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A B S T R A C T   

Background: Digital health technologies are poised to revolutionise the healthcare industry by improving 
accessibility to services and patient outcomes. The novel coronavirus disease-19 (COVID-19) pandemic has 
presented unprecedented challenges for the delivery of allied healthcare and has catalysed rapid adoption of 
telehealth. As such, allied healthcare consumers and providers stand to benefit from the capabilities of the digital 
health movement, ultimately justifying a scoping review of current and emerging technologies. 
Objective: To provide decision makers with up-to-date information on the allied health applications of new and 
emerging digital health technologies; their evidence of efficacy, scope of use, and limitations. 
Methods: A scoping review of the literature was conducted, guided by the Preferred Reporting Items for Sys
tematic Reviews and Meta-Analyses extension for Scoping Reviews. To synthesise original research, MEDLINE, 
CINAHL, and EMBASE databases were searched from 2010 to June 2020 and reference lists were examined for 
randomised control trials analysing the efficacy of these technologies in allied health applications. 
Results: A total of 14 articles were included with a focus on common musculoskeletal conditions managed by 
allied health service providers. Studies were selected for data extraction after abstract and full-text screening by 
three independent reviewers. The results of this review indicate that telehealth technology effectively monitors 
and progresses patient care, while mobile health applications provide remote support and enable data collection. 
Conclusion: Emerging trends suggest that digital technologies serve as promising adjuncts to allied healthcare. 
Further research is warranted regarding the safety and efficacy of digital health technologies in this context.   

Implications for practice  

• Technological advances have revolutionised the allied healthcare 
service industry;  

• Digital health technologies are poised to improve the delivery of 
healthcare by facilitating greater accessibility, improving healthcare 
outcomes, and potentially reducing the cost of care; and  

• Allied healthcare consumers and providers stand to benefit from the 
capabilities of the digital health movement, particularly during the 
novel coronavirus disease-19 (COVID-19) pandemic. 

Introduction 

The shift towards remote and patient-generated healthcare may 
allow service providers to better support active self-management of 

chronic musculoskeletal conditions, monitor and provide timely feed
back, and deliver services remotely and to regional areas [1,2]. Never 
has this been more pivotal than during the novel coronavirus disease-19 
(COVID-19) pandemic, where digital health technologies (DHTs) are 
used to substitute for face-to-face encounters. Although it may be argued 
that aspects of the clinical encounter (for example efficacy of clinical 
examination and palpation) are not readily replaceable by DHTs, the use 
of these technologies presents unparalleled opportunities to overcome 
access barriers, increase patient engagement, and reduce healthcare 
costs. 

Both providers and consumers stand to benefit from the digital 
health movement; the use of information and communication technol
ogies to collect and share health information remotely and instantly, 
overcoming the traditional barriers of distance and time [3]. Technol
ogies including telehealth, wearables, and mobile health (mHealth) 
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applications allow consumers to access information and monitor their 
own health status, thereby promoting autonomy and informed 
decision-making. In turn, healthcare providers are given greater access 
to patient health data to support continuity and quality of care [3]. 

The allied healthcare industry in Australia includes 21 healthcare 
professions with expertise in preventing, diagnosing, and treating a 
range of health conditions and illnesses [4]. The industry itself repre
sents almost 20% of the Australian health workforce and delivers an 
estimated 200 million health services annually [4]. Consumers are sig
nificant drivers of the digital health movement with 88% of Australians 
aged 18–75 years owning a digital health device and 78% of them using 
it to track their personal health data [3,5]. According to the World 
Health Organization (WHO), the increasing popularity and broadening 
capabilities of DHTs among consumers suggests that healthcare pro
viders will need to innovate and adapt [6]. As such, enterprising 
healthcare providers are exploring strategies to leverage this technology 
by incorporating DHTs into their practices. This is reflected in market 
projections suggesting that over 70% of global healthcare organisations 
will invest significantly in digital health within the next few years. This 
includes allied healthcare providers [6]. 

