological and cancer
care (particularly lymphoedema) physiotherapy. It could be argued that individuals requiring physiothera-
py consultation in these less represented fields of physiotherapy may benefit the most from having valid and
reliable telehealth assessments, given the need for specialised services (which may not be present in region-
al, rural or remote areas) or limited ability to travel due to illness. Individuals requiring a physiotherapy as-
sessment for conditions that fit within these areas of practice (for example, those that have existing cardiore-
spiratory conditions, are immunocompromised, or older adults), are also those classified in the ‘highest risk’
groups for COVID-19 and would at times require telehealth rather than face-to-face consultations, particu-
larly when disease transmission is of concern [80]. More comprehensive research in these areas of physio-
therapy practice is required.

PAPERS

Telehealth assessment environments

Many validity and reliability studies included in this review were set in a ‘simulated’ telehealth environment
and therefore aspects of their findings require cautious interpretation. The environment in which telehealth
assessments are performed can impact the assessment quality, with aspects such as lighting, image resolution
and internet speed important for visualisation using synchronous video-based telehealth assessment. It may
also influence participants’ ratings of satisfaction and acceptance of the method of assessment, as access to tech-
nologies and knowledge that a clinician is close-by in a simulated environment could be reassuring.

Some of the case studies completed in hospital environments that described changes in practices for consulta-
tions during COVID-19 did, however, require a telehealth assessment to occur despite the clinician and par-
ticipant being collocated in the same building. Due to the infectious nature of the disease, it was important to
keep contact between physiotherapist and participant limited to decrease potential virus transmission. In this
circumstance, the results of previous studies conducted in ‘simulated’” environments is very helpful in guiding
the set up and execution of these types of telehealth services.

Nevertheless, many of the utility studies included in this review were conducted in ‘real-life’ environments
where the participant was located in an environment representative of what would occur outside research.

Utility of telehealth assessments

The use of telehealth in the clinical setting has increased dramatically over the past 12 months, with many
clinicians compelled to use telehealth in one form or another during the COVID-19 pandemic. Four of the
studies included in this review evaluated or described how clinicians had transitioned to telehealth for main-
taining physiotherapy services for their patients [50,64,68,77]. Prior to COVID -19, the use of telehealth was
seen as a way to reduce barriers to accessing services, such as distance, inability to travel, or unavailability of
a physiotherapist in the local area [7]. Throughout the COVID-19 pandemic, we have seen the value of tele-
health change, with physiotherapists completing synchronous physiotherapy assessments while located with-
in the same hospital as the patient, and at times, just outside a patient’s room [50]. This change in the way we
utilise telehealth services in the ‘real-world’ encourages us to consider more closely and perhaps increasingly
value findings of studies that have been conducted in ‘simulated” environments where the physiotherapist and
participant are collocated in the same building. The way in which specific assessments were performed via
telehealth also needs to be considered when interpreting the results. Some studies did not include a detailed
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description of how the assessments were performed or adapted to meet telehealth requirements, and others
used non-standardised, functional activities to assess underlying impairments.

Utility of telehealth assessments in rural and remote environments

Six utility studies were conducted with participants located in rural and remote geographical areas, providing
insight to the challenges and benefits of telehealth assessment. Due to the relatively small number of studies
setin these geographical areas, it is important that we see further research investigating synchronous telehealth
physiotherapy assessments set in ‘real-life’ rural and remote settings. Many other studies were completed in
‘real-life’ environments but located in more urban and metropolitan areas.

Satisfaction and acceptance

The level of satisfaction and acceptance of physiotherapy telehealth assessments amongst telehealth users was
generally high, with satisfaction measured in several studies, across a range of environments. Most participants
thought telehealth would be useful for those unable to travel to or access a suitable physiotherapist in their
local area but would not prefer it over a face-to-face appointment. This finding is consistent with previous re-
search investigating patient satisfaction using synchronous and asynchronous forms of telehealth in medicine,
which reported that telehealth can provide a high-quality service, increase access to care, decrease travel time
and empower patients to manage their chronic conditions, but can be met with resistance from those who
have difficulty embracing change [81].

Technology and telehealth usability

There were several studies in this current review that identified inconsistencies in technology as limitations
in physiotherapy telehealth assessment [47,52,56,58,60,69-71]. Some users were able to easily troubleshoot
these issues or bypassed the synchronous telehealth system, for example by positioning a metronome with
the participant rather than the remote physiotherapists when conducting a step test [47] and some provid-
ed recommendations for future studies, such as using still images rather than a live video feed to assess scars
[43]. As technology advances and becomes more readily available within the community, there appear to be
improvements in levels of digital literacy with an increased proportion of the population classified as ‘digitally
native’, having grown up with access to technologies and having subsequent competence in navigating those
that are new [82]. This may change the levels of acceptance and usability of technologies such as telehealth in
the future and further limit inconsistencies identified in this systematic review. Consequently, it would be ad-
vantageous to consider developing further research studies within this topic area with the latest technology,
for example 4K HD Cameras, inclusive of larger sample sizes.

