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Abstract
Background: The advancement of digital health has widened the scope of technology use across multiple frontiers of health
care services, including personalized therapeutics, mobile health, eHealth record management, and telehealth consultations. The
World Health Organization (WHO) responded to this in 2018 by publishing an inaugural broad classification framework of digital
health interventions (DHIs) used to address contemporary health system needs.
Objective: This study aims to describe the systematic development of dual survey instruments (clinician and patient) to support
data collection, administered in a physiotherapy setting, about perceptions toward DHIs. This is achieved by adapting the WHO
framework classification for DHIs for application in real-world research.
Methods: Using a qualitative item review approach, WHO DHI descriptors were adapted and refined systematically to be used
in a survey form. This approach was designed to align with the processes of delivering and receiving care in clinical practice,
using musculoskeletal physiotherapy as a practical case scenario.
Results: Complementary survey instruments (for health care providers and clients) were developed by adapting descriptor items.
These instruments will be used in a larger study exploring the willingness of physiotherapists and patients to use digital technologies
in the management of musculoskeletal conditions.
Conclusions: This study builds on the WHO-standardized DHI framework. We developed dual novel survey instruments by
adapting and refining the functions of DHIs. These may be deployed to explore the perceived usefulness and application of DHIs
for different clinical care functions. Researchers may wish to use these survey instruments to examine digital health use
systematically in a variety of clinical fields or technology scenarios in a way that is standardized and generalizable.
(JMIR Res Protoc 2021;10(7):e25177) doi: 10.2196/25177
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digital health interventions; surveys and questionnaires; World Health Organization; physiotherapy; physical therapy;
musculoskeletal; mobile phone

https://www.researchprotocols.org/2021/7/e25177

XSL• FO
RenderX

JMIR Res Protoc 2021 | vol. 10 | iss. 7 | e25177 | p. 1
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Introduction
Background
Digital health interventions (DHIs) are increasingly being
considered for integration into standard clinical care; in
community, primary care; and in hospital settings. This has
been accelerated in recent months due to the necessity and
urgency to take up DHIs in light of health care pressures and
physical distancing necessitated by the COVID-19 pandemic
[1-3]. These DHIs may include internet and web-based patient
portals, smartphones and apps, electronic health records,
decision support tools, wearables, social networks, telehealth
consultations, and others [1,4-6]. DHIs appear to offer the
possibility of “...effective, cost-effective, safe, and scalable
interventions to improve health and healthcare” [4]. Face-to-face
or remote models of clinical care may benefit from integrating
many varied DHIs to support data collection and analytics of
patient examination records, remote monitoring of clinical
progress, health status change alerting, delivering
teleconsultation, providing web-based education, aiding clinical
decision support, or enabling professional-to-professional
communication (among others).