As telehealth, wearables, and mHealth applications become 
increasingly available, so does the need for evidence supporting the 
clinical use of such devices [7]. Important questions arise: (1) how are 
DHTs being adopted by the patient, allied health provider, and health
care system as a whole? (2) what aspects of digital health are most 
effective? (3) what are the outcomes for the patient? and (4) will 
user-generated data stand up against controls for data quality, safety and 
reliability? Several small-scale studies have appeared in the literature 
exploring individual technologies in areas of musculoskeletal care such 
as exercise rehabilitation, remote consultation (assessment and advice), 
and biofeedback/physical activity tracking. These studies are yet to be 
collated and interpreted with an allied healthcare lens to determine their 
potential uses and limitations within this context. The objective of this 
review is to identify promising technologies for further research and 
map the current capabilities of DHTs for allied healthcare purposes. 

Methods 

Methodological basis 

A scoping review was performed to examine the breadth of research 
activity on DHTs for allied healthcare applications. The review was 
conducted using methods specified in the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses extension for Scoping Reviews 
(PRISMA-ScR) statement for reporting. The methodological framework 
was based on the earlier framework by Arskey and O’Malley [8]. This 
framework outlines a number of steps: (1) identifying a broad research 
question to search the literature, (2) selecting studies using an inclusion 
or exclusion criteria based on familiarity with the topic of interest, (3) 
sorting the extracted data from studies into themes and patterns, and (4) 
collating key themes and issues. 

Data sources 

The overall search strategy was designed to capture a wide breadth 
of literature related to the primary research question guiding this 
scoping review: What digital health technologies are available for muscu
loskeletal care within the allied healthcare industry? Key questions were 
formulated regarding the efficacy of current and emerging DHTs. 
Selected medical subject headings (MeSH) terms and keywords were 
combined using Boolean operators (e.g. Or, AND). Proceeding with this 
strategy, a structured literature search was conducted using three sci
entific databases: MEDLINE, Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), and Excerpta Medica database (EMBASE) 
to identify relevant studies from 2010 to June 2020. 

Search terms 

Used include: (1) modalities, physical therapy (MeSH), manual 
therapy, (2) rehabilitation (MeSH), rehab, (3) mobile applications 
(MeSH), mobile device, (4) telemedicine (MeSH), telehealth, (5) allied 
health occupation (MeSH), physiotherapist, osteopathic medicine, 
chiropractic, (6) remote monitoring (MeSH), clinical decision support 
systems. The detailed search strategy used for the database MEDLINE 
has been provided as an example (Appendix 1). 

Eligibility criteria 

All studies retrieved through the search strategy were screened using 
the following inclusion criteria: (1) reported on common musculoskel
etal conditions seen by allied health practitioners, (2) utilised DHTs for 
the purpose of remote treatment/management or to supplement face-to- 
face treatment, (3) published in English, and (4) published between 
2010 and June 2020. Studies were excluded if they did not report the use 
of DHTs, reported on health conditions not commonly managed by al
lied health practitioners, particularly manual therapists, did not facili
tate remote access to the digital health technology, were editorials or 
reviews for editorials, epidemiological studies, and protocols or feasi
bility studies, or if full texts were unavailable. Screening of reference 
lists with a focus on systematic reviews was also conducted. 

Identifying relevant studies 

A two-stage screening process was developed and employed by the 
authors. All search results were initially imported to an EndNote X8 li
brary accessible to all reviewers. AF reviewed all titles and abstracts 
identified by the searches and CM then independently reviewed all titles 
and abstracts. Full-text articles were then further reviewed indepen
dently by both reviewers and any conflicts were resolved through dis
cussion. If discussions failed to achieve a consensus, LM was available 
for resolution. 

Quality appraisal 

Aligning to the guidelines of a scoping review, no formal assessment 
of methodological quality of the included studies was performed [8]. 

