VA Virtual Care Consortium of Research (VC CORE)
State of the Art (SOTA) Conference

Virtual Care CORE

A D @ vm [

——0—0—=

Pre-Conference Readings: Engagement Workgroup



Table of Contents

Evidence and Findings Brief

Overview

3
Key Questions and Frameworks 4
Background/Context 5
Section 1: Utilization of VC Modalities in VA 6
Section 2: Factors that Influence VC Engagement in VA 8
Section 3: Examples of Operational Initiatives to Increase VC
Adoption and Engagement in VA 11
Section 4. Examples of Implementation Strategies to Increase
VC Adoption and Engagement in VA Research and QI Projects 12
Section 5: Evidence from Systematic Reviews on Engagement
with VC Outside VA 14
References 21
Article 1: Adoption of Mobile Apps for Depression and Anxiety:
Cross-Sectional Survey Study on Patient Interest and Barriers to 23
Engagement
Article 2: Barriers and Facilitators to the Use of e-Health by Older
Adults: A Scoping Review 35
Article 3: Implementation Strategies to Enhance the Implementation
of eHealth Programs for Patients with Chronic llinesses: Realist 47

Systematic Review



Evidence and Findings on Engagement with Virtual Care

Thank you for participating in the VA Virtual Care (VC) SOTA. Your pre-conference
assignment is to review this evidence brief and assigned readings focused on engagement
with VC technologies. As you read the brief, we ask that you record your thoughts on the
Key Questions below to help facilitate and enrich our in-person discussions. We also
encourage you to compose additional discussion questions for the SOTA Conference.

During the SOTA, your workgroup facilitator(s) will lead the group through discussions
toward the goal of reaching consensus on what is known (current evidence base) and what
needs to be known (knowledge gaps) in key domains, thus allowing us to make and
prioritize recommendations for future research related to VC. Following our discussions,
workgroup leads will create a PowerPoint summarizing the discussion, agreed upon
priorities, and recommendations, which will be presented to all SOTA participants on day
two of the conference.

Overview of VA VC SOTA

The VA VC SOTA will focus on three areas, access, engagement, and outcomes. Figure 1
presents a conceptual framework for the SOTA, and illustrates the relationship between these
three areas.

The overarching goal of the SOTA is to inform policy and clinical operations and generate a
research agenda focused on opportunities to:

1. Address VC access disparities

2. Enhance Veteran engagement with VC

3. Define and improve outcomes influenced by VC

Figure 1. Conceptual Framework for VA VC SOTA
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Key Questions and Frameworks for the Engagement Workgroup

The VC SOTA Engagement Workgroup will focus on the following key questions:

1. Based on the existing evidence about factors that influence engagement with VC among
Veterans, what additional research is needed to understand such factors?
a) How should VA prioritize research related to these factors to maximize
impact?

2. Based on the existing evidence, what strategies at the Veteran, clinical team, and/or system-
levels show the most promise in supporting Veteran engagement with VC?
a) How should VA prioritize research related to these strategies to maximize
impact (e.g. research that will inform strategy design, testing, and policy)?

3. What additional research beyond factors and strategies is heeded to enhance Veteran
engagement with VC?

As shown below, our SOTA engagement discussions will consider factors at the patient, care team, and
broader system and environmental levels that can impact Veteran engagement with VC technologies,
cross-cutting factors that are associated with VC technologies themselves, and examples of promising
strategies that could support Veteran engagement with VC.
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. Care Team Member Factors
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Engagement Strategies
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To inform our discussions, the Engagement Planning Workgroup conducted a rapid review of the published
literature focused on factors that influence Veteran engagement with VC technologies, relevant
frameworks, strategies that could promote engagement, and related interventions. Given its related focus,
we also reviewed select literature from the field of implementation science regarding the adoption and use
of VC technologies. We prioritized studies conducted within the VA health care system, but also examined
evidence from outside VA that can inform the care of Veterans. The articles and ideas included in this
document are not meant to be exhaustive, but rather, aim to provide a shared foundation for discussion.
Below, we summarize some key themes and findings from this literature search.

Background/Context

What do we mean by “engagement” with VC technologies?