DHIs and Physiotherapy
In the case of physiotherapy (physical therapy) care, routine
management of patients presenting with musculoskeletal (MSK)
conditions (muscles, ligaments, tendons, joints, nerves, or bones)
follows a complex iterative feedback loop of assessment and
treatment strategies that generate and test clinical hypotheses
and support diagnosis and treatment planning [7,8]. In practice,
a physiotherapist collects and analyzes several variables
subjectively (qualitative) and objectively (quantitative) about
a patient’s presentation to formulate decision-making about
treatment strategies and planning [9,10]. In real-world practice,
it can be a challenge for physiotherapists and patients to capture
and synthesize subjective (qualitative) and objective
(quantitative) data consistently and reliably. In this regard, DHIs
offer potential in physiotherapy and have garnered increased
attention [11]. They offer physiotherapists and patients
tremendous potential to streamline and automate data collection,
remotely monitor health status, alert and prompt, signal care
progress or outcomes, and deliver consultations [4,12,13].
Digitally supported care has great potential to positively impact
patient management, health behaviors, and treatment
satisfaction, which contribute to better health outcomes and
improve health system performance [14]. DHIs that are scalable
can also overcome barriers to access or cost and may be
individualized to meet patient and clinician needs and
expectations [4,6]. Nonetheless, evidence about DHI acceptance,
uptake, and efficacy remains limited [15], partly because DHIs
are complex and multifaceted and because of the lack of a
standardized DHI classification system that is easily grasped
by both patients and health care providers (HCPs) [4].
Furthermore, although research investigating the acceptance of
DHIs exists, assessment of engagement with digital health
requires more diverse and comprehensive measures of evaluation
than those that currently exist [4,6,15].
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Digital Health Classifications
In 2018, the World Health Organization (WHO) released the
Classification of Digital Health Interventions v1.0 [5]. This
framework provides a way to describe and classify how digital
health technologies are being leveraged by stakeholders across
health systems. Inherently, the framework offers a mechanism
for stakeholders (such as researchers, HCPs, clients [patients],
vendors, and policy makers) to describe the numerous functions
of digital health. The WHO’s DHIs framework spans a repertoire
of mobile health, eHealth, and emerging technological
capabilities, which may be used to address health system
challenges. Each intervention is paired with associated
synonyms and illustrative examples of digital health use. The
DHIs are also grouped and mapped to functions relevant to each
of the 4 targeted primary user groups (clients, HCPs, health
system or resource managers, and data service users) [5]. This
framework, which describes DHIs in a common uniform
language, is a major advance toward supporting the
standardized, accurate, and reliable reporting of DHIs in
scientific research, in clinical record-keeping and
communications, and in service improvement projects [5,16].
There are, however, potential barriers to the broader application
of the DHI framework. These include its predominant focus on
public health, as attested to by the WHO [5]. It may not
adequately take into account health care delivered in private
sector settings. The language used to describe various functions
of digital health is arguably technical, and the terminology
appears framed more for the health informatics community
rather than a clinical community that may possess less advanced
digital health competency. Tensions around language and
vocabulary used in health informatics continue to be discussed
and have been the focus of debate in the scholarly community
for some time [17,18]. Thus, the framework in its current form
may be most accessible to those with specific backgrounds in
digital health and informatics, limiting its potential broader
application among HCPs and clients directly involved in clinical
care. For example, the language used to describe digital health
use by HCPs around structured versus unstructured records may
not be easily understood. The following examples come from
the WHO classifications of DHIs for HCPs:
2.2.2 Manage a client’s structured clinical records
2.2.3 Manage a client’s unstructured clinical records
Using a less formal, discipline-specific language might help
individuals to understand or quantify the unique meaning of
discrete functions of digital health. Furthermore, augmenting
this work with a view toward supporting data collection to gather
individual perceptions about DHIs may allow increased
real-world adoption of the WHO framework in clinical research.
In addition, this provides a way to not only view DHIs through
the lens of a taxonomy but also to quantify engagement with
digital health.
Hence, the objectives of this paper are to develop dual (clinician
and patient) survey instruments that support data collection
about perceptions toward willingness to engage with DHIs,
administered in a physiotherapy setting as a case study. This
was achieved by adapting the WHO’s framework classification
for DHIs. This work may support the increased real-world
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adoption of the WHO framework in further clinical research
settings.

by the Human Research Ethics Committee of the University of
Melbourne (study ID 2056217.1).

Methods

Rationale

Clinical Case Study in Physiotherapy: Developing New
Survey Instruments
Our case study setting applies the translated DHI functions to
a pair of surveys developed for use within the context of
physiotherapy (physical therapy) and MSK health conditions.
MSK conditions are health problems related to muscles,
ligaments, tendons, joints, nerves, or bones. This realm was
identified as a suitable case study because it is the professional
background of 3 of the chief investigators (MM, RSH, and BJL);
their reputations and networks increased the likelihood of being
able to recruit participants in phase 4. The survey instruments
were designed to measure willingness of clients and
physiotherapists to engage with DHIs in real-world scenarios.

Qualitative Item Review of WHO Framework Items
to Inform Survey Instruments in a Physiotherapy
Setting
Overview
The Results section provides a rationale for the use of qualitative
item review (QIR) [19] to adapt the WHO DHI items for
inclusion in a pair of surveys. The authors followed widely
accepted systematic steps in developing the survey tools, as
detailed in previous well-regarded and highly cited papers
[20,21]. Furthermore, we highlight select target end user
feedback to support the refinement of the final items to be
included in the survey instruments. Ethical approval was granted

The method used to adapt and refine descriptor items in the
WHO classification of DHIs framework leverages QIR. We
used an MSK physiotherapy case study example to outline the
process. This is based on previous work by the authors published
in this journal [22], the authors’ clinical profiles, and their
informatics research backgrounds. QIR has previously been
used by the National Institutes of Health in their
Patient-Reported Outcome Measurement Information System
to develop several patient-reported outcome measure item banks
to create standardized patient-reported outcome measure surveys
for research across various health areas [19]. The QIR method
is appropriate as it allows for the identification and scrutiny of
items, which are further optimized by expert review and through
the elicitation of target end user feedback [22].