Data extraction and analysis 

An analysis of relevant information on the allied health applications 
of new and emerging DHTs was performed, with emphasis on their ev
idence of efficacy, scope of use, and limitations. A technology category 
system was developed consisting of two technology categories utilised in 
a previous environmental scan for DHTs conducted as part of the 
‘Strategic plan for the osteopathy profession 2030’: (1) telehealth (n =
6); and (2) wearables and mHealth applications (n = 8). These tech
nology categories were identified via the environmental scanning pro
cess as the most relevant, popular, and accessible among consumers, yet 
their allied healthcare applications were not fully elucidated in current 
research. Studies were categorised into this system by AF and CM. 
Within these categories, included studies reported on DHTs for (1) 
common musculoskeletal conditions seen by allied health practitioners, 
and (2) the purpose of remote treatment/management or to supplement 
face-to-face treatment. Types of DHTs with potential applications for the 
management of musculoskeletal conditions included those in sub
categories such as remote consultation (assessment and advice), exercise 
rehabilitation, and biofeedback/physical activity tracking. 
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Results 

Search results 

A total of 8743 articles were retrieved for this review from both 
databases and hand searching. After removing duplicates, 6165 
remained for title screening. A total of 6108 were excluded (3757 not 
musculoskeletal; 2124 not technology; 122 qualitative; 62 protocol and 
feasibility studies; 43 gaming for rehabilitation). A remainder of 57 ar
ticles underwent full-text screening, with 43 then excluded (13 not 
musculoskeletal; 3 not technology; 5 qualitative; 17 protocol and 
feasibility studies; 5 gaming for rehabilitation), leaving a total of 14 
articles to be included (Fig. 1). A complete list of all included studies can 
be found in Tables 1 and 2. 

Technology categories 

Several studies were analyzed within the two broad categories: tel
ehealth and mHealth/wearables. An overview of the distribution of 
included studies in terms of technology categories and subcategories is 
presented in Table 3. 

Telehealth 

The most widely researched technology category is telehealth tech
nology (n = 8) for the purposes of exercise rehabilitation (n = 5), remote 
consultation (n = 2), and clinician training (n = 1). Five studies 
described the use of telehealth technology for providing post-trauma/ 

operative exercise rehabilitation [9–13], two studies examined the use 
of telehealth technology for facilitating remote con
sultation/assessment/advice for musculoskeletal pain [14,15], and one 
study examined the practical applications of telehealth technology for 
providing injury prevention training to clinicians [16] (Tables 1 and 3). 
Of these, two focused on general musculoskeletal pain [9,14], two on 
knee osteoarthritis [11,12], one on knee pain [10], one on lower back 
pain [15], one on recovery post total knee arthroscopy [13], and one on 
falls risk [16]. Telephone consults were an interventional component in 
all studies; the next most common being interactive virtual technology 
(IVT) and computer-based modules. The approach and constitution of 
telehealth teams varied between studies: some provided virtual phys
iotherapy alone [9,12–14], while others involved additional ‘health 
coaching’ [11,15] or ‘pain coping skills training’ [10]. Some in
terventions were delivered by a single group of practitioners [9,10, 
12–15], while others involved a multidisciplinary team of clinicians 
trained in health coaching and pain management [11]. 

Studies involving exercise rehabilitation and remote consultation 
had mixed results. Positive outcomes for patients with musculoskeletal 
pain/injury were represented by patient-reported decreases in pain and 
improved function above that observed with conventional physio
therapy alone [9,15] or internet-based educational materials [10]. In 
contrast, two studies [13,14] found equivalent benefits in these mea
sures when compared to conventional physiotherapy alone, while 
another two studies [11,12] found no significant improvement in these 
measures with the addition of telephone-based intervention or coaching. 
Furthermore, one study noted a reduction in patient satisfaction with the 
telephone-based alternative to conventional physiotherapy, despite 

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram. T&A: title and abstract.  
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effectiveness being comparable [14]. 
Additionally, one study found that telehealth-delivered and face-to- 

face training modules produced equivalent results for allied healthcare 
professionals (physiotherapists, exercise physiologists, nurses, and 
occupational therapists) completing falls prevention training [16]. 