Although there is evidence for the effectiveness of using specific VC technologies in specific care contexts
(e.g., using specific digital and mobile health (mHealth) apps for mental health conditions), it is often the
case that individuals use these technologies less than intended, or have waning use over time. In
implementation science terms, we might say that in such cases, the VC technology didn’t “stick” or that use
was not sustained.

Variations in uptake and sustained use of VC technologies can have direct implications for realizing their
intended benefits for the individual, their relationships with clinical team members, and the broader
healthcare system. From such a perspective, “engagement” resides somewhere between digital access,
our first SOTA working group, and outcomes, our third SOTA working group. Said differently, without digital
access, one cannot engage with a VC technology; however, without adequate engagement, one cannot
realize desired outcomes from the technology. As noted above, the charge to this group is to think about
research related to user engagement with VC technologies.

To ensure we are starting from the same foundation, our group first needs a shared understanding of the
term “engagement” for our work together. In the existing literature, user engagement with specific VC
technologies has been described in different ways. For example:

e User engagement refers to a user’s uptake and sustained interactions with a digital intervention, which
includes interest in adopting an intervention...initial uptake ...and continued use of an intervention?
(Borghouts et al, 2021)

e The term ‘engagement’ refers to a user's involvement and interaction with a [digital] intervention 3
(Arnold et al., 2021; Baltierra et al., 2016)

For our purposes in this workgroup, we will characterize “user engagement” as a Veteran’s uptake and
sustained used of specific VC technologies. Because another SOTA workgroup is focusing on access, this
workgroup will concentrate more on a Veteran’s decision to use and continue to use (rather than ability to
use) VC technologies.

Further, it is also important that we recognize that what constitutes engagement varies across different VC
technologies. While a self-help app may be intended for active use over a minimum six-month period, other
apps intended to be used in conjunction with a clinical encounter may only be used in tandem with a
treatment. An automated texting protocol may deliver a mix of motivational messages requiring only
passive reading and occasional responses to assessment questions, while remote patient monitoring
requires daily answers to questions and submission of daily vital signs for chronic disease monitoring. In
these ways, engagement is a dynamic term and ties to specific technologies and use cases.



Section 1. Utilization of VC Modalities in VA

The purpose of this section is to broadly describe utilization of VA VC technologies across platforms. While
these data show rapid growth in VC use for some technologies, engagement with VC still varies across
technologies and subsets of the Veteran population.

1. Shifts toward Synchronous Telehealth Use within the VA
In a national assessment of VC expansion in VA during the COVID-19 pandemic, Ferguson et al.
showed large shifts in video-based, telephone, and in-person weekly encounters?* (see Figure 1).
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a. InFY21, approximately 1.9M unique Veterans completed over 9.5M VVC encounters. For
comparison, VA has a population of approximately 6.5M patients.®

b. In January 2022, nearly 474k patients completed a total of 829k VVC encounters.®

c. Connolly et al., 2021 found a stark difference in video visit use based on discipline, with
psychologists having considerably higher video experience compared to psychiatrists, other
medical providers (e.g., MDs and NPs), and other clinicians (e.g., social workers).®

2. MyHealtheVet (MHV) Utilization Year over Year (YoY) and Cumulatively’
a. InJanuary 2022, 1.51M unique MHYV registrants (includes Veterans, healthcare teams,
caregivers, and other beneficiaries) logged into MHV. Of these:

e 671k Veterans and beneficiaries requested 2.71M prescription refills (+30% YoY and
the most ever in one month).

o 577k viewed appointments (+6% YoY) and received 3.5M email reminders.

e 486k exchanged 2.8M secure messages with healthcare teams (+2% YoY).

e 220k downloaded 600k files in Blue Button (the function of MHV that allows users to
view and download information from their VA health record).



b. Cumulatively, MHV is the most used VC platform:

e 6.1M accounts created since November 2004; 3.6M authenticated Veterans
e 206M prescription refills requested since August 2005
¢ 150M secure messages initiated since June 2008

3. VA Web and Mobile App Utilization
a. VA Connected Apps (as of April 2022) — These apps connect to VA’s network, so additional

data security (e.g., secure login) is required to ensure protection meets federal standards.
Data from connected apps can be seen by VA clinical team members. Utilization metrics for
VA ‘Connected’ apps are also available on Power Bl dashboards.