Procedures
The QIR method was applied to the original set of WHO DHI
Clients 1.0 and Health care Providers 2.0 items. An iterative
approach over five phases was conducted, led by 2 of the
primary study authors (Figure 1). This was reviewed by the rest
of the research team to verify the accuracy and alignment against
the original WHO framework, until consensus was reached on
the final item for inclusion in our survey. The phases were as
follows: (1) examine the connotations of the original top-level
DHI function and consider the semantics of each item’s wording,
(2) contextualize items to the clinical setting, (3) adapt item
wording into a survey instrument format, (4) elicit target end
user feedback, and (5) final refinement of survey item.

Figure 1. A systematic approach to qualitative item review and adaptation of items in the World Health Organization Classification of Digital Health
Interventions v1.0.

A tracking system was developed to record any adaptations
made to items using a Microsoft Excel spreadsheet defined by
a data coding version (iteration) number. All coauthors have
professional backgrounds in either the allied health clinical
sciences and clinical informatics (eg, physiotherapy, speech
pathology, health science, and health informatics). Furthermore,
all coauthors have extensive prior research experience in the
development of survey instruments for HCPs and clients.

lay terms in an attempt to describe the various functions of DHIs
to support care (ie, HCPs delivering care vs clients or patients
managing conditions). There were 10 HCP functions, with 32
items to examine, and 7 client functions, with 16 items to
examine. The rest of the research team discussed the
appropriateness and interpretation of the revised DHI functions
for fit until an intercoder agreement for each descriptor was
established.

Phases 1 and 2

Phase 3

During the first two phases, the content and semantics of each
existing WHO DHI descriptor were assessed, contextualized,
and adapted where deemed appropriate by 3 authors separately
and then together (including the primary author), to reflect the
specific nature of patient care in the clinical context (eg, MSK
physiotherapy). Original descriptor domains were rephrased in

During phase 3, 2 authors (including the primary author)
transformed items into survey instrument question stems that
framed items to assess willingness to use the DHIs for various
purposes, as categorized in the WHO framework. The result is
the direct product of adapting the WHO framework items into
a question form, not from some preexisting questionnaire.
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Phases 4 and 5
In phase 4, a convenience sample of target end users (9
physiotherapists [HCPs]) working in MSK clinical practice and
11 physiotherapy service users (clients) were invited to review
the adapted survey items and provide feedback on their clarity,
comprehension, and validity for final inclusion in the survey
instruments. Participants’ demographic characteristics are
provided in Multimedia Appendix 1. These participants were
invited to provide written free-text comments about their ability
to interpret the survey items and language used. Three authors
(including the primary author) collated, analyzed, and discussed
the feedback. This process allowed for a consensus about any
items requiring further revision. Items were then further revised
in a final iteration during phase 5, which were revisited with
the target users to confirm the fit for survey instrument
readiness.
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Results
QIR of WHO Framework Items to Inform Survey
Instruments in a Physiotherapy Setting
Phases 1 and 2
Tables 1 and 2 show the original and adapted versions of the
WHO framework items for surveying clients and HCPs,
respectively. The full refinement process and all item revisions
are presented in Multimedia Appendices 2 and 3. All the 16
items of the WHO Clients section of the framework were
adapted from their original wording. On average, each item was
revised 3.3 times before inclusion in the survey.
Of the 32 items in the WHO Health care Providers section of
the framework, only 1 item (2.10 Laboratory and Diagnostic
Imaging category—Capture diagnostic results from digital
devices) was not adapted from its original. On average, the
remaining items were revised 3.2 times.
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Table 1. Final adaptation of the World Health Organization classification items-clients.
Original
Digital health intervention
category

a

Adapted
Item

Digital health intervention
category

Item after QIRa

1.1 Targeted client commu- Transmit health event alerts to specific
nications
population groups

1.1 Targeted communications Send me urgent health alerts that people
living with my condition need to know (eg,
medication product recalls, etc)

N/Ab

Transmit targeted health information to
clients on health status or demographics

N/A

Send me health information of interest to
people living with condition (eg, about new
treatments, research, etc)

N/A

Transmit targeted alerts and reminders to N/A
clients

Send personalized alerts and reminders relevant specifically to me (eg, about services
I’ve booked or have coming up)

N/A

Transmit diagnostic results, or availability N/A
of results to clients

Sends me health test results, or tells me results are available

1.2 Untargeted client communication

Transmit untargeted health information to 1.2 General communications
an undefined population

