JOURNAL OF MEDICAL INTERNET RESEARCH McCartney et d

Review

Professional-Facing Digital Health Technology for the Care of
Patients With Chronic Pain: Scoping Review

Haruno McCartney*, BSc; Ashleigh Main®, BSc, MSc; Natalie McFayden Weir?, MPharm, PhD; Harleen Kaur Rai’,
BSc, MSc, PhD; Maryam lbrar', MA, MSc; RomaMaguire', BN, MSc, PhD

1Department of Computer and Information Sciences, University of Strathclyde, Glasgow, United Kingdom
2Stratthclyde Institute of Pharmacy & Biomedica Sciences (Sipbs), University of Strathclyde, Glasgow, United Kingdom

Corresponding Author:

Haruno McCartney, BSc

Department of Computer and |nformation Sciences
University of Strathclyde

26 Richmond Street

Glasgow, G1 1XH

United Kingdom

Phone: 44 (0)141 548 3189

Email: haruno.mccartney @strath.ac.uk

Abstract

Background: Chronic painisahighly prevalent condition, estimated to affect as many as 30% of people worldwide. The need
for more innovative solutions for chronic pain management is clear, and digital health technology (DHT) may be the best way
to addressthis challenge. Much of the digital health research focusing on chronic pain focuses on patient-facing solutions; however,
DHT for health care professionals (HCPs) is equally important to support evidence-based practice, which, in turn, improves
patient outcomes. Despitethis, no review hasinvestigated the availability of professional-facing DHT for chronic pain management.
Objective: Thisscoping review aimsto identify the available professional-facing DHTsfor chronic pain management. Specifically,
the objectives were to investigate the components of the DHTs as well as development methods, user features, outcomes, and
HCP perspectives on DHTs for chronic pain care.

Methods: Databases, including MEDLINE, Embase, CINAHL, PsycINFO, and Inspec, were searched using comprehensive
search strategies. Two independent reviewers screened titles and abstracts for inclusion of studies in the review and conducted
full-text screening. Any conflictsin each stage of the screening process were first resolved through discussion and then through
a third independent reviewer. Data extraction and quality assessment were completed using the Template for Intervention
Description and Replication (TiDIER) checklist and Quality Assessment for Diverse Studies. Qualitative analysis involved
inductive content analysis of user features and thematic synthesis of HCP perspectives.

Results: Intotal, 52 studies were included in the review, reporting on 44 professional-facing DHTs. The included DHTs were
intended for remote patient monitoring, clinical decision support, assessment and diagnosi s, education of HCPs, or acombination.
The most common target population for DHT use was multidisciplinary care teams; the most common setting for implementation
was primary care. Approximately half (26/44, 59%) of the professional-facing DHTs had a connected patient-facing system.
Inductive content analysis of the user features produced 4 themes: guiding initial consultation, supporting chronic pain management,
facilitating ongoing patient management, and supporting routine clinical duties. The thematic synthesis of HCP perspectives
produced the following 4 themes, reflecting factors affecting the use of DHTs in chronic pain care: additional value, integration
into clinical workflow, ease of navigation, and trust in the DHTs. Most (43/52, 83%) of the included studies did not adequately
report appropriate stakeholder involvement in a proper co-design of DHTS; only 7% (3/44) of the DHTs were reported to have
been devel oped with guidance from a system development framework.

Conclusions: There are various DHTSs available for HCPs to use in the management of chronic pain. The included studies
neither reported adequate stakeholder involvement in the DHT development nor any specific frameworks to guide rigorous
co-design. Therefore, future research should focus on devel oping professional-facing DHTswith active involvement of stakeholders
in the design process.
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Introduction

Chronic Pain: Background

Chronic pain is a highly prevalent condition that is estimated
to affect as many as 20% to 30% of individuals international ly
[1,2]. Pain is distinguished as chronic when it lasts for =3
months [3]. Treatment for chronic pain can vary significantly,
with approaches ranging from pharmacological interventions
(eg, analgesics and opioid therapy) to nonpharmacological,
aternative interventions (eg, cognitive behavioral therapy and
physiotherapy) [4]. Chronic pain care and treatment can be
particularly complex, as mismanagement can lead to significant
adverse effects, such as opioid dependency [5]. Research
contributing to the safe, effective treatment of patients with
chronic painisessential to reduceissues around mismanagement
of chronic pain.

Due to its prevalence, pain is one of the main reasons why
people seek health care [1]. This has resulted in a significant
economic impact, with estimated costs of chronic pain to the
economy reaching billions around the world [6-8]. Moreover,
the COVID-19 pandemic has exacerbated these economic
challenges, as health care resources were diverted from chronic
pain care to more emergency situations [9]. Certainly, this
combination of challenges has led to a reconsideration of
traditional methods of carefor chronic pain and has highlighted
theimportance of being flexible to more novel methods of health
care delivery [10-12].

Digital Health Technology for Chronic Pain

One of the ways in which chronic pain care can be addressed
innovatively isthrough digital health technology (DHT). DHT
can provide a unique opportunity to mitigate the challenges of
chronic pain care in a cost-effective manner [9,13]. In this
review, theterm digital health will refer to al digital, electronic,
and computer technol ogiesto improve health, including eHealth,
mobile health, telemedicine, or telehealth [14,15]. Asdefinitions
of digital health are continuously evolving and there is no
universally accepted nomenclature, such terms are often used
interchangeably in theliterature [14,15]. Componentsof DHTs
used for chronic pain may include mobile or tablet apps, web
applications, wearable health technol ogy, artificial intelligence,
and telemedicine. Such DHTSs can be used for the purpose of
chronic pain self-management [16] or digitally delivered
physical therapy [17]. DHT may be particularly beneficial for
chronic pain care, as it addresses some of the aforementioned
challenges by offering remote care and reducing the impact in
certain areas of health care service provision, for example, lack
of resources, waiting lists, and limited availability of the health
care workforce [18,19].

Health Care Professionalsin Chronic Pain Care

Health care professionals (HCPs) are essentia to effective
chronic pain care; specificaly, HCP involvement on a
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multidisciplinary level is integral to quality chronic pain care
[2,20]. Furthermore, it has been suggested that chronic pain
must go beyond simply multidisciplinary care and be targeted
more holistically through interdisciplinary care, which denotes
a more specific coordination of care and communication
between HCPs from different disciplines [21]. Chronic painis
thought to have a biopsychosocial cause; therefore, careis best
targeted through the coordination of the biological,
psychological, and social factors contributing to the condition
[22]. Moreover, primary care clinicians are thought to be
especially important to effective chronic pain care [20,23].
Despite this, much of the literature on DHTSs for chronic pain
focuses on systems solely intended for patients (for
self-management) without HCPinvolvement. HCP involvement
has also been highlighted as an important factor and facilitator
in the adoption of DHT, particularly as collaboration with key
stakeholders in co-design is essentia for the development of
usable systems for sustainable implementation [24].

Previous studies on the perspectives of HCPs have also
underlined the potential of DHT as a useful tool, for example,
for HCP education and patient follow-up [19]. DHT, which
targets HCP education, may have particular utility inimproving
chronic pain care, asnegative attitudes and alack of knowledge
have been identified as significant barriers in chronic pain
management [25]. In addition, national guidelines for chronic
pain care state that HCPs must have the best possible resources
and support to manage patients, which could potentialy be
supported by DHT designed for HCPs, that s,
professional-facing systems[23].