App (Web, iOS, & Android) Cumulative Unique Users
VA Video Connect 2,271,589
Virtual Care Manager 139,379
Annie 46,417
VA Sync My Health Data 22,605
Mental Health Checkup 16,875
Patient Viewer 5,170
VA Pain Coach 3,333
Image Viewing Solution 2,493
My VA Images 1,467
VA Health Chat 838

b. VA Self-Contained Apps (more than 5 million total downloads) — These apps can be

downloaded by anyone from Apple’s App Store (i0OS) or Google Play (Android), do not
require any sign-in process and do not connect to the VA network. VA health care staff

cannot see data in self-contained apps unless transmitted specifically by Veterans.

App (iOS & Android) Downloads

Mindfulness Coach 1,001,087
CBT-i Coach 840,113
PTSD Coach 630,257
PFA Mobile 425,454
ACT Coach 302,936
PE Coach 288,115
AIMS 281,744
CPT Coach 267,401
COVID Coach 225,837
PTSD Family Coach 212,718
VetChange 189,990
Stay Quit Coach 189,614
STAIR Coach 175,409
Insomnia Coach 96,395
Couples Coach 70,503
Beyond MST 34,417

4. Home Telehealth/Remote Patient Monitoring (RPM)® — programs that apply care and case
management principles to coordinate care using health informatics, disease management and
technologies such as in-home and mobile monitoring, messaging and/or video technologies.

a.

In FY21, approximately 150k Veterans used some form of RPM
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Section 2. Factors that Influence Implementation of and Engagement with VC in VA

The purpose of this section is to summarize prominent factors impacting Veteran engagement with VC that
have been documented in previous VA studies. Note that while the overall focus of the engagement
workgroup is Veteran engagement with VC, we have also included some evidence regarding factors that
influence VC use among VA clinical teams. Many VC modalities support some interaction between
Veterans and their VA clinical teams, and clinician endorsement has been shown to be an influential factor
in adoption of VC among Veterans and across VC platforms.®1! For these reasons, we anticipate that
clinical team member engagement with VC will be a critical aspect of our group discussions. Of note, the
engagement barriers listed in section 2 below report system-level barriers (IT, staffing) and provider-level
barriers, and then focuses on more Veteran-level barriers.

1. Research on Veteran and Provider Attitudes Toward the Use of Mobile Health Technology

a. In a study with interviews of 77 older Veterans, Gould and colleagues (2019)*? found that:

i. 65% of Veterans were found to prefer some form of technology (as opposed to
printed materials), such as an app, website, or DVD, for self-management support

ii. 29% indicated that an app was the first preference for delivery modality, and 35%
preferred printed materials for self-management

b. In a study of VA provider perceptions of mobile health, Miller et al (2019) found?3:

i. 91% of providers know how to find mobile apps and download them to a smartphone
ii. 82% agreed “using apps helps to address my patients’ needs”
iii. 81% “know other providers who have found value in using mobile apps”
iv. 80% have “recommended using mobile apps to colleagues”
v. 87% agreed “using apps makes it easier to provide educational materials”

c. Customer feedback on VA ‘Connected’ apps are regularly pulled from many sources by
VA'’s Office of Connected Care (OCC), consolidated, then provided to the product teams for
prioritization of updates

d. Customer feedback for VA ‘self-contained’ apps are collected and consolidated by the team
that develops those apps (mobilementalhealth@va.gov)

2. Engagement Barriers at the System, Provider, and Patient Level
a. IT Barriers
i. Usability/User interface issues
1. Number of steps required for connection, authentication, and/or enroliment
with a VC modality, including but not limited to virtual visits, automated
texting, and the online patient portal41516
2. Inflexibility for using different types of VC modalities, including video-capable
platforms (VVC)*
3. Frequent logoffs, time required to log onto alternative systems (e.g., secure
messaging through VA'’s online portal)*’
4. Taken together, all of these points underscore that the usability of specific VC
technologies can be a significant barrier
ii. Functionality
1. Inability to communicate with specific VA providers or care team members
(as opposed to a Veteran’s larger care team)4
2. Limited integration with VA’'s EHR 1/
3. Access for individuals other than the Veteran, including families and
caregivers to messages'4

b. Operational Barriers
i. Staff shortages and new workflows can result in VA clinical staff taking on multiple
new roles which can be overwhelming4


mailto:mobilementalhealth@va.gov

VI.