mHealth/wearables 

Six studies examined the use of mHealth applications and wearable 
technology for the purposes of exercise rehabilitation (n = 2), remote 
mobility/activity monitoring (n = 2), and pain management for 
musculoskeletal issues (n = 2). Two studies described the use of mHealth 
applications/wearables for providing exercise rehabilitation for lower 
back pain [17] and upper/lower limb musculoskeletal complaints [18], 
two studies examined the accuracy of these technologies for remote 
mobility/activity monitoring for both healthy individuals [19] and 
those post neurosurgical intervention [20], and two studies determined 
the effectiveness of these technologies in managing pain associated with 
non-specific chronic low back pain [21,22] (Tables 2 and 3). Wearable 
devices paired with Smartphone mHealth applications were an inter
ventional component in all studies, excluding those specific applications 
(Kaia app & Pain Care) which were unpaired. The approach and 
constitution of these studies varied: those for exercise rehabilitation 
either directly coached patients (by a virtual physiotherapist) [17] or 
provided them with a resource for performing exercises [18]. Those for 
remote mobility/activity monitoring both utilised off-the-shelf activity 
sensors to monitor both patients and healthy individuals, and those for 
pain management employed specialised applications with or without 

additional conventional physiotherapy [21,22], respectively. 
Studies involving exercise rehabilitation showed improved adher

ence and functional outcomes and reduced rate of care-seeking when 
compared to paper handouts with exercises [18], yet no significant 
improvements were identified above those provided by conventional 
physiotherapy [17]. Studies determined that activity sensors accurately 
recorded and wirelessly transmitted information regarding patient 
mobility [19,20], however mHealth applications were more precise than 
wearables by a significant margin thus calling into question their ac
curacy and reliability. Finally, studies found that the use of pain man
agement applications significantly reduced pain and improved 
self-efficacy when used both alongside conventional physiotherapy 
and alone [21,22], respectively. 

Discussion 

This scoping review sought to analyse the current available evidence 
on the use of DHTs for allied healthcare applications. We found a limited 
number of full-scale randomised trials testing these interventions (1) 
against related allied healthcare modalities outside of physiotherapy 
such as occupational therapy, exercise physiology, and osteopathy, and 
(2) for outcomes relevant to allied healthcare other than pain and 
function, such as treatment reliance, cost-effectiveness, patient self- 
efficacy and overall satisfaction. Despite numerous forecasted benefits 
of DHTs within allied healthcare service provision, published research to 
this end remains sparse. Overall, our results draw attention to the po
tential benefits and limitations of these technologies and highlight gaps 
in the knowledge base. 

Table 1 
Summary of studies utilising telehealth.  

Study identifiers: 
First author (year), category/ 
subcategory 
(sample size) [reference] 

Study purpose Intervention characteristics Outcomes 

Adhikari et al. (2020), 
telehealth/exercise 
rehabilitation (n = 15) [9]  

• Telephone-based physiotherapy for the 
management of musculoskeletal pain of 
various origins in rural patients, compared 
with conventional physiotherapy  

• Weekly telephone consults with a 
physiotherapist to educate, correct, modify, 
and progress exercises over 4 weeks  

• Significant reduction in pain caused by 
various musculoskeletal problems with 
the addition of telephone physiotherapy 

Bennell et al. (2012), 
telehealth/exercise 
rehabilitation (n = 168) 
[11]  

• Telephone-based physiotherapy with/ 
without coaching for physiotherapist- 
prescribed home-based physical activity 
program for knee osteoarthritis  

• Five consults with a physiotherapist over 6 
months for education, home exercise, and 
physical activity advice  

• Additional 6–12 telephone coaching sessions 
with clinicians trained in behavioral-change 
support for exercise and physical activity  

• No significant improvements in pain and 
function with the addition of telephone 
coaching to the physiotherapist- 
prescribed home-based physical activity 
program 

Bennell et al. (2017), 
telehealth/exercise 
rehabilitation (n = 148) 
[10]  

• Telehealth-based physiotherapy for home- 
based exercise rehabilitation and pain 
coping skills training (PCST) for chronic 
knee pain, compared with internet-based 
educational material  

• Seven videoconferencing (Skype [Microsoft]) 
sessions with a physiotherapist for home 
exercise and a PCST program over 3 months  

• Clinically meaningful improvements in 
pain and function that are sustained for 
at least 6 months 

Iles et al. (2011), telehealth/ 
remote consultation (n =
26) [15]  