Send me general news or information about
good health or healthy living

N/A

Transmit untargeted health event alerts to N/A
undefined group

Send me general health alerts (eg, about
environmental factors impacting my ability
to exercise-weather, air quality, etc)

1.3 Client to client commu- Peer group for clients
nication

1.3 Person to person commu- Communicate online with other peer groups
nications
of people living with my condition

1.4 Personal health tracking Access by client to own medical records

N/A

Access my own medical records

N/A

Self-monitoring of health or diagnostic
data by clients

N/A

Self-monitor my condition or diagnosis-related information

N/A

Active data capture/documentation by
clients

N/A

Actively collect information about my condition or injury status and record it

1.5 Citizen-based reporting

Reporting of health system feedback by
clients

N/A

Allow me to collect and provide feedback
about the health system

N/A

Reporting of public health events by
clients

N/A

Allow me to report urgent public health
events/issues that people living with my
condition need to know

1.6 On-demand information Client look-up of health information
services to clients

1.6 Information when I need
it

To look up health information

1.7 Client financial transac- Transmit or manage out of pocket paytions
ments by clients

1.7 Financial transactions

Send or manage any “out of pocket” payments I may need to pay

N/A

Transmit or manage vouchers to clients
for health services

N/A

Send or manage vouchers/coupons I might
have for health services (eg, travel vouchers)

N/A

Transmit or manage incentives to clients
for health services

N/A

Send or manage rewards or incentives I
have to use health services

QIR: qualitative item review.

b

N/A: not applicable.
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Table 2. Revision of the World Health Organization classification items-health care providers.
Original

Adapted

Digital health intervention
category

Item

Digital health intervention
category

Item after QIRa

2.1 Client Identification &
Registration

Verify client unique identity

2.1 Patient identification &
registration

Verify a patient’s personal details (eg, new
patient registration)

N/Ab

Enrol client for a health service or care
planning activity

N/A

Make a clinical appointment

2.2 Client Health Records

Longitudinal tracking of client’s health
status & services

2.2 Patient Health Records

Track a patient’s condition and/or clinical
service use over time

N/A

Manage the client’s unstructured clinical
records

N/A

Enter a patient’s free-text clinical progress
notes

N/A

Manage the client’s structured clinical
record

N/A

Record or code a patient’s condition using
standardized coding, checkboxes, and
dropdown menus

N/A

Routine health indicator data collection & N/A
management

Record and/or flag indicators of change in
a patient’s condition

2.3 Healthcare Provider De- Provide prompts and alerts according to a 2.3 Clinician Decision-Supcision Support
specific protocol
port

Prompt my thinking using software that
supports clinical decision-making

N/A

Provide a checklist according to a specific N/A
protocol

Provide me a digital checklist of clinical
procedures to follow

N/A

Screen clients by risk or, other health sta- N/A
tus

Screen my patients

2.4 Telemedicine

Consultations between remote client and
healthcare provider

Conduct remote consultations

N/A

Remote monitoring of client health, or di- N/A
agnostic data by healthcare provider

Remotely monitor or track a patient’s condition

N/A

Transmission of health-related data to
healthcare provider

N/A

Send me data about my patient’s condition

N/A

Consultations for case-management between healthcare providers

N/A

Conduct case consultations with other clinicians

2.5 Healthcare Provider
Communication

Communication from healthcare providers 2.5 Clinician communications Communicate with a manager or supervisor
to supervisor

N/A

Communication and performance feedback to healthcare providers

N/A

Provide me with feedback about my clinical
performance

N/A

Transmit routine news and workflow noti- N/A
fications to healthcare provider

Send me routine updates and workflow notifications

N/A

Transmit non-routine health event alerts
to healthcare providers

N/A

Send non-routine or unexpected health event
alerts about a patient

N/A

Peer-group for healthcare providers

N/A

Utilise online peer communication groups
for clinicians

2.6 Referral Coordination

Coordinate emergency response and
transport

N/A

Coordinate emergency responses and/or
transport for a patient

N/A

Manage referrals between points of service N/A
with health sector

Manage health services referrals or reports
(eg, to other clinicians)