Limited clarity on staff roles and responsibilities can also present challenges in
incorporating VC platforms into clinical processes®®

VA providers have cited structural and contextual barriers to mobile health adoption
including not having time to discuss and assist with apps in care!3

VA providers have reported lack of resources for training Veterans and technical
support for Veterans

Leadership support and clinic readiness can influence adoption and use over time'8
If there is not clarity and convergence, national policies related to VC can also be a
barrier

c. Digital Literacy and Training

Vi.
Vii.

Clinical team members have described limited awareness of VC resources and not
knowing how to integrate apps into clinical practice!?

There is a perceived lack of sufficient training among providers regarding VC
modalities and needs for additional training'?13

Limited awareness of VC resources among Veterans has also been noted in multiple
studies!®1?

Lower computer proficiency among Veterans is associated with preferences for using
different VC modalities (e.g., preferring DVDs over web and mobile apps)'21®
Insufficient knowledge of technical lexicon, menu symbols, limited comfort with
technologies, and frustration with ongoing maintenance have been documented
challenges for Veterans?®?

Veterans face difficulties with passwords and log-ins.®

VA clinical team members may assess Veteran suitability for VC modalities based on
the Veteran’s technology experience rather than potential benefits'®

d. Older Age

Vi.

Vil.

Older age is associated with lower VC use among both Veterans*2° and clinical team
members®

Veterans over the age of 45 may be less likely to use certain VC modalities (e.g.,
video)®

Older Veterans have been shown to be at higher risk of drop-out from VC programs
(e.g., home telehealth)?!

Technology adoption among older Veterans may also relate to expectations of in-
person social contact, suggesting that VC may be more appealing as a supplement,
not substitute, for in-person care.??

Studies suggest older Veterans would benefit from simplified application designs and
digital literacy training to increase comfort, confidence, and willingness to use.??

The experience of homelessness is associated with more rapid physiological aging,
suggesting age-related barriers may be more pronounced in this population.??
Similarly, VA providers over the age of 50 have been shown to be significantly less
likely to use certain VC modalities (e.g., video)®

e. Racial Disparities and Racism

f.

Studies have shown that Black Veterans are less likely to use select VC technologies
(e.g., VA’'s My HealtheVet patient portal).20:?

Implicit bias on the part of healthcare workers and structural racism in the healthcare
system may contribute to observable disparities.??

Cultural tailoring of recruitment materials and outreach approaches can generate
more interest in VC among specific racial and/or ethnic groups?224

Substance Use



Substance Use Disorder (SUD) has been associated with reduced likelihood of use
for some VC modalities (e.g., video visits)??

Although there is some evidence that Veterans with SUD may prefer VC options like
video to in-person visits, studies also indicate that Veterans actively using
substances can have difficulty keeping video appointments, concentrating during
visits, and express lower interest in interacting with healthcare providers via video??

g. Effects of Health and Functional Status

Veterans with more chronic conditions have been found to be more likely to receive
VC during the ongoing COVID-19 pandemic*

Other analyses have shown that Veterans with higher Care Assessment Need (CAN)
scores and more functional impairment may be at higher risk of drop-out from VC
(e.g., home telehealth) 2*

Functional limitations such as impaired vision or hearing, or large fingers can act as
barriers to engagement.*?

Symptom severity may result in lower use of some VC modalities (e.g., specific VA
apps like the Concussion Coach)?®

3. Evidence for Specific Clinical Specialties
a. Mental Health

Clinician concerns, logistical obstacles, and technology itself have been identified
as part of systematic reviews as prominent factors influencing use of select VC
modalities (e.g., video telehealth)?®

Specific diagnoses and service utilization has been shown to predict odds of VC
use (e.g., use of the patient portal; use of video or phone versus in-person visits)?’
Studies have also shown that limited proof of efficacy (71.8%), concerns about
data privacy (59.1%), and not knowing where to find relevant apps (51.0%) are
frequent concerns among Veterans when it comes to using VC modalities (e.g.,
apps) for mental iliness needs®

b. Primary Care

During the rapid mobilization of virtual primary care services in response to
COVID-19, key barriers included workforce training, Veteran education, and
insufficient technology infrastructure®®