• Telephone coaching in addition to usual 
physiotherapy for non-chronic low back pain 
and low to moderate recovery expectations  

• Five telephone coaching sessions with a 
physiotherapist trained in health coaching 
techniques in addition to usual physiotherapy 
over 12 weeks  

• Clinically important improvements in 
activity and recovery expectation with 
the addition of telephone coaching 

Maloney et al. (2011), 
telehealth/remote 
consultation training (n =
135) [16]  

• Telehealth-delivered training on exercise 
prescription for falls prevention for 
physiotherapists, exercise physiologists, 
nurses, and occupational therapists, 
compared to face-to-face training  

• Seven hours of telehealth-delivered training 
modules provided over 4 weeks, compared 
with a 1-day face-to-face training seminar 
with additional video and written support 
material  

• Equivalent results were seen with 
telehealth-delivered and face-to-face 
approaches 

Odole et al. (2013), 
telehealth/exercise 
rehabilitation (n = 50) [12]  

• Telephone-based physiotherapy for the 
management of knee osteoarthritis, 
compared with conventional physiotherapy  

• Thrice weekly telephone consults with a 
physiotherapist to monitor self-administered 
osteoarthritis-specific exercises over 6 weeks  

• No significant improvements in pain and 
function with the addition of telephone 
physiotherapy compared with 
conventional physiotherapy 

Piqueras et al. (2013), 
telehealth/exercise 
rehabilitation (n = 142) 
[13]  

• Interactive virtual tele-rehabilitation (IVT) 
program for recovery post total knee 
arthroplasty, compared with conventional 
physiotherapy  

• Ten IVT sessions (5 physiotherapist-led and 5 
independently performed) over 2 weeks post- 
surgery  

• As effective as conventional 
physiotherapy for improving pain and 
function 

Salisbury et al. (2013), 
telehealth/exercise 
rehabilitation (n = 1506 for 
PhysioDirect & n = 743 
usual care) [14]  

• Clinical effectiveness, effect on waiting 
times, and patient acceptability of 
PhysioDirect services in patients with 
musculoskeletal problems, compared with 
usual care  

• Initial telephone consult with a 
physiotherapist for initial assessment and 
advice with/without follow-up conventional 
physiotherapy consults  

• Comparable effectiveness and safety 
with reduced waiting times compared 
with usual care, however slightly 
reduced patient satisfaction  
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Practical considerations for implementing digital health technologies 

In considering implementation, our results demonstrated that DHTs 
have the potential to facilitate accurate remote assessment and activity 
monitoring, and provide effective patient exercise rehabilitation and 
clinician training. Overall, this translates to improved outcomes for 
patients with musculoskeletal issues seeking allied healthcare, typically 
equal to or in some cases above those outcomes achieved with con
ventional therapies. Given the current healthcare climate, knowing that 
allied healthcare services may be delivered just as effectively at a dis
tance provides support for the rapid changes to the provisions of care 
resulting from the novel coronavirus disease-19 (COVID-19) pandemic. 
The numerous applications of DHTs in allied health, coupled with their 
widespread use and user-friendly enhancements, have created an 
optimal environment for their implementation. However, the use of 
DHT’s in allied health is not straightforward. There are significant 
barriers for their use which must be considered. These include views 
about their pervasive nature, limited training and support, available 
infrastructure, accessibility issues, and inconsistencies in data accuracy 

Table 2 
Summary of studies utilising wearables and mHealth applications.  

Study 
identifiers: 
First author 
(year), 
category/ 
subcategory 
(sample 
size) 
[reference] 

Study purpose Intervention 
characteristics 

Outcomes 

Amorim 
et al. 
(2019), 
mHealth/ 
wearables 
(n = 68) 
[17]  

• mHealth 
application 
(IMPACT app)- 
supported coach
ing for patient- 
centered physical 
activity interven
tion for chronic 
low back pain, 
compared with 
conventional 
physiotherapy  

• Twelve mHealth 
coaching 
consults with a 
physiotherapist 
following an 
initial face-to- 
face assessment, 
supported by a 
Fitbit activity 
tracker and 
paired internet- 
based mobile 
application over 
6 months  