Challenges encountered

Telehealth assessments conducted in the studies included in this review at times required clinicians to alter
their assessment methods from those typically used during face-to-face consultations. Self-resisted strength
assessments, using furniture to assist with the assessment of the shoulder, and educating and utilising another
health care provider to assist with the assessments were all techniques used to facilitate the telehealth assess-
ments. Some studies provided resources to participants prior to the telehealth session, which assisted them to
understand the assessment process and technologies used.

Some of the difficulties reported in the included studies centred around communication [71], and specifical-
ly the explanation and comprehension of information, for example describing pain behavior and location if
non-verbal communication was not able to be observed during telephone consultations [54,55,66,72]. Some
studies also found that participants were more reserved in their conversation when assessment was conduct-
ed over telehealth, or that participants did not understand etiquette required for a video conference consulta-
tion [71]. Others reported difficulties in observing posture, as some participants were not comfortable de-rob-
ing during the telehealth [74] consultation for a variety of cultural and personal reasons. When working with
diverse community groups, Pollard and colleagues [83] suggests we must consider the cultural and ethical
needs of individuals, which requires planning, flexibility and sensitivity. As we move forward with utilising
synchronous telehealth methods to perform physiotherapy assessments in clinical contexts, we must consid-
er the validity and reliability of the assessment measures used with respect to our clients, and also their pre-
senting condition or diagnosis and contextual factors including the environment they are in and available re-
sources, individual needs and cultural beliefs [83]. These are important elements to consider when deciding
if telehealth is appropriate for clients, or if another method of assessment and service delivery is appropriate.

2021 « VoL. 11 « 04072 30 www.jogh.org ¢ doi: 10.7189/jogh.11.04072



Physiotherapy assessments delivered by telehealth

Economic impact

There were two studies included in this review that investigated the economic effectiveness of conducting tele-
health assessments compared to face-to-face or usual care [46,55]. These concluded that telehealth assessments
were slightly more cost-effective when compared with face-to-face care, especially when services were fully
utilised, and calculations considered the impacts of waiting times and their effects on an individual’s quality of
life. There have been a number of systematic reviews published that have investigated the cost-effectiveness of
telehealth or mobile health interventions across medicine [84,85], and psychiatry [86], with cost-effectiveness
varying depending on the service and equipment set-up, reporting methods, patient location, travel require-
ments and needs of the patient. One study concluded that telehealth is most likely cost-effective for patients
located in a rural area who have high travel costs [85], however further rigorous studies are required to deter-
mine the economic impact that telehealth can have [86], particularly for physiotherapy services.

PAPERS

Validity and reliability of telehealth assessments

Eighteen of the studies included within this review investigated the concurrent validity and/or reliability of
performing synchronous telehealth physiotherapy assessments. The telehealth assessment tools examined in
studies included in the current review appeared to be most valid and reliable if they were observational in
nature, with the exception of scar assessments and observations of the spine. Telehealth assessments that re-
quired a greater degree of technique were also more complex in nature and more difficult to interpret when
conducted by telehealth. For example, MSK special tests and neurodynamic testing were less reliable and val-
id when completed using telehealth systems than when performed face-to-face. This is not surprising, given
the extensive training and experience that physiotherapists possess in manual handling and the value that the
sense of ‘feel or touch’ can add to interpretation of assessments [87]. Those assessments that involved the use
of questionnaires also appeared to be more valid and reliable than some other types of assessment, when con-
ducted via telehealth. This finding is in line with a previous systematic review which reported good test-retest
reliability for questionnaires measuring shoulder function [88]. This is to be expected, as no hands-on contact
is required to administer these assessments.

Although there appeared to be good levels of agreement between telehealth and face-to-face assessment find-
ings for many of the assessment types and diagnoses, the impact of one incorrect diagnosis or non-referral on
the patient and their health condition must be considered [46]. Client and family centred decision-making
must also be considered, where individuals may choose a telehealth assessment based on convenience or trav-
el cost, despite the challenges telehealth may have. The use of telehealth in the absence of other face-to-face
forms of physiotherapy assessment may improve health outcomes for clients, particularly those in rural and
remote areas or impacted by an infectious disease, as it may mean they are able to access services otherwise
unavailable to them.