Experiences during the COVID-19 pandemic have underscored the important role
that established scheduling practices can play in the use of VC modalities (e.g.,
video)4

c. Specialty Care

Reach of VC training was more limited in specialty care clinicians compared to
Primary and Mental Health care?® leading up to the COVID-19 Pandemic 2°
Existing clinical workflows, including those related to scheduling, can result in
perceived barriers to VC adoption (e.g., scheduling clerks not closely integrated
into cardiology clinics result in a sense among cardiologists that scheduling is a
barrier to telehealth adoption)4

In a survey among VA providers, subspecialty providers reported greater inabilities
to conduct a required physical exam or ability to assess physical health status than
primary care providers®
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Section 3. Examples of Operational Initiatives To Increase VC Adoption and Engagement in VA

The purpose of this section is to briefly summarize select operational efforts within VA intended to support
the initial adoption and use of VC technologies. As noted in each of the numbered sections, these efforts
have targeted different VA stakeholders.

1. Office of Connected Care (OCC) Strategies to Facilitate VC Expansion During COVID-19
a. Training and support for the VA workforce?®
i. Tactical areas that were critical to the VA’s success include:
1. Frontline clinicians directed to complete trainings
2. Policy restrictions relaxed
3. National helpdesk staffing was increased
4. Local sites that dedicated highest numbers of staff to VC expansion were the
most successful at onboarding Veterans
il. Increased access to training and materials
1. Launched Connected Care Academy, a ‘one-stop shop’ for all VC training
and 24/7 access to materials for VA healthcare staff and academic and other
federal organizations that we partner with
2. Launched the Office of Connected Care’s Promotional Toolkit Directory
(internal sharepoint directory of promotional materials)
iii. Raise VA healthcare staff digital literacy
1. Developed an 8-part ‘VA Virtual Care Best Practices’ TMS series
2. Created clinical support tools, including Office of Connected Care Outreach
Toolkit, for both Veterans and VA staff, available to the public
iv. Standardization of practice
1. VA now has a nationwide directive to incorporate a test call standard
operating procedure into VVC workflow to ensure veterans are prepared for
their VVC visit

b. Expanding the technology infrastructure

i. VA Clinical Resource Hubs provide a network of solutions that combine in-person
care and telehealth support to underserved VA medical facilities. This allows rural
Veterans to get the care they need, when they need it, regardless of location.

ii. Launched new VA Virtual Health Resource Centers (VHRC) modeled after the
original at the St. Cloud, MN VA to support Veterans, healthcare staff, and family
members/caregivers on the use of VC tools and programs.

1. In FY21 delivered over 5,000 consultations/visits

2. In FY21 delivered a total of 383 training and marketing events to a total of
17,567 attendees (Veterans and VA staff) to increase awareness, knowledge,
and skills in VC use (VHRC Power Bl Data Dashboard)

3. The development of additional VHRCs at VA facilities in FY22 has been
included as part of National Director Performance Goals.

iii. Launched the VHRC Implementation Consult Service (ICS) providing facilities the
implementation roadmap, materials, and guidance needed to launch a VHRC

1. As of February 2022, a total of 20 facilities/programs had requested
consultation regarding building a VHRC; 4 facilities/programs began the
VHRC ICS cohort process.

a. VHRC ICS Leaf Request site

b. VHRC Implementation Consult Service Team: VHAVHRC@va.gov
2. Results and lessons learned when implementing VHRCs3°:

a. VHRC staff knowledge and skills of VC increased

b. Staff and facility readiness to adopt VC increased

c. Use of implementation best practices increased
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d. VC utilization increased among Veterans and clinical team members

e. The establishment of VHRCs may increase efficiencies in delivery of
VC training and consultation to staff and Veterans, which may
increase capacity and decrease barriers to adoption.

c. Providing consistent, multi-modal messaging to diverse stakeholders
i. A multi-modal communications plan was deployed to describe VA’s virtual tools
ii. Detailed instructions about accessing live helpdesk support and other messages
especially aimed at new VC users were disseminated