Previous Research

Previous reviews on DHTs for chronic pain have focused
primarily on determining the effect on patient outcomes, with
many of the investigated interventions being patient facing (ie,
designed for the use of patients) for the purpose of
self-management [ 18,26-29]. Theresults of these reviews show
that DHT has positive outcomes for patients with chronic pain,
such as reduced pain intensity, improved quality of life, coping
skills, and adherence to exercise [18,26-29]. Although these
reviews highlighted the utility of patient-facing DHTs to
improve chronic pain management, it is equally important to
focus research on and gain a more in-depth understanding of
professional-facing DHTs. DHTsfor HCPsin chronic pain care
may help ensure evidence-based care and adherence to best
practice guidelines, which would ultimately improve patient
outcomes. Certainly, DHT for the use of HCPs in the
management of chronic pain exists, for example, for clinical
decision support (CDS) [30]. One previous scoping review
investigated DHTs for musculoskeletal care available in the
alied health industry but did not focus on chronic pain or
nonallied health industry professionals [31]. However, to our
knowledge, no previousreviews have investigated the available
professional-facing DHTs for the care of patients with chronic
pain.
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Review Question and Objectives

The question this scoping review will address is what
professional-facing DHTSs (ie, designed specifically for the use
of HCPs) are available for the management of chronic pain?

Specific objectives include the following:

1. To investigte the components of existing
professional-facing DHTs for the management of chronic
pain, including (1) their target populations, (2) the settings
they areimplemented in (eg, hospital), (3) whether they are
connected to a patient-facing DHT application, (4) what
data they collect, (5) whether they are stand-alone or
integrated into larger systems, and (6) their security and
privacy considerations.

2. To investigate the methods with which the DHTs are
designed and devel oped—whether they are devel oped with
adequate stakeholder involvement in co-design and if they
are guided by specific frameworks.

3. Toanalyze the user features of the DHTSs.

4. To provide an overview of the outcomes of the DHTs
measured by the included studies.

5. To analyze HCP perspectives on the use of DHTs in the
management of chronic pain.

Methods

Overview

A systematic scoping review was conducted in accordance with
the Joanna Briggs Ingtitute (JBI) methodology for scoping
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reviews[32] and reported in accordance with the PRISMA-SCR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) statement for
scoping reviews [33]. The completed PRISMA-ScR checklist
isavailable in Multimedia Appendix 1.

Protocol and Registration

The protocol for this scoping review was published in IMIR
Research Protocols [34]. As this is a scoping review,
PROSPERQO registration did not apply.

Eligibility Criteria

Theinclusion of studieswas guided by the population, concept,
and context framework in accordance with the guidance in the
JBI methodol ogy for scoping reviews. A moredetailed overview
of the dligihility criteriafollowing the population, concept, and
context framework can be found in the study by McCartney et
al [34].

Inclusion Criteria

Studies were included if they reported any DHTs designed and
intended for the use of HCPs for the management of chronic
pain among adults (Table 1). The types of eligible studies
included interventional, observational, and descriptive studies
fitting the inclusion criteria. No restrictions were placed on the
time frame. The search was completed in July 2023.

Table 1. Description of the eligibility criteria of population, concept, and context (PCC) for study inclusion in this scoping review.

PCC Eligibility criteria

Population HCPs*who wereinvolved in chronic pain care (including but not limited to nurses, pharmacists, general practitioners, physiother-
apists, occupationa therapists, psychologists, and social care professionals) were eligible.

Concept DHTS? intended to assist HCPs in the management of adult (aged =18 y) patients with chronic pain (all types of chronic pain ac-
cording to NICEC guidelines and ICD-lld) were considered. DHTs must be designed to be chronic pain specific.

Context There were no restrictions on context; research and clinical settings were considered.

8HCP: health care professional.

PDHT: digital health technology.

°NICE: National Institute for Health and Care Excellence.
dCD-11: International Classification of Diseases, 11th Revision.

Exclusion Criteria

Studies were excluded if they reported DHTSs that were not
professional facing or chronic pain specific. Specific exclusion
criteriaare shown in Textbox 1.
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Textbox 1. Description of the exclusion criteria.
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self-management DHTs solely for patient use.

«  Unpublished articles, protocols, and gray literature were excluded.

« Digita hedlth technologies (DHTS) were considered not professional facing if the intended end users were not HCPs, that is, studies reporting

«  DHTswere considered nonchronic pain specific if they were not specified as intended for chronic pain management or diagnosis (eg, DHTsfor
acute or genera pain, nonspecific pain, or nonchronic cancer pain management). This also included studies reporting the use of technology on
populations with chronic pain, which were designed for other uses (eg, general health care management and existing electronic health record or
management systems not tailored specifically toward chronic pain care).

«  Studies reporting nonadult care of chronic pain (aged <18 y) were excluded.

«  Studiesthat were reported in alanguage other than English were excluded.

Search Strategy

Comprehensive search strategies were devel oped using subject
headings specific to the databases MEDLINE, Embase,
CINAHL, PsycINFO, and Inspec (Multimedia Appendix 2).
Search terms for chronic pain were developed using the terms
used in the National Institute for Health and Care Excellence
guidelines for the care of chronic pain among adults [35].
Further details regarding the development of search strategies
can be found in the study by McCartney et al [34].

Study and Sour ce Evidence Selection

Search strategieswere implemented in each database, duplicates
were subsequently removed, and final search results were
uploaded onto Covidence (Veritas Health Innovation Ltd). Two
independent reviewers (HM and AM or MI) screened the titles
and abstracts of the initial search results against the eligibility
criteria. Following this, full texts of potential studiesidentified
were screened again by 2 independent reviewers (HM and AM
or MI). Authors of the studies that were unavailable were
contacted to request access. Conflicts in both screening stages
were resolved first through discussion and then through athird
independent reviewer (HKR, NMW, or RM). Backward citation
screening was also completed.

Data Extraction and Quality Assessment

Data extraction and quality assessment of 20% (10/52) of the
included studies were completed by 2 independent reviewers
(HM and AM). As the rate of agreement between the 2
independent reviewers (HM and AM) for data extraction and
quality assessment was high at 97% and 97%, respectively, 1
reviewer (HM) completed the rest of the data extraction and
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quality assessment work. The data extraction tool was adapted
fromthe Templatefor I ntervention Description and Replication
(TIDieR) checklist [36], and the quality assessment was
conducted using the Quality Assessment for Diverse Studies
(QUADS) toal [37]. The adapted data extraction and quality
assessment tool is available in the published protocol [34].

Data Analysisand Synthesis of Results

Qualitative analysis methods were used to address review
objectives 3 and 5. An inductive qualitative content analysis
method was used to code the user features of DHTsreported in
the included studies and group these codes into main category
themesthrough a process of abstraction [38]. HCP perspectives,
as reported by the included studies, were analyzed using the
thematic synthesis method of extracting qualitative results,
grouping codes into descriptive themes, and subsequently
developing anaytical themes, as reported by Thomas and
Harden [39]. In accordance with this method, quotes presented
in the Results section are direct quotes of study participants or
key conceptsand findings as reported by the studies. Qualitative
analyses were conducted on NVivo (Lumivero) by HM and
cross-checked by coauthors (AM, RM, HKR, and NMW).