N/A

Manage referrals between health and other N/A
sectors

Manage referrals or reports to external
bodies eg, government services

2.7 Health Worker Activity
Planning & Scheduling

Identify clients in need of services

2.7 Clinician workflow coor- Identify patients in need of a health service
dination

N/A

Schedule healthcare provider’s activities

N/A

Schedule my clinical activities

2.8 Healthcare Provider
Training

Provide training content to healthcare
providers

2.8 Clinician training

Provide me with training or educational
content

N/A

Assess capacity of healthcare providers

N/A

Assess my clinical capacity, or performance
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Original

a
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Adapted

Digital health intervention
category

Item

Digital health intervention
category

Item after QIRa

2.9 Prescription & Medication Management

Transmit or track prescription orders

N/A

Track prescription orders

N/A

Track clients’ medication consumption

N/A

Track patient’s medication consumption

2.10 Laboratory & Diagnos- Report adverse drug events
tic Imaging Management

2.10 Pathology & Imaging
Management

Report adverse medication events

N/A

Transmit diagnostic result to healthcare
providers

N/A

Send me diagnostic imaging results (eg,
scans)

N/A

Transmit and track diagnostic orders

N/A

Track diagnostic imaging orders

N/A

Capture diagnostic results from digital
devices

N/A

Capture diagnostic results from digital devices

N/A

Track biological specimens

N/A

Track pathology eg, blood tests

QIR: qualitative item review.

b

N/A: not applicable.

Phase 3
As previously outlined, 2 authors transformed individual items
based on their suitability to interpret them in a survey to assess
the willingness to use DHIs. Survey questions were framed
from the question stem, “How willing are you to use digital
technology to...” Response options were provided using a
5-point Likert scale ranging from not at all willing to very much
willing.

Phases 4 and 5
Target end user feedback revealed that 14 items—that is, 25%
(8/32) of health care provider items and 38% (6/16) of client
items—were flagged by participants as most difficult to
interpret. Participants noted challenges in interpreting the
meaning of the item in question and issues with the chosen
language. In the client items, these were mostly related to
domain 1.1: Targeted communications and domain 1.2: General
communications (Table 1). In the HCP items, there were no
particular domains (other than domain 2.2: Client health records
and domain 2.3: Health care provider decision support) where
difficulties were more commonly reported (Table 2). On the
basis of the summative feedback, clients preferred more
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person-centric language to be used (eg, changing 1.4: Access
by client to own medical records to Access MY own medical
records), whereas HCPs preferred language to be more clinically
focused. These end users preferred health care providers to be
referred to as clinicians and clients to be described as patients.
Furthermore, based on feedback, examples were added to select
items (Tables 1 and 2) to provide greater context and to assist
with interpretation.
Samples of both the refined client and HCP instruments are
shown in Figures 2 and 3, respectively. The dual survey
instruments were named (1) Digital Health Intervention
Willingness-Client (DHIW-C; Figure 2) and (2) Digital Health
Intervention Willingness-Health care Provider (DHIW-HCP;
Figure 3) in the spirit of the original WHO classifications. Both
instruments are available in their entirety in Multimedia
Appendices 4 and 5. Furthermore, both instruments (Figures 2
and 3) contain person-centered language, such as “How willing
are ‘you’...” and “...send ‘me’ urgent...” In both instances, this
language refers to the respondent and is deliberately framed in
this way to avoid diverging too far from the original WHO
framework items. This phraseology was not identified as
problematic during piloting, with participants readily identifying
“you” and “me” as the same person.
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Figure 2. Excerpt from the Digital Health Intervention Willingness-Client survey.

Figure 3. Excerpt from the Digital Health Intervention Willingness-Health care Provider survey.

Discussion
Principal Findings
This study describes an iterative, phased process undertaken to
build on work that classifies DHIs, by adapting items from the
WHO classification of DHIs v1.0 for use in dual survey
instruments [5]. To our knowledge, this has not been done
previously. Findings from this study highlight the complexities
of knowledge representation within digital health taxonomies
and in the digital health environment. Riaño et al [23] suggested
that knowledge representation in health is a complex area,
particularly as the domain evolves in the face of advances in
https://www.researchprotocols.org/2021/7/e25177
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technology, such as artificial intelligence. The WHO’s DHI
framework is a significant contribution to digital health and
informatics research and practice reporting, via its
conceptualization of the various functions of DHIs for reporting
purposes [5]. We have outlined our approach to build on this
and adapt DHI classification items into survey instruments that
enable collection of data about willingness to use various
functions of digital health. Our aim was to make the various
functions of DHIs more clinically applicable in real-world
settings for individuals with less advanced knowledge of the
digital health ecosystem. This includes both HCPs and
consumers as well as clinical researchers wanting to build
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insights into the use of DHIs from a more evidenced-based
perspective.