2. National Center for PTSD’s Tech into Care Initiative
a. The National Center for PTSD (NCPTSD) created Tech into Care as an initiative to help
anyone learn how to integrate technology into care for Veterans. The Program is focused
primarily on the suite of mobile mental health apps created by NCPTSD.
i. The apps provide self-help, education and support for PTSD and related issues.
Health care professionals can use treatment companion apps with Veterans to keep
them engaged between sessions. Most are available for iOS and Android devices.
ii. Resources developed to support engagement with these apps include ongoing
lecture series, app demonstration videos for both patients and clinicians, Continuing
Education courses, and downloadable PDF guides and roadmaps, as well as other
materials addressing, for example, privacy concerns and clinical information.
iii. For Veterans who prefer to use a computer or who do not have a mobile device,
NCPTSD has a variety of online courses.
iv. The Practice-Based Implementation (PBI) Network hosts monthly interactive Tech
into Care Community of Practice calls open to any VA staff.

Section 4. Examples of Implementation Strategies to Increase VC Adoption and Engagement in VA
Research and Ol Projects

The purpose of this section is to briefly summarize a few strategies that have been developed and tested
as part of VA research or evaluation projects to increase adoption and continued use of select VC
technologies. As with the content of this entire brief, Section 4 is not comprehensive and many members of
the VA research community are pursuing work related to strategy development and testing for different VA
stakeholders and contexts of care. It will be extremely helpful to talk about this body of work together in our

group.

1. Supported Adoption Program — to encourage secure messaging (SM) use'®

a. Goals of this project included to (1) conduct a multisite, randomized, encouragement design
trial to test the effectiveness of a supported adoption program (SAP) designed to increase
patient engagement with the secure messaging feature of VA’s online patient portal; and (2)
evaluate the impact of the SAP and Veteran-level SM adoption.

b. The SAP was comprised of multiple components, including 2 snail mailings sent to
Veterans, 2 secure messages sent to Veterans from their VA primary care team’s secure
messaging account, and 1 telephone-based motivational interview with Veterans. The SAP
components were developed to address key constructs of behavioral and motivational
theories and reflected input from VA My HealtheVet Coordinators who regularly work with
Veterans to facilitate patient portal access and SM use

c. Compared to those Veterans who did not receive the SAP, those who received the SAP had
significantly higher rates of SM adoption and SM use persisted a year after the
encouragement ended. The adoption rate among SAP recipients was 24% at 21 months;
10% above the control group (usual care). Most adopters (70.3%) sent their first message
without a motivational interview.
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d.

Veterans who received the SAP also noted higher perceived provider autonomy support and
less telephone use to communicate with their VA provider compared to Veterans who did
not receive the SAP.

Most common reported Veteran barriers to SM adoption include self-efficacy (not
comfortable using computer), no perceived need, and difficulties with portal password and
log-in.

2. Augmented Implementation Facilitation — E.g. for automated Texting System (aTS)8

a.

This project included a hybrid type 2 effectiveness implementation trial comparing two

approaches for supporting implementation of an automated texting protocol via VA’s Annie

system (aTS) to support Veterans with Hepatitis C medication management

i. Usual Implementation Clinics received the start-up experience that VA designed for
all new clinics instituting the aTS: a live virtual demonstration and access to a
resource website that included promotional materials and training guides. Usual
Implementation clinics could receive troubleshooting assistance from the external
facilitators (EFs) by phone or email, but only if and when they reached out to them.
ii. In addition to the start-up experience above, Augmented Implementation clinics

received an implementation toolkit, support for local champion development, and
proactive outreach by the primary EF. The toolkit contained sections on evidence of
texting in health care, suggestions for gaining leadership and clinic support, use of
champions, tips and tools on how to use the aTS, and promotional materials to
encourage clinic and patient participation. Proactive outreach from the EF included
one in-person visit early in implementation efforts and check-ins with clinic
champions throughout implementation.

aTS reach and use was modest with 197 Veterans approached, 71 (36%) enrolled, 50

(25%) authenticated, and 32 (16%) using the aTS

Providers found aTS appropriate with high potential for scale-up, but reported difficulties w/

startup, Veteran selection and recruitment, and clinic workflow integration

Veterans generally found the aTS easy to use and helpful, but low perceived need for self-

management support contributed to high declination to use the protocol.