Results

Study Selection

The initial search identified 7127 studies, of which 1836
(25.76%) were duplicates and subsequently removed. After
screening full texts and backward citation screening, 52 studies
reporting 44 DHTs were included. Reasons for exclusion are
detailed in the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) flowchart (Figure 1).
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Figure 1. Flowchart to show selection of studiesin this scoping review, adhering to PRISMA (Preferred Reporting Items for Systematic Reviews and

Meta-Analyses) guidelines. DHT: digital health technology.
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Quality Assessment

QUADS|[37] wasapplied to 46 (88%) of the 52 included studies.
The remaining 6 (12%) studies were descriptive reports of the
DHTs; therefore, QUADS could not be applied due to alack of
participant involvement and data collection [40-45] (as the
QUADS criteria include description of target population,
sampling approach, etc). The mean QUADS score was 22.7 out
of 39 (SD 5.3), and the range was from 7 to 33. The criterion
with the lowest quality score was “justification for analytic
method.” Most (n=41, 89%) included studies did not provide a
rationale for their chosen analyses, with the exception of 11%
(5/46) studies [46-50]. Another criterion of lower quality was
“evidence that the research stakeholders have been considered
in research design or conduct,” with most (39/46, 85%) studies
scoring 1 (out of 3) or below, apart from 15% (7/46) studies
that described more substantial stakeholder collaboration in
both the DHT development and planning of the research
[49,51-56]. The criteria with the highest quality assessment
scoreswerein reference to the appropriateness of study design
and statement of research aims. The individual QUADS scores
for the 46 included studies are availablein Multimedia A ppendix
3[40-91].

Review Objective 1: DHT Components

The 52 included studies of this scoping review were varied in
their characteristics; further detailsregarding individual studies
and DHT characteristics can be found in Multimedia Appendix
4[40-91] and Multimedia Appendix 5 [40-91].

Target Population and Setting

The types of chronic pain that were targeted by the reported
DHTswereasfollows: general, unspecified chronic pain (12/44,

https://www.jmir.org/2025/1/e66457
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27%) [42-44,48,52,53,64-71]; chronic noncancer pain (5/44,
11%) [45,55,57-63]; a specific type of arthritis (including
rheumatoid  arthritis,  osteoarthritis,  spondylarthritis,
inflammatory arthritis, and specific knee arthritis; 13/44, 30%)
[40,46,47,50,54,72-80]; a combination of arthritis (2/44, 5%)
[51,81]; chronic low back pain (5/44, 11%) [41,82-85]; chronic
headache (2/44, 5%) [86,87]; spina cord-related chronic pain
(2/44, 5%) [49,56,88]; chronic muscul oskel etal pain (1/44, 2%)
[89]; endometriosis (1/44, 2%) [90]; and temporomandibular
disorder (1/44, 2%) [91]. There were 16 different chronic pain
conditions targeted by the DHTs. The most targeted chronic
pain condition was arthritis, with 34% (15/44) of the DHTs
specifically designed for arthritis care. The types of HCPs that
were the target end users of the DHTs in each included study
were also varied in their disciplines and were reported as
follows: multidisciplinary teams  (17/52, 33%)
[44,46,48,49,53,54,56,66,68,72,75-80,82], a combination of
primary care professionals (7/52, 13%) [45,55,63,64,67,71,89],
primary care doctors (including GPs, internal medicine and
family medicine; 5/52, 10%) [57,60-62,84], rheumatologists
(3/52, 6%) [51,73,74], physiotherapists (2/52, 4%) [47,91],
other therapists (1/52, 2%) [58], anesthesiologists (1/52, 2%)
[70] and health coaches (1/52, 2%) [85]. Many studies did not
specify the type of HCP and referred to their intended end user
as “hedlthcare professional,” “clinician,” “clinical team,” or
“healthcare provider” (8/52, 15%) [40,41,43,52,59,65,83,88].

Thetarget settingsfor the DHTsalso varied significantly across
the included studies. The most common type of setting was
primary care (12/52, 23%) [40,55,57,61-64,67,76,82,84,89].
Some of the included studies did target secondary and tertiary
care settings, such as hospitals (5/52, 10%) [59,72,74,86,90]
and specific chronic pain departments and clinics (11/52, 21%)
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[45,48,53,58,65,66,68-71,87] and rheumatology (6/52, 12%)
[46,73,75,77,79,80]. Almost half (22/52, 42%) of the included
studies reported implementation of the DHTSs in the United
States [40,41,43-45,48,50,53,55,57,60-64,66-68,71,80,85,88]
with the next most common country of setting being the
Netherlands (5/52, 10%) [75,79,82,89,91].

DHT Characteristics

In total, 18% (8/44) of the included DHTs were reported by
multiple studiesfocusing on different stages of the devel opment
process, that is, initial requirement identification, user testing,
etc [43-46,48,49,55-59,61-63,66,72]. The DHTSs reported by
theincluded studiesfell into 5 distinct categories. DHTsaimed
for remote patient monitoring (RPM; 22/44, 50%)
[42,46-48,50-53,58,59,64-66,68,69,72,74-77,79-81,85,89], CDS
(7144, 16%) [40,45,60-63,71,73,82], assessment and diagnosis
(2/44, 5%) [70,89], education of HCPs (3/44, 7%) [43,44,54,78]
and acombination of the latter (eg, RPM and CDS; 10/44, 23%)
[41,49,55-57,67,83,84,86-88,91]. RPM systems supported the
HCPs in monitoring the patient’s chronic pain primarily by
tracking their symptoms through patient-reported outcomes
(PROs), treatment progress, or patient assessment completion.
CDS systems supported the HCPs in making clinical decisions
through an automated procedure of inputting data to produce
an output (eg, treatment recommendation or suggested
diagnosis), which was facilitated by a predetermined decision
tree or agorithm. The most common type of professional-facing
DHT was for RPM (25/44, 57%), including 7% (3/44) of the
DHTs that had combined purposes of RPM and an additional
area of care. Many of these DHTs also had a connected
patient-facing DHT interface from which information regarding
patient symptoms (PRO measure) was provided (26/44, 59%)
[42,46-48,50-54,58,59,65,66,68-70,72,74-77,79-81,83,85,86,89,91].
The data collected by the DHTs were mostly patient-related
data, such as results of clinical assessments (including PROs)
on pain intensity, physical activity, disease activity, anxiety, or
depression. Notably, 7% (3/44) of the DHTSs collected patient
data through a diary on a patient-facing interface [42,79,86].
Moreover, 2% (1/44) of the DHT solutions collected
non—patient-related data—HCP user performance on an
assessment (the purpose of which was education of HCPs) [78].

Theincluded DHTs were designed to be accessed via different
modalities; the most common modality was through online
platforms and websites (19/44, 43%)
[41-44,47,51-54,58,59,65,67,69,76,81-83,86,89,91], followed
by computer applications or mobile and tablet apps (14/44,
32%) [40,45,46,48,50,55,57,61-63,66,70-72,79,80,87,88,90].
Notably, there was 1 virtual reality app that targeted the
education of HCPs[78]. Many studiesdid not detail the specific
modality of their DHT or reported use of an “interface” or
“dashboard” (10/44, 23%) [49,56,60,64,68,73-75,77,84,85].
Most (34/44, 77%) of the DHTs were stand-alone systems (or
did not report an ability to integrate); 22% (10/44) of the studies
reported their DHT solutions as having the ability to integrate
into larger systems, although they were still chronic pain specific
[45,50,51,60-63,67,83,87]. Only 14% (6/44) of the studies
specified the privacy and security considerations of the DHT
solution reported, that is, the authentication method tolog in or
secure storage of patient data on the DHTSs, although this was
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not always in great detail [46,51,52,65,79,89]. Further details
of theincluded DHTs are provided in Multimedia Appendix 5.