• Reduced rate of 
care-seeking yet 
no significant im
provements in 
pain and function 
compared with 
conventional 
physiotherapy 

Appleboom 
et al. 
(2015), 
mHealth/ 
wearables 
(n = 27) 
[20]  

• Off-the-shelf 
activity sensors 
(FitBit Zip) to 
remotely monitor 
patient 
postoperative 
mobility following 
neurosurgical 
intervention, 
compared with 
direct observation  

• Total steps 
recorded using 
several Fitbit Zip 
devices at 
various body 
locations 
compared with 
those counted by 
two blinded 
researchers  

• Activity sensors 
accurately 
recorded and 
wirelessly 
transmitted 
information 
regarding patient 
mobility, albeit 
with a slight 
underestimation 
bias in more 
debilitated 
patients 

Case et al. 
(2015), 
mHealth/ 
wearables 
(n = 14) 
[19]  

• Comparison of 10 
activity sensors 
(pedometers, 
accelerometers, 
wearables, 
mHealth apps) to 
remotely monitor 
mobility in 
healthy 
individuals, 
compared with 
direct observation  

• Total steps (up 
to 1500) 
recorded on a 
treadmill using 
10 different 
devices 
compared with 
those counted by 
a blinded 
researcher  

• mHealth apps 
accurately 
recorded step 
counts (small 
relative 
difference in 
mean step count) 
while wearables 
showed greater 
variability 

Lambert 
et al. 
(2017), 
mHealth 
(n = 77) 
[18]  

• mHealth 
application for 
home-based exer
cise program for 
upper and lower 
limb musculoskel
etal complaints, 
compared with 
hard-copy 
handouts  

• Four-week 
home-based ex
ercise program 
delivered using 
physiotherap 
yexercises.com, 
with supplemen
tary telephone 
calls and moti
vational text 
messages  

• Significant 
improvement in 
adherence and 
functional 
outcomes with 
the use of an app 
with remote 
support 
compared to 
paper handouts 

Toelle et al. 
(2019), 
mHealth 
(n = 101) 
[21]  

• Multidisciplinary 
mHealth back 
pain application 
(Kaia App) for the 
management of 
non-specific lower 
back pain (6 
weeks–1 year), 
compared with 
conventional 
physiotherapy  

• Three months 
access to Kaia 
App, compared 
with 6 
physiotherapy 
consults over 6 
weeks with 
supplementary 
online education 
materials  

• Significantly 
lower pain 
intensity rating 
with the use of 
Kaia App 
compared with 
conventional 
physiotherapy 

Yang et al. 
(2019), 
mHealth 
(n = 8) 
[22]  

• mHealth pain 
application (Pain 
Care) plus 
conventional 
physiotherapy for  

• Four weeks of 
conventional 
physiotherapy 
plus a self- 
management  

• Significant 
improvements in 
pain, self-efficacy 
and mental 
health with the  

Table 2 (continued ) 

Study 
identifiers: 
First author 
(year), 
category/ 
subcategory 
(sample 
size) 
[reference] 

Study purpose Intervention 
characteristics 

Outcomes 

the management 
of chronic lower 
back pain (>3 
months), 
compared with 
conventional 
physiotherapy 
alone 

program deliv
ered via Pain 
Care app 

use of Pain Care 
app compared 
with conven
tional physio
therapy alone  

Table 3 
Technology categories with included studies.  

Category Subcategory Definition Included 
studies 

Telehealth Exercise 
rehabilitation 

The provision of exercises 
for the purpose of post- 
trauma/operative 
rehabilitation or injury 
prevention 

[9–13]  

Remote 
consultation 
(assessment and 
advice) 

The provision of assessment 
and advice for the 
management of 
musculoskeletal pain and 
dysfunction 

[14,15]  

Clinician training The provision of training 
modules for the purpose of 
educating clinicians in 
injury prevention/ 
management 

[16] 

Wearables and 
mHealth 
applications 

Exercise 
rehabilitation 

As above [17,18]  

Remote 
consultation 
(assessment and 
advice) 

As above [21,22]  

Biofeedback/ 
physical activity 
tracking 

The collection of data on 
body position and physical 
activity for the management 
of musculoskeletal pain and 
dysfunction 

[19,20]  
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and reliability. 