Limitations of included studies and the present systematic review

Several limitations of the included studies in this literature review influence the conclusions we can draw
about the validity, reliability and broader utility of synchronous forms of telehealth physiotherapy assess-
ments. Many studies used a small number of participants with a variety performing the assessment in simu-
lated telehealth environments. There were a few studies, where telehealth assessments were conducted on a
convenience sample of participants not necessarily reflective of the wider community or target group for the
assessment type — for example, range of movement assessments performed on a healthy population and the
MABC-2 performed on typically developing children. The methodological quality of the papers varied, with
some papers not adequately describing the telehealth assessments completed or reporting limited informa-
tion in their findings. The repeated measures design used for many of the validity and reliability studies in-
cluded in this review has the potential to create a learning effect, with results also influenced by the irritabil-
ity of the client’s condition. The use of a randomised order of testing or simultaneous testing in most studies
helped to counteract this.

The experience of clinicians undertaking the telehealth assessments varied, with reports of higher rates of in-
tra-rater reliability for more experienced clinicians [61]. Levels of training and experience with telehealth sys-
tems also varied and should be considered when interpreting results for use in the clinical practice setting.
Less experienced clinicians may not achieve the same level of validity and reliability outlined in studies within
this review. Telehealth, however, can foster further professional development of less experienced clinicians by
enabling more experienced and specialised clinicians to join physiotherapy assessments from anywhere using
telehealth, provided they have a stable internet connection and an appropriate device. This ‘peer learning’ was
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observed in the utility study by Cottrell and colleagues [46], however further studies investigating the validity
and reliability of this method of assessment would be beneficial across a broad range of physiotherapy practice
areas. Whilst some studies utilised experienced clinicians, some of these were not experienced in the telehealth
assessment process. Training in telehealth use is suggested to improve clinician competence, knowledge and
acceptance, leading to better skills in using the technology and a higher likelihood of utilising it with clients
when suitable [89]. This is important to consider when developing further studies that investigate the use of
synchronous telehealth physiotherapy assessments and when using it in a clinical setting.

This systematic review only included studies investigating assessments conducted by a physiotherapist or su-
pervised physiotherapy student. Studies involving assessments conducted by other health professionals, in-
cluding occupational therapists and medical practitioners, that may also be conducted by physiotherapists
were excluded.

Due to the large heterogeneity of the articles that were included in this review and the assortment of analysis
used to derive their outcomes, a meta-analysis was not able to be undertaken and therefore, a traditional risk
of bias assessment was not conducted. Instead, risk of bias was carefully considered through the critical ap-
praisals performed. Given this was an exploratory study, several case studies/series were included in the re-
sults of this systematic review. We acknowledge case studies are considered a low level of evidence and caution
needs to be used when interpreting their findings. Some practical information provided through the collection
of these case studies can, however, be useful in clinical practice, for example the practicalities of completing
a telehealth assessment, including the time it takes to conduct an assessment and the immediate responses of
health services during the COVID-19 pandemic.

This systematic review only investigated the validity and reliability of assessments conducted via synchronous
forms of telehealth. Asynchronous forms of telehealth such as the use of mobile apps, websites, monitoring de-
vices (eg, smart watches, images and recorded video that are stored and forwarded on to the health care practi-
tioner) are also used within the clinical practice setting. These areas of physiotherapy assessment via telehealth
require further investigation and analysis to determine their effectiveness in clinical practice.

CONCLUSION

Many types of physiotherapy assessments performed using synchronous forms of telehealth appear to be valid
and reliable when compared to face-to-face assessments, including assessments of range of movement, mus-
cle strength and endurance, pain intensity, special orthopaedic tests of the shoulder and elbow, Berg Balance
Scale (total score), TUG, timed stance test, GMWT, steps in 360-degree turn, MABC-2 (within 3 points), step
test, ABILHAND assessment, active straight leg raise, and circumferential measures of the upper limb. How-
ever, most of the research to date on use of telehealth for physiotherapy assessments has been conducted in
the MSK field of physiotherapy. Given the recent shift towards this method of service delivery throughout the
globe, more research is needed across all areas of physiotherapy. Evidence of validity, reliability and utility of
assessments across other areas of physiotherapy practice is emerging but more research with larger sample sizes
investigating synchronous telehealth physiotherapy assessments performed in real-world contexts, on readily
available technologies and for a range of impairments, is required.

Acceptability of physiotherapy assessments across synchronous methods of telehealth is variable with most
still preferring a face-to-face assessment if available. For those requiring telehealth services due to a lack of
access to suitable services in their region, satisfaction is high. Telehealth has been vital in maintaining ser-
vice provision throughout the COVID-19 pandemic however future use by physiotherapists must be decid-
ed with consideration given to utilisation of correct and accessible technology and contextual factors such
as environmental variables, service access and individual needs and preferences. Telehealth has the potential
to limit service access issues, however further research is required to determine which populations would
benefit most.

Contribution of the review

This paper provides a comprehensive synthesis and review of the current research investigating the validity,
reliability and utility of performing physiotherapy assessments using synchronous forms of telehealth across all
areas of physiotherapy practice. The findings of this review are highly relevant to practitioners and researchers
who are providing and/or conducting research in physiotherapy telehealth practice across the globe.
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