Review Objective 2: Methods of DHT Development

Many of the studies included in this scoping review did not
focus specifically on the development of the DHTSs. Less than
half of the DHTs (20/44, 45%) were reported to have been
developed with any stakeholder involvement, with most of the
reporting studies (16/52, 31%) lacking specific detail sregarding
the level of involvement. With regard to specific stakeholders
involved in the DHT development, 34% (20/52) studies
reporting 34% (15/44) DHTsdescribed some HCP involvement
[45,48,49,51,52,54-60,63,66,68,70,79,80,84,89]; 25% (13/52)
of the studies reporting 25% (11/44) of the DHTs described
some patient involvement
[48,51,53,54,58,59,66,68,70,76,79,80,89]; 7% (3/52) of the
studies reporting 7% (3/44) of the DHTs described some
nonspecified “stakeholder” or user-tester involvement
[40,60,76]; 9% (5/52) of the studies reporting 9% (4/44) of the
DHTs described some other stakehol der involvement (eg, pain
specialists or researchers, technical experts, and software
engineers) [58,59,67,87,89]. Although stakehol der involvement
in the devel opment was briefly mentioned in these latter studies,
few (9/52, 17%) studies reported any detailed or thorough
co-design process. Notably, the devel opment of only 11% (3/44)
of the DHT solutionswas reported to have been led by asystem
development framework [45,52,54,63], whichwasthe analysis,
design, development, implementation, and eval uation framework
[92]; the Good Things Foundation pathfinder model for digital
health inclusion [93]; and the Johns Hopkins University tool
for development of clinical applications [94]. Only 4% (2/52)
of these studies reported the use of a framework that focused
specifically on digital health system development [52,54]. No
studies reported the use of frameworks to guide both the
intervention and system development. In total, 4% (2/52) of the
DHTs were described to have been developed using the
principles of user-centered [80] or decision-centered [55,57]
design, but no specific frameworks were mentioned.

Review Objective 3: DHT User Features

Overview

Theinductive content analysis of the reported DHT user features
gave rise to four themes that highlighted categories of HCP
responsibilitiesin chronic pain management: (1) guiding initial
consultation, (2) supporting chronic pain management (subtheme
2.1—managing opioid intervention and risk), (3) facilitating
ongoing patient management (subtheme 3.1—managing PROS),
and (4) supporting routine clinical duties. User features
supporting the management of opioid treatment were separated
into an individual subtheme within theme 2 of “supporting
chronic pain management,” as consideration of opioid
intervention is complex and is often considered separately in
guidance for those with poorly managed chronic pain. Further
details regarding individual user features can be found in
Multimedia Appendix 5.

Theme 1. Guiding Initial Consultation

Many of the DHTSs reported in the included studies involved
user features that would help to support the HCPsin the initial
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consultation with the patient with chronic pain, which may
include reviewing available patient information and diagnosis.
This included functions that would assist the HCP in
familiarizing themsel ves with the patient’s clinical background,
such as access to patient medical history (current and past
trestments) and past assessment results. Accessto patient clinical
background and history through the included DHTs was the
most reported user feature overal, with 34% (15/44) of the
DHTs having this function available to HCPs
[40,45,48,49,52,56,60,63,66,69,73-76,79,81,84,90]. Theinitia
consultation may also include initial assessments, such as
consideration of “red flags’ and identification of risks (eg,
medical history indicating inclination to opioid dependency),
which was supported by user features, such as access to risk
assessments. Diagnosis of chronic pain was supported by user
features of many included DHTSs, including access to clinical
assessments (such as the Brief Pain Inventory [95,96] and the
Pain Catastrophizing Scale [97]) and, most notably, through
diagnostic decision support (ie, using predetermined algorithms
to generate  automatic  diagnosis;  8/44, 18%)
[41,49,56,70,84,86-88,90]. A total of 58% (30/52) of the
included studies reporting 57% (25/44) of the DHTs included
user featuresthat guided the HCPin thetasksinvolvedininitial
assessment; most of these DHT solutions were designed for
RPM (12/44, 40%)).

Theme 2: Supporting Chronic Pain Management

Overview

The second categorical theme highlighted the user features of
the DHTs, which would assist the HCPs following the initial
consultation of the patient, which may be the stage in which a
practitioner would make decisions regarding treatment for pain
management. The supported functions of the DHTs that
facilitated this included the generation of future treatment
recommendations via CDS, the ability to prescribe medication
(directly through the system), and direct access to treatment
programs (ie, to physiotherapy materials). The ability of the
HCPsto generate treatment recommendationsusing DHTswas
the most commonly reported user feature supporting chronic
pain management (9/44, 20%) [48,55,57,60-62,64-66]. In
addition, 37% (19/52) of the included studies reported 34%
(15/44) of the DHTs with user features that facilitated HCP
decisions regarding intervention, with the most common type
of DHT being for CDS (9/44, 20%).

Subtheme: Managing Opioid I ntervention and Risk

A subtheme within this category of DHT user features
supporting HCP management of chronic pain was “managing
opioid intervention and risk.” This subtheme categorized the
DHT user features that helped the HCPs specifically regarding
opioid intervention for chronic pain. Functions supported by
the reported DHT solutionsthat fell into this categorical theme
included visualization of both the patient’s current and previous
opioid interventions [48,57,60-62,64-66] and access to patient
opioid agreement or consent documentation [63,64]. Moreover,
21% (11/52) of the included studies reporting 16% (7/44) of
the DHTs addressed the task of managing opioid intervention
and risk; there was an even split between the type of DHT with
this category of user features, with 7% (3/44) of the DHTs
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promoting CDS, 7% (3/44) of the DHTs aiding RPM, and 2%
(1/44) of the DHT s supporting acombination of CDS and RPM.

Theme 3: Facilitating Ongoing Patient Management

Overview

Thistheme described the user featuresthat supported the HCPs
in facilitating ongoing management for patients, which would
follow initial consultation and prescribing of intervention. This
was the task most commonly supported by the DHT user
features, for example, to review treatment effectiveness or
prepare for follow-up consultations (ie, reviewing information
inputted by patients before the consultation). Included studies
reported on DHTsthat provided the HCPswith information (ie,
assessment results) on patient pain, physica activity,
psychosocial and anxiety symptoms, sleep, disease activity, and
patient goals, which could be used to continuously review
patients (8/52, 18%) [40,41,49,56,60-62,67,70,73]. The most
common type of DHT with user featuresto assist the HCPs for
ongoing patient management was RPM (25/44, 57%), presented
by 77% (40/52) of the studies.

Subtheme: Managing PROs

Many of the DHTs with user features to support ongoing
management reported having the ability to display
patient-reported symptoms from connected patient-facing DHTS,
including pain levels, physical activity, disease activity, quality
of life, psychosocial symptoms and anxiety, sleep, and physical
symptoms (heart rate and blood pressure; 26/44, 59%). These
connected patient-facing DHTs were mostly intended for the
patient to self-manage their chronic pain. Some (17/44, 39%)
of the DHTs were described to display patient symptomsin a
graphical format or a body map, and other (8/44, 18%) DHTs
allowed HCPs to have direct access to a patient diary or log
from a connected self-management DHT and assign specific
PRO measures for patients to complete if they required further
information for review. Moreover, 20% (9/44) of the DHTs
allowed HCPs to communicate with patients using a chat
function that was connected to the patient-facing interface, eg,
to alow patients to ask HCPs questions regarding the
intervention [46,72] and have general communication with the
care team [76,89] or for HCPs to give feedback to patients
regarding care [47]. Notably, some (4/44, 9%) of the DHTs
included features that allowed HCPs to be aerted to situations
that required more immediate attention, for example, due to
worsening disease activity [51,52,74,89].