Digital health training and support for consumers 

Included studies did not report any preparatory training or digital 
health support service for participants in the use of DHTs. Furthermore, 
access to participant resources including how-to guides and/or trou
bleshooting materials were not explicitly mentioned. While this may not 
be necessary for those studies utilising conventional telephone-based 
interventions [9,11,12,14,15], other studies involved the use of more 
advanced technologies including videoconferencing platforms [23] and 
interactive virtual tele-rehabilitation (IVT) systems [13]. Assuming a 
greater level of participant prior knowledge and skill with technology, 
these studies reported no major problems or complaints from partici
pants regarding the use of more advanced technologies. Similarly, those 
studies utilising mHealth applications and wearables reported high 
compliance and minimal technical difficulties among participants, sug
gesting a significant degree of user-friendliness [17,20–22]. Given that 
participant ages, backgrounds and level of technological skill/aptitude 
were not well elucidated overall, sufficient training and support should 
be an important consideration when interpreting the results of such 
studies and designing future trials. 

Digital health infrastructure 

When considering implementing DHTs into allied healthcare prac
tices, sufficient infrastructure and technical support is necessary, 
particularly to facilitate uptake by rural/remote populations and those 
with limited technology exposure such as older adults. It was often 
unclear whether there were any infrastructure issues included in the 
studies, such as technical difficulties with the devices, connectivity 
deficits, or interoperability problems. Therefore, explicit reporting of 
these factors in future studies may assist towards addressing this. 

Digital health access 

The successful implementation of DHTs into allied healthcare hinges 
upon finding solutions to improve access equality and thereby reduce 
the digital divide between consumers. Some studies excluded partici
pants who did not have access to the required devices, others provided 
the necessary hardware to participants [19,20] or required them to 
download free mHealth applications [21,22]. Exclusion of certain cat
egories of participants reflects larger issues surrounding marginalisation 
of under-equipped populations from rural/regional or low socioeco
nomic areas. In order for allied health services to optimise provision of 
these services in Australia, it is imperative that costs associated with 
such devices and the location of users be adequately considered. 

Data accuracy and reliability 

Studies examining the use of mHealth applications and wearable 
devices for biofeedback and activity tracking produced variable results. 
Overall, mHealth applications were more precise than wearables by a 
significant margin [19,20], thus calling into question their accuracy and 
reliability within a healthcare context. Furthermore, comparisons be
tween various fitness wearables showed significant (25% error margin) 
variations in accuracy between devices, suggesting a lack of inter-device 
reliability [19]. While medical-grade devices are designed to record 
medically reliable data for healthcare providers, more accessible con
sumer wearables used in the included studies (FitBit and FitBit Zip) 
typically collect data using trends and algorithms designed and dictated 
by the preferences of various medical, sporting, and fitness pro
fessionals, making the data difficult to validate. As such, the future 
implementation and benefit of such devices in allied healthcare neces
sitates further investigation. 

Future directions 

A promising area of results for this review is the use of DHTs to assist 
with chronic pain management and pain education/coaching. Across the 
healthcare landscape, self-management of chronic pain is considered a 
priority area as the incidence of chronic diseases continues to rise and 
existing resources become overwhelmed [10–12,17]. For those with 
chronic musculoskeletal conditions, self-management necessitates pro
active patient involvement, disease surveillance, and ongoing care/
maintenance [24]. While theoretically these could be provided with the 
use of DHTs by allied healthcare providers, included studies showed no 
improvement of outcomes (e.g. pain or function) for chronic musculo
skeletal conditions beyond those achieved with conventional therapies. 
However, studies showed patient reliance was reduced with the addition 
of pain coaching [11,15]. This area of research may be of particular 
relevance for allied health professions, who increasingly service those 
individuals with pain associated with chronic musculoskeletal condi
tions and comorbidities. As such, future research priorities could include 
the applications of DHTs in the field of modern pain science. We 
recommend a study in the osteopathy profession measuring the imple
mentation of DHTs (such as telehealth technology, wearables, and mo
bile applications) in chronic pain management, pain coaching, and 
patient reliance. We also recommend further studies measuring the ac
curacy, safety and feasibility of utilising DHTs for long-term disease 
surveillance and management for those individuals with chronic 
musculoskeletal conditions managed by osteopaths and other related 
healthcare professions. Furthermore, the osteopathy profession must 
strategically plan for the coming of new and emerging DHTs when 
considering the practice of the future. We recommend that technology 
be a significant research priority within the profession. 