Scalable Assessment of Digital Health
Research in the realm of digital health uptake and acceptance
suggests that stakeholders in digital health (ie, HCPs, clients,
and researchers) recognize the importance of digital health but
require more consistent and reliable methods of reporting and
evaluating engagement with digital health initiatives [6,15,16].
Various digital health survey instruments exist to examine users’
perceptions of digital health. However, many tend to focus more
explicitly on quality and the disparate functions of DHIs. For
example, the DISCERN instrument assesses the quality of
web-based health information, and the health on the net code
is a checklist used to signal quality-controlled health website
content (such as web-based patient education materials) [24,25].
Comparably, the Mobile App Rating Scale is specific to
surveying and rating mobile apps [26]. In a similar vein, our
newly developed surveys (DHIW-C and DHIW-HCP) fill a
unique gap that allows examination of user engagement with
the various functions of digital health, rather than focusing on
a single specific category of technology or technological tools.

Clinical Implications
This study has several clinical implications. First, the
corresponding survey instruments may help bridge the current
evidence gaps in the reporting of DHIs. Murray et al [4], in their
seminal piece on DHI evaluation, stated that DHIs have
tremendous potential in terms of scalability for improving health.
However, the authors contended that DHIs are complicated to
examine and that a stronger, more reliable evidence base is
needed to report such interventions [4]. A recent systematic
review assessing the efficacy of DHIs to improve health
outcomes in the workplace found a modest net effect of DHIs.
However, the authors noted the continued highly heterogeneous
nature of digital health research as well as difficulties in
examining digital health use because of the lack of standardized
measures for reporting on key active components of DHIs [27].
The authors concluded that focusing on engagement with DHIs
and using standardized measures for describing DHIs will
benefit future research and possibly provide greater opportunities
for meta-analyses of DHI outcomes [27]. This is further
supported by Zanaboni et al [28], who advise that to build a
reliable evidence base about digital health use and health
outcomes, greater focus needs to be placed on clinical research
in the form of high-quality randomized controlled trials.
Blandford et al [29] propose that the evaluation of DHIs in
research requires flexibility and adaptation of traditional health
research methods. For instance, randomized controlled trials
investigating DHIs should look to move away from the current
approach of assessing the technology features (which may be

Merolli et al
outdated by the time the research is complete) and instead focus
on the digital health principles latent in the intervention [29].
Our novel measures support this notion, by providing a way to
measure perception toward the functions of DHIs that lie at the
heart of any digital intervention. Furthermore, as seen in the
structure of the DHIW-C and DHIW-HCP instruments (Figures
2 and 3), the measures are readily transferrable to a variety of
clinical health contexts or specialty areas and conditions, which
also allows for comparing and contrasting DHIs.

Limitations
This study had some limitations. First, the process undertaken
using a single discipline case study pertains to a narrow subset
of clinical informatics research, limiting its generalizability (ie,
a study of DHIs in an MSK physiotherapy context). Other health
care professionals and clients with different health problems
may have had alternative views on the wording of the items in
our surveys. Second, we piloted survey items in phase 4, once
items had been adapted, refined, and placed in a question format.
It is possible that if target users reviewed items during the earlier
phases, opinions may have differed. Involving the target users
in phase 4 may be a limitation, rather than involvement in phase
1. However, we felt it prudent to first examine the items and
place them in a format that would be meaningful to end users.
As their primary input was to comprehend the questions in the
surveys, we felt this was the most methodologically sound time
to involve them. Furthermore, this study did not aim to assess
the psychometric properties of the developed survey instruments.
Future research is warranted to assess the instruments’
psychometric properties. Finally, our instruments are presently
available only in English, potentially limiting wider global use.
However, pending future adaptation and psychometric testing,
future research to translate the DHIW-C and DHIW-HCP may
be a useful undertaking.

Conclusions
This study has detailed the systematic development of dual
(patient and clinician) survey instruments (DHIW-C and
DHIW-HCP) to support data collection about perceptions toward
DHIs administered in a physiotherapy setting. This was achieved
by adapting the WHO framework classification for DHIs for
application in real-world research. It also highlights the
applicability of the WHO’s standardized DHI framework in
digital health research. With further research, using our surveys
as the foundation, future surveys may be developed across a
range of health care and technology contexts to examine user
perceptions toward willingness to engage with DHIs. As DHIs
continue to evolve and their omnipresence grows in research
and practice, standardized surveys may be helpful by allowing
users to capture information about a broad spectrum of DHI
functions that are increasingly prevalent in clinical practice.
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