Theme 4: Supporting Routine HCP Duties

This fina categorical theme highlighted user features that
supported other duties of the professionals that may be viewed
as more routine, that is, tasks that required attention more
frequently, and not necessarily within consultation with patients,
by all HCPs, regardless of discipline. Thisincludes user features
of the DHTs that allowed HCPs to carry out general health
care—related duties, such as functions for refreshing clinical
knowledge to provide evidence-based care (accessing chronic
pain—specific educational materials, such as direct resource
access links, case scenario assessments, and up-to-date chronic
pain guidelines) and for more operational duties (access to
individual HCP casel oads, the ability to see and modify clinical
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notes and patient appointments, and notifications for new tasks
to complete). The most common function within this category
was to support the HCPs in refreshing their knowledge of
chronic pain, including access to care guidelines (11/44, 25%)
[43,44,54,55,57,60-62,67,71,78,79,82,90]. Moreover, 2% (1/44)
of the DHTs aso allowed HCPs to contact other professionals
[76]. User features of this category were possessed by 39%
(17/44) of the different DHTSs reported by 40% (21/52) of the
studies, with the most common type of DHT being for RPM
(8/44, 18%).

Review Objective 4: Overview of the Outcomes

Due to the significant heterogeneity of aims and design of the
included studies, there was aso significant variation in the
outcomes measured. Lessthan half (24/52, 46%) of theincluded
studies focused on outcomes related to the HCPs (eg, HCP
perspectives on the DHTs and rate of DHT use)
[44,50,53-55,57,60-64,66,67,69-71,73,78-80,82,84,89,91]. In
addition, 2% (1/52) of the studies reported measuring
HCP-related outcomes on DHT user experience but did not
specifically report the results[52]. There were some studiesthat
focused solely on patient outcomes (eg, clinical patient
characteristics of change in pain intensity, quality of life, and
physical activity or intervention efficacy and adherence or
patient perspectives on the DHT;, 14/52, 27%)
[51,56,58,59,65,68,72,74,75,77,81,85,86,90]. Cost-effectiveness
of the DHT implementation was also measured as an outcome
in 6% (3/52) of the studiesincluded in this review [46,47,76].
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Review Objective 5. HCP Per spectives on the Use of
DHTsin Chronic Pain Care

Overview

Some (13/52, 25%) studies reported HCP perspectives through
qualitative methods, such as interviews and open-response
guestionnaires. Studies ranged in their aims, falling into two
categories of DHT “development” and “after development”:
(2) some (6/52, 12%) studiesinvestigated HCP perspectivesfor
developing and refining a DHT prototype (user testing or
usability studies) [50,54,55,57,63,80] and (2) some (7/52, 13%)
studies investigated HCP perspectives on their experience in
using a developed DHT system (acceptability and feasibility
studies) [53,73,79,82,84,89,91] (Figure 2
[50,53-55,57,63,73,79,80,82,84,89,91]). Many of these
qualitative studies defined assessment of acceptability and
feasibility in different ways, for this scoping review,
acceptability and feasibility refer to the included studies that
focused on qualitatively investigating HCP perspectives
following the devel opment of aDHT prototype.

The thematic synthesis of these studies gave rise to four
analytical themes describing the factors that affected HCP use
of DHTs in chronic pain care: (1) additiona value of DHTs
(with 3 subthemes), (2) integration of DHTs into clinical
workflow (with 2 subthemes), (3) ease of DHT navigation, and
(4) trust in DHTSs.

Figure 2. Qualitative studies included in this scoping review reporting health care professionals’ perspectives on digital health technology (DHT) for
chronic pain management, divided into stages of DHT development (n=13) [51,54-56,58,64,74,80,81,83,85,90,92].
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Theme 1: Additional Value of DHTSs

HCPs expressed that the DHTs must add value by improving
their professional experience beyond what was already offered
by working nondigitally. The factors that contributed to the
value of the DHTs were whether the DHTs helped facilitate
HCPs clinical duties, whether the DHTsimproved visualization
of comprehensive patient information, and whether the DHTs
consequently enhanced patient care and outcomes.

Subtheme 1.1: Facilitating HCPS' Clinical Duties

A highly reported experience of the HCPs was the desire for
the DHTSs to facilitate clinical duties in a way that was more
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efficient. DHTs were seen as useful for a variety of clinica
duties; for example, the DHT was observed as being useful in
“aggregating critical information that, in their current practice,
was often scattered...and took time to find and synthesize into
a coherent whole” [57]. The DHTswere helpful in “work[ing]
consistently with evidence-based medicine...support during
decision making” [82] and providing “additional information”
[81]. Someviewed the DHT as*an extratreatment option above
the existing option” [89]. User testing studies also highlighted
HCP suggestionsfor adding valueto DHT usefulnessin clinical
duties, for example, “adding arthritis guidelines and setting it
as a goa line in activity graphs’ [80]. Some HCPs saw the
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additional value of the DHTsinimproving their clinical practice,
depending on the context, that is, “positive experiences with
[the DHT]...was mostly in a blended form” [91]. Barriers to
DHT implementation were also expressed by some HCPs, with
some seeing the DHTSs as not adding value to their clinical
duties, for example, an HCP noted that “you can’t have a tool
for every presentation in general practice...this is something
that should be up there [pointing to head] rather than ‘ oh wait
asecond, let me use thistool’” [84].

Subtheme 1.2: Visualizing Comprehensive Patient
I nformation

One of the main reported ways in which the DHTs had
additional value was in improving the visualization of
comprehensive patient information for the HCPs. HCPs felt a
“strong need...to be presented with comprehensive patient
history” in the development of the DHT [57] and found the
DHT to be useful for their clinical practice when this was
provided in various ways, for example, authors reported,
“[HCPq] liked summary datain atrend format that ‘ givesanice,
quick snapshot’ [and thisig] ‘helpful’ for [the HCP] and patient
to discuss issues and change treatment” [80]. Included studies
described that “care providers appreciated the additional
information for [ preparing] their consultations, theinsight gained
from the evolution of important outcomes...over timein relation
to medication use’ [79]. Some HCPs thought that “data
visualization isin general much better with [the] tool” [73] and
that DHT's “graphical display of the results was especially of
added value asit gaveinsight into the efficacy of the treatment”
[89]. HCPs also suggested waysin which the DHT could better
thevisualization of patient information; that is, authors reported
that the HCP “thought that while daily reports of pain or
symptoms would be good for patient’s monitoring, [surgeons]
would like to see summary changes by week or by month to
make decisions’ [80].

Subtheme 1.3: Improving Patient Care and Outcomes

Theincluded studies reported that alarge contributor to HCPS
experience of DHT value was ultimately the impact on patient
care and outcomes. HCP perspectives highlighted the usefulness
of the DHT in improving patient care; for example, “I think
patients get the most annoyed when | suggest something that
we have done before...so | think patients would like the most
that I’'ve remembered (in reference to having access to patient
history through DHT)” [57]. HCPs expressed that the reported
DHT “could be beneficial to many patients’ [50]. Specifically,
the included studies suggested the added value of the DHT for
patient care in implementing “shared decision-making” [73],
“patient reassurance” [84], and “personalized [patient]
care...increasing self-efficacy [for the patient]” [91], “ patient
empowerment” [82], and “better streamlining of care [leading
to] better treatment results for the client” [82]. Much of this
referred to DHTs, which had a connected network of
professional-facing and patient-facing systems. However,
barriersto DHT use were highlighted as hindering patient care
and outcomes by some HCPs, particularly that the DHT could
be at the “expense of patient-clinician interaction” [79] and
“personal contact” [91].
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Theme 2: Integration of DHT Into Clinical Workflow

A major factor in the implementation of DHTs was the ability
of the system to adapt to the HCPs' clinical workflow. HCPs
expressed a desire for the DHTs to easily accommodate their
current clinical environment and for thereto be abalancein the
time, effort, and cost of implementation into clinical practice.