Limitations 

In our attempt to focus on studies that were directed towards com
mon musculoskeletal conditions often seen by allied health pro
fessionals, some studies may have been overlooked or excluded due to 
our search parameters. This is despite utilising a rigorous search strategy 
that was developed and refined to yield a breadth of studies. Whilst we 
used relevant journal databases and hand searched references for in
clusion, we did not contact experts in the field to enquire about key 
studies or projects that should be included for review. Finally, as per 
scoping review methodology, no quality appraisal was conducted on 
included studies to ensure a broad overview of evidence was achieved. 

Conclusion 

In conclusion, DHTs are poised to facilitate the delivery of allied 
healthcare services and may potentially improve patient outcomes 
equally or above that achieved by conventional therapies. As such, allied 
healthcare consumers and providers stand to benefit from the capabil
ities of digital health platforms including telehealth technology, wear
able health devices, and consumer-facing mobile apps. While several 
barriers exist regarding the implementation of these technologies into 
practice, this review has highlighted several promising applications and 
future directions for these technologies within allied healthcare. For 
future technological advancement, we strongly recommend further 
randomised trials to test these technologies against a breadth of allied 
healthcare modalities and outcome measures. Furthermore, researchers 
should account for implementation barriers such as accessibility and 
data reliability in their study designs in order to facilitate equality of 
care. 
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APPENDICES. 

Appendix 1. Search strategy 

(Rehabilitation [MeSH Terms])) OR (rehab*[Title/Abstract])) OR 
(manual therapy [MeSH Terms])) OR (modalities, physical therapy 
[MeSH Terms])) OR (Physical health [Title/Abstract])) AND (Mobile 
Applications [MeSH Terms]))) OR (cell phones [MeSH Terms])) OR 
(Computers, Handheld [MeSH Terms])) OR (app [Title/Abstract])) OR 
(apps [Title/Abstract])) OR (application*[Title/Abstract])) OR (tech
nology [Title/Abstract])) OR (platform*[Title/Abstract])) OR (com
puter program*[Title/Abstract])) OR (software [Title/Abstract])) AND 
(smartphone*[Title/Abstract])) OR (phone [Title/Abstract])) OR 
(phones [Title/Abstract])) OR (tablet*[Title/Abstract])) OR (handheld* 
[Title/Abstract])) OR (iphone*[Title/Abstract])) OR (ipad*[Title/Ab
stract])) OR (android*[Title/Abstract])) OR (mobile app*[Title/Ab
stract])) OR (mobile technolog*[Title/Abstract])) OR (mobile device* 

[Title/Abstract])) OR (mobile comput*[Title/Abstract])) OR (wearable 
[Title/Abstract])) OR (clinical decision support systems [MeSH 
Terms])) OR (telemedicine [MeSH Terms])) OR (telemedicine [Title/ 
Abstract])) OR (telemonitor [Title/Abstract])) OR (remote monitor* 
[Title/Abstract])) OR (telehealth [Title/Abstract])) OR (mobile health 
[Title/Abstract])) OR (ehealth [Title/Abstract])) OR (mhealth [Title/ 
Abstract])) OR (connected health [Title/Abstract])) AND (allied health 
personnel [MeSH Terms])) AND (allied health occupation [MeSH 
Terms])) OR (physical therapist [MeSH Terms])) OR (physiotherapy 
[Title/Abstract])) OR (osteopathic medicine [Title/Abstract])) OR 
(chiropractic [Title/Abstract])) OR (chiropractor [Title/Abstract]) 
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