Subtheme 2.1: Adapt to Current Clinical Environment

HCP perspectives emphasi zed the importance of the adaptability
of the DHT into their current clinical environment; that is, they
would not have to significantly alter their responsibilities to
accommodate the use of the DHT in question. Thiswas mostly
reported by the HCPs as a source of challenge, with few
commenting on the utility of the DHT in adapting to their current
clinical environment. HCPs expressed that the issues could arise
in adapting to the physical environment, for example, “a lack
of networked printers limited the usefulness of the
[DHT]...software or hardware changes led to slowing of the
system to the point that it was...disruptive to workflow” [63].
There was aso reference to more logistical concerns; for
example, authors described HCP concerns over “the
implementation of such a mobile application into the clinical
workflow and how it may impact patient care” [50] and that
some HCPs “indicated that it is difficult for them to combine
the [DHT] with other existing applications in their daily
practice” [89], suggesting better integration into the professional
routine (eg, “the main influence to future tool uptake appeared
to be integration into routine workflow” [84]).

Subtheme 2.2: Balancein Time, Effort, and Cost

Inlinewith HCPs' concernsregarding DHT adaptability to their
current clinical environment, HCP perspectives underlined
balanceintime, effort, and cost asafactor in their use of DHTs
in chronic pain care (due to the lack of time in HCP work
schedules). HCPs reported that, for successful integration of
the DHT into the clinical workflow, implementation must neither
significantly increasetheir time and effort nor the financial cost.
DHTs were seen as having a positive influence on the amount
of HCP time and effort in clinical practice, for example, in
“workload reduction, as the [DHT] could also be used by the
practice nurse” [82]. Authors stated that “ GPsindicated that the
patient self-registration route was timesaving for them” [89].
A balance in these factors is essential, as HCPs expressed the
need for time efficiency and “ brevity” of information (ie, “quick
scanning” [63]) while also desiring comprehensive patient
information (as stated in subtheme 1.2). HCPs were skeptical
about “having adeguate time to use the [DHT], given
time-constrained work schedules’ [57] and “saw an extra
investment in time, money and administration” [91]. In terms
of financia cost, HCPs found it “concerning” as costs were
likely to increase with expanding future use [89]. Balance was
also key regarding financial cost, as some HCPs were reported
to perceive that “some [of the DHT] features were worth this
investment” due to its additional value [91].

Theme 3: Ease of DHT Navigation

A frequently mentioned factor in DHT usefulness by the HCPs
was ease of navigation, regarding its user-friendliness and
accessibility. User testing studies in the development of the
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DHT prototype brought attention to HCPS system-specific
suggestions to increase usability (eg, to address “confusing”
navigation [50]) and accessibility (eg, changing data entry
modules for increased accessibility for HCPs with color
blindness [50]). Some HCPs praised the DHT for its ease of
navigation; for example, astudy reported that “overall, [HCPs]
indicated that the [DHT] is easy to use” [89], and some
practitioners thought that the DHT in question was
“user-friendly” [82,91]. Most comments regarding issues in
DHT navigation were reported in studies addressing prototype
development and were subject to improvement in the future;
few after development studiesidentified any barriersin reference
to navigation.

Theme4: Trustin the DHT

HCPs conveyed aneed totrust the DHT in providing good care,
that is, relying on the clinical accuracy of the information
provided as well as the quality of the system. Some HCPs
highlighted some concernsabout the DHT containing “ accurate,
trustworthy, and relevant information” [57]. Practitioners
expressed that “ one of the challengesiswho put theinformation
there?...theinformation hasto be verified” [57]. Accuracy issues
withthe DHT “can generateinsecurity inthe user” [ 73]. Studies
on user testing highlight HCP suggestionsto improvetheclinical
accuracy of information provided by the DHT; for example,
authorsreported that there was* hel pful feedback onthewording
of [graphical user interface] elements, particularly the level of
detail and vocabulary level most appropriate for primary care
providers’ [63]. Some HCPs also experienced concerns about
the quality of the DHT (eg, “underlying el ectronic health record
data quality and...the ability...to consistently display the most
relevant information” [57]), while other HCPs chose to usetheir
system due to its high quality (eg, a study reported “the six
[orofacial physical therapists] who started using [the DHT]
during the COVID-19 pandemic chose this platform due to its
available content and its quality, and the positive experiences
of other colleaguesinthefield” [91]). Regardless of this conflict
between HCP opinions on specific DHTS, it is clear that both
the quality of the intervention content and the DHT system are
important factors in HCPs trusting the DHT and consequently
its implementation.

Discussion

Principal Findings

To our knowledge, this is the first scoping review to
systematically investigate professional-facing DHTSs for the
care of patientswith chronic pain. This scoping review identified
that various professional-facing DHTs to support chronic pain
management exist, with 52 of the included studies reporting 44
of the DHTs aimed at RPM, CDS, assessment and diagnosis,
and HCP education (or a combination).

The first objective was to investigate the components of
professional-facing DHTS, which varied significantly. The most
commonly targeted population and setting of DHT use were
multidisciplinary teams of HCPsfor the care of arthritis (various
types) in primary care. Over half (26/44, 59%) of the reported
DHTs have a connected patient-facing interface, mostly for the
purpose of RPM through patient-reported data collected on
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self-management mobile apps. The second objective was to
investigate the methods of DHT development; many of the
included studies did not specify this. Less than half (20/44,
45%) of the DHTs were reported to have been devel oped with
any form of stakeholder involvement, and fewer (7/44, 16%)
DHTs were reported to have been developed with enough
stakeholder involvement to constitute proper co-design. The
third objective was to analyze the user features of the available
professional-facing DHTSs. The user features support the HCPs
in duties to guide initial consultation with patients, support
chronic pain management for patients (including management
of opioid intervention and risk), facilitate ongoing patient
management following initial consultation (including
management of PROs), and support more routine tasks, that is,
daily tasks that can occur outside of patient-professional
interaction. The fourth objective was to provide an overview of
the outcomes of the studies reporting the available
professional-facing DHTSs, which differed significantly across
the included studies. Notably, less than half (24/52, 46%) of
the included studies reported specific, professional-related
outcomes, and some (14/52, 27%) focused solely on PROs.
Finally, HCP perspectives suggested that the DHTs must fulfill
the requirements mentioned subsequently for successful
implementation in practice. The DHTs must have additional
value to the HCP, must easily integrate into the clinical
workflow of the user, and must be easy to navigate, and HCPs
must be able to trust the DHTSs.

HCPs and Digital Health

The findings of this review are in line with previous literature
that focuses on digital health for professionals in health care.
DHT has many benefits for HCPs, as it reduces clinical
workload while enhancing work efficiency, therefore providing
both financial and operational advantages [98]. Previous
literature has highlighted DHT as a solution to mitigate some
of the issues surrounding chronic pain management, such as
limited resourcesfor care[18,19,23]. Thishasbeen of particular
value in the post—-COVID-19 pandemic world, where health
care services have been strained [98]. Digital health provides
unique opportunities for HCPs, as a large proportion of the
world's population has access to the internet and smart
technology, opening new possibilities for remote monitoring
of patients [99]. Remote monitoring may be one of the main
waysthat DHT can provide benefitsto both the HCP and patient,
as it could improve professiona efficiency [98], which
consequently would have an impact on patient outcomes. The
potential of remote monitoring through DHTsisclearly afocus
for exploration in digital health research on chronic pain. This
issupported by thefindings of thisreview in several ways. First,
many (22/52, 42%) of the reported DHTs were designed
primarily with the aim of RPM. Second, most (26/44, 59%) of
the DHTs had a connected patient-facing interface that could
be used to monitor patient progress. Third, the main outcomes
measured by the DHTs were PROs. Fourth, the analyses of the
DHTs resulted in a category of user features that can aid the
HCP in facilitating ongoing patient management, particularly
through management of PROs. Fifth, the synthesis of HCP
perspectives showed greater visualization of comprehensive
patient information as a factor that would encourage
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professionals’ use of DHTSs, which would be most significant
in the remote monitoring of patients.

Indeed, it is important to take into consideration the needs of
the HCPswhen considering chronic pain care[100]. Professional
acceptance of DHT has been suggested to be influenced by the
amount of time or work required to use the system and the
relevance of system information [101], which aligns with the
results of thisreview. This review highlighted that HCPs place
importance on the ability of the DHTs to easily integrate into
the clinical workflow and the trustworthiness of the DHTS,
which is in concurrence with the reasons for professiona
acceptance asreported by previousliterature[101]. For the most
part, HCP perspectiveswere similar acrosstheincluded studies
with regard to the factors affecting their use of DHTS, despite
the significant heterogeneity in the types of DHTSs they were
considering. Thisgeneral agreement suggests that these factors
should be taken into consideration when designing any DHTS
for HCPs. Such factors that affect professional acceptance of
DHT use in chronic pain care are reflected in the literature
focusing on other areas of digital health care; previousresearch
on other conditions, such as chronic obstructive pulmonary
disease and hypertension, has highlighted facilitators of HCP
use of DHTSs, including ease of integration into the clinical
workflow [102], high usability [102,103], and the additional
value of the solution (for greater access to patient data and to
increase patient engagement and communication) [102,104,105].
However, despite research being conducted on HCP perspectives
ondigital health, professional-facing DHTsmay not be meeting
their full potential of benefits due to alack of HCP acceptance
and design input [106]. This may indeed be the case for the
available DHTs identified by this review, as the level of HCP
input into the design was inconsistent across the literature.

Theideathat there is afurther, unmet potential of DHT that is
directed at HCPs to support chronic pain management is
reinforced by several findings of this review. Although this
review testifies not only to the avail ability but also to the variety
of professional-facing DHTSs, few DHTSs that were identified
would improve the provision of holistic and interdisciplinary
care. In fact, only 1 of the DHT solutions supported a feature
that would allow HCPs to communicate with one another to
coordinate care [76], despite the main target HCP population
for DHT use being multidisciplinary care teams. As mentioned
earlier, digital health is explored as a method to complement
traditional care as it introduces the potential opportunity to
mitigate some of the challenges surrounding chronic pain care,
such as alack of resources [18,19]. The literature on chronic
pain care emphasizestheimportance of holistic care, particularly
as the evidence from research suggests biopsychosocial
mechanisms of chronic pain [22]. The lack of resources is a
major reason why many individual swith chronic pain are unable
to access the speciadized care that would promote
evidence-based, interdisciplinary, and holistic management,
which is seen as the most ideal standard of chronic pain care
[21,23]. DHT may provide a solution to this issue and be one
way to makeinterdisciplinary care more accessiblein thefuture.
Certainly, DHT for professionalsin health care isimportant to
support evidence-based practice for HCPs and subsequently
improve patient outcomes.
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The Importance of Co-Design

It is accepted that the involvement of stakeholders, particularly
HCPs and patients, in the design of DHTs is important for
ensuring usability and successful implementation in health care
practice[107-109]. Despite therecent risein digital innovations
for chronic pain [52] and the abundant availability of
professional-facing DHTs as demonstrated by thisreview, much
of theresearch supporting DHT development till lacks adequate
reporting of appropriate stakeholder involvement. Over half
(24/44, 54%) of the DHTs included in this review were
developed without any form of collaboration with stakeholders.
Furthermore, the quality assessment of the included studies
identified involvement of stakeholders as a criterion of low
quality. All of this suggests that the literature in this research
areais till suboptimal, as it lacks consistency in the reporting
of digital health development. For standardization in the
reporting of digita heath, the CONSORT-EHEALTH
(Consolidated Standards of Reporting Trials of Electronic and
Mobile Health Applications and Online Telehealth) checklist
[110] was created and is occasionally consulted by clinical trials
of DHTSs; a criterion within this checklist is “describe the
history/development process.” It is clearly important to be able
to accessinformation regarding the specific devel opment process
of DHTs. Thisis acriterion that many of the studies included
in this review would fail to meet. This may also be due to the
CONSORT-EHEALTH checklist being aguide for randomized
controlled trialsin DHT research, which most (47/52, 90%) of
the included studies are not. To our knowledge, no guidelines
exist for the standardization in the reporting of studiesto develop
DHTs, which mostly use qualitative methods. This may be a
major reason for inconsi stenciesin the literature on the reporting
of DHT development.

Although necessary due to its complexity, digital health in
general often lacks stakeholder involvement, consequently
limiting its adoption [107]. Again, this may be due to alack of
guidance on how to adequately use co-design in digital health
research [107]. Co-design refers to a method essential in DHT
design, which involves direct and active involvement of
stakeholders (most importantly, the end users) in the whole
design process from the early stages of conception [107-109].
This method is not consistently described or evaluated in the
literature [111], which is reflected by the studies included in
thisreview. For the most part, the studiesthat did describe some
level of stakeholder engagement in the DHT devel opment did
not consistently report methods that met the co-design criteria
of active collaboration across the whole process from design
planning and conception. Although this suggests that these
studies did not practice proper co-design in their DHT
development, it may also be that the studies did not adequately
report the involvement of stakeholders. The challenge of
properly applying co-design methodsin digital health research
is thought to be due to high HCP workload, resulting in alack
of time for sufficient active involvement [108]. However,
increased time and effort for co-design application could lead
to adoptable DHTs, which can eventually improve work
efficiency for professionals [98], which in turn will inevitably
have an impact on both professional and patient outcomes.

JMed Internet Res 2025 | vol. 27 | e66457 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Implications for Future Research

The results of this review show good availability of
professional-facing DHTs. However, the methods of DHT
development are still lacking due to several reasons. First, it is
unclear from the included studies whether any of the DHTs
were developed through methods that adequately meet the
standards of proper co-design; second, there is no evidence to
suggest that any of these studies followed specific frameworks
to guide both the intervention development and the system
development. The use of frameworks would ensure that the
design methods arerigorousto result inaDHT that is evidence
based, with reliable clinical information and high usability. Both
are equally important to consider for DHTs and should adhere
to the principles of co-design through adeguate involvement of
end users. HCP perspectives of this review al so strengthen this
argument, as the ability for the professionalsto trust the DHTs
to provide clinically accurate information and usability were
highlighted as factors that would encourage the use of digital
health for chronic pain care. Focusing on the rigorous
development of the intervention and the background system
through the use of frameworks would result in the fulfillment
of the latter factors. For intervention development, frameworks
exist, such asthe Medical Research Council framework, which
highlightstheimportance of iterative and rigorous devel opment
through an evidence-based approach of research and stakeholder
engagement [112,113]. lterative development has also been
highlighted as particularly useful for improving the usability of
DHTs [114]. Models that focus specifically on user-centered
principlesof DHT development, such asthe Centre for eHealth
Research Roadmap, also exist to guide system development
[115]. These types of system development frameworks are
beneficial to DHT research, as they focus more on usability.
Future research on the development of professional-facing DHT
should use rigorous co-design through active involvement of
stakehol ders from the beginning of the process and may also
benefit from using intervention- and system-focused
frameworks, which encourage co-design principles. This will
help in ensuring evidence-based assistance for professionals,
increased usability, and consequently, more sustainable adoption
of DHTs.

In general, future research should also focusmore on how DHTs
can help HCPs in providing chronic pain care. Thereisaclear
interest in the potential for DHTsto improve chronic pain care
from the professional perspective, as demonstrated by the
rationale supporting the studies included in this review.
However, much of theliterature still focuses more on the patient
perspective; most (28/52, 53%) of the studies included in this
review did not measure professional outcomes, focusing more
on the connected patient-facing DHTs. Future research on
professional-facing DHTs should also ensure to measure
professional outcomes and not just patient outcomes, for
example, HCPs' use of DHTs. Moreover, there are many
literature reviews that focus on patient-facing DHTSs, but few
exist on professional-facing DHTsfor chronic pain management.
This scoping review was the natural first step to conducting
further research on this topic. To our knowledge, there are no
systematic reviews that investigate the effectiveness of
professional-facing DHTs for improving chronic pain care. As
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per the guidancein the JBI Manual for Evidence Synthesis[31],
a scoping review, which focuses on intervention availability,
forms the previous step to a systematic review, which focuses
on intervention efficacy. A systematic review may be necessary
in the future to fully investigate the effectiveness of DHTs for
HCPs in chronic pain health care.

Implications for Future Development of DHT for
Practice

As discussed, the available DHTSs for professionalsin chronic
pain care are heterogeneous but may not necessarily meet the
full potential for aiding HCPs due to a lack of professional
acceptance and design input [106]. In addressing the objectives
of this scoping review to investigate the professional-facing
DHT components, user features, and HCP perspectives, severa
gapswereidentified that could be addressed to improve chronic
pain care practice through digital health.

The lack of focus on providing holistic chronic pain care
suggests that there is a potential gap for a professional-facing
DHT solution that supports interdisciplinary care of chronic
pain, allowing greater coordination of care and communication
between multidisciplinary HCPs. The most commonly targeted
setting for DHT implementation in this review was primary,
which is where most chronic pain conditions are cared for in
the United Kingdom [23,35,116] and around the world [20].
Perhaps the impact of chronic pain is greatest on primary care,
especialy economically, which is a significant burden [116].
There may be an unmet potential in DHTs to support primary
care more comprehensively or improve interdisciplinary care
of chronic pain. However, context is also important to consider
for future devel opers, asthe areas of carein which chronic pain
has the greatest burden may be variable depending on the health
care system of the country.

Despite professional acceptance being essential, some of the
system components of the reported DHTs conflict with the
themes highlighting HCP perspectives. Most (34/52, 65%) of
the included studies reported their DHTSs to be standalone or
did not mention an ability to integrate into larger, existing
systems; however, the thematic synthesis highlighted integration
into the current clinical workflow of the professional asafactor
that would encourage the use of DHTSs. Indeed, some DHTs
may have this ability to integrate even if the included studies
did not report this. Thelack of the ability to integrate, exhibited
by many of theexisting DHTSs, isactually emphasized asafactor
that inhibitswider clinical usein studiesincluded inthisreview
due to inconvenience to the HCP [87]. For optimal application
of professional-facing DHTs in practice, future DHTs may be
best devel oped with the ability to integrate into existing systems
to ensure easier assimilation into the clinical workflow of the
end user professional. Similarly, despite the trustworthiness of
DHTsbeing valued by HCPs, few (6/52, 12%) studies reported
any details regarding security and privacy. This is extremely
important for the adoption of any professional-facing DHT
solutions in practice because such systems will likely contain
sensitive patient datathat require protection. Devel opersof such
systems should consider the factors inferred from the thematic
synthesis of HCP perspectives on the use of DHTs for chronic
pain management, ensuring that the system has additional value,
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integrates into the clinical workflow, is easy to navigate, and
promotes professional trust in providing quality care.

Strengths and Limitations

Thisisthefirst scoping review to investigate professional-facing
DHTs for the care of patients with chronic pain. It is also the
first review to conduct an analysis of the user features that
support HCPsin chronic pain carethrough digital health aswell
asthefirst to thematically synthesize HCP perspectives on the
use of DHTsspecifically designed for professionals. Therefore,
itislikely that thisreview isthe most comprehensive report of
chronic pain—specific DHTsthat support professionalsin health
care. A major strength of this scoping review is the systematic
process used to screen reports for inclusion. A comprehensive
search strategy was cross-checked by an academic librarian,
and results were screened by 2 independent reviewersfor study
inclusion. Furthermore, thisreview followed the scoping review
guidelines set by the JBlI and PRISMA to ensure rigor.
Therefore, it is likely that most of the literature that supports
professional-facing DHTs for the care of patients with chronic
pain was captured by this review.

However, several limitations of this review exist, which may
have resulted in some relevant articles being missed for
inclusion. First, the search was limited to studies written in the
English language; therefore, systemsfrom non—English-speaking
countries may have been missed. Thisis particularly important
to note as alimitation, because there was significant variability
in the countries the available DHTs were developed and
designed for application in the health care systems of; other
studies that report on updates or adaptations of the included
DHTs may be reported in non-English languages. In addition,
the search was limited to academic databases and excluded gray
literature, and DHT solutions may be developed commercially
or without publication of peer-reviewed research. Nonetheless,
the interest of this scoping review was the availability of
interventions that are evidence based and therefore more likely
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to be implemented in real health care settings. This review
showed that many of the studies reporting professional-facing
DHTs focus primarily on the connected patient-facing DHTSs
and their impact on patient outcomes, with little information
regarding the professional interface. Thus, thereisapossibility
that other relevant studies may have been excluded during the
screening process due to a lack of focus on the HCP and
resultant absence of information on the professional-facing
DHTsin the abstract. Finally, some relevant studies may have
been missed due to the nomenclature of chronic pain. Thereis
some variability in the chronic pain literature on how the
condition isdefined, that is, how long pain must be experienced
before “acute pain” turnsto “chronic pain” [117]. This review
used the International Classification of Diseases, 11th Revision
guidelines of pain experienced for >3 months, or if reported by
the authors specifically as* chronic,” to assess eligibility. Some
relevant studies may have been missed inthe search if any other
definition of chronic pain was used or if they did not specifically
report that the DHT was for chronic pain care.

Conclusions

This scoping review isthefirst to investigate the avail ability of
professional-facing DHTs in the care of patients with chronic
pain. Thereisaclear interest in DHTsfor chronic pain care for
use by HCPs, as highlighted by the availability and variability
of such solutions. However, the focus on professionals in this
research areais till limited. Thereisstill some unmet potential
in professional-facing DHTs. The interest in digital health
research, specifically on remote monitoring of patients, shows
an unprecedented opportunity for greater access to and ease of
carefor both the patient and professional, which can be explored
further in future research on DHTs for chronic pain care.
Research reporting on professional-facing DHTs is lacking in
proper co-design development. Future developers of
professional-facing DHTs should consider thiswhen designing
anew intervention.
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PRO: patient-reported outcome

QUADS: Quality Assessment for Diverse Studies

RPM: remote patient monitoring

TiDIER: Template for Intervention Description and Replication
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