In augmented implementation facilitation clinics, more Veterans actively used the aTS HCV

protocol compared with Veterans at usual implementation clinics

Veterans who texted reported lower distress about failing HCV treatment & better adherence

to HCV medication; sustained virologic response did not differ by group

Facilitated implementation increased aTS engagement, but no between-group difference for

clinical effectiveness outcomes

3. Personalized Implementation of Video Telehealth (PIVOT)3!

a.

b.

PIVOT is an implementation strategy used to increase adoption of video telehealth to home
(VTH) across a large, urban VHA medical center (Houston VAMC)

In PIVOT, a group of external facilitators (EFs) travels to an implementation site and
undertakes several steps:

i. Meet with health-system leadership and key stakeholders (e.g., information
technology, MH leadership, site telehealth lead) to discuss nationally established,
system-wide implementation goals; present evidence for VTH; and consult about
where to initiate implementation efforts.

ii. Identify on-site Internal Facilitators (IFs), often community or specialty clinic
supervisors, with knowledge of the local system, influence, and existing relationships
with providers. IFs are trained in VTH delivery and empowered to become a local
VTH expert with support from EFs.

iii. ldentify Clinical Champion providers with help from IFs across clinics and disciplines
(e.g., psychiatry, psychology, social work, masters-level counselors) to maximize
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uptake. Ideally, one Clinical Champion is identified in each satellite community or
specialty MH clinic where VTH implementation will occur.

iv. Train Clinical Champions in VTH delivery, then mentor and empower them to provide
support and guidance to ensure consistent, positive VTH messaging.

v. provide support, resources (i.e. note templates, emergency guidance), and
troubleshooting to help IFs create and sustain a VTH program.

vi. Throughout the implementation process, EFs review and compile multilevel (federal,
state, local, organizational) best practices, ethical guidelines, laws, and mandates
concerning VTH delivery, technology, and compensation.

vii. In preparation for sustainability, IFs are encouraged to take an active role in
expanding and sustaining the innovation, with guidance from EFs on how to access
information directly and to communicate with site leadership about relevant changes.

c. During its implementation from FY13 to FY18, the increase in the number of patients
receiving VTH and VTH visits was 6.3 and 6.5 times (respectively) greater for Houston
relative to median national improvement.

d. PIVOT-R, an adaptation for rural sites has also proven successful relative to the national
median. Growth in number of Veterans treated by telehealth from FY18 to FY19 was 2.85
times greater than the national annual average of growth at VHA facilities.®?

Section 5: Evidence from Systematic Reviews on Engagement with VC Outside VA

1. Engagement with e-health in Older Adults®3: Systematic reviews have explored the benefits of e-
health for older adults, finding clinically significant improvements in health behaviors (increased
physical activity and healthy eating) as well as psychological and health outcomes (memory and
blood pressure). A scoping review of barriers and facilitators to e-health engagement in this
population found the following most frequently cited:

a. Barriers: lack of self-efficacy, knowledge, support, functionality, and information provision
about the benefits of e-health

b. Facilitators: active engagement of the target end users in the design and delivery of e-
health programs, overcoming concerns about privacy, support for enhancing self-efficacy in
the use of technology, and integration of e-health programs across health services to
accommodate the multimorbidity that older adults typically face

c. Gaps: Research on constructs of habit, hedonic motivation, price value, and social
influence, inclusion of older adults in design process

d. Findings from this review suggested that older adults are more likely to use e-health
services that are cognizant of their physical and functional needs, provide appropriate
education and training to engage with e-health, address previous negative experiences of,
and misconceptions about, digital health technologies; and employ strategies to enhance
the perceived trustworthiness and credibility of e-health.

Table: Overview of findings from Barriers and facilitators to the use of e-health by older adults

Factor Category | Barrier [# of studies] Facilitator (# of studies)

Individual Intrinsic Aging limitations: reduction of hearing, sight, Desire to learn [5].
memory, fine motor control [5]. Motivation to make a lifestyle change [2].
Perceived self-efficacy [4]. Altruism: wanting to contribute to
Lacking confidence in e-health [1]. scientific progress [3].

Fear and dislike of technology [1].
No interest in learning [2].

Extrinsic | Lack of experience/skills with e-health [2] or Belief that e-health services are of
technology [3]. benefit [4].
Lack of knowledge of e-health [2]. Convenience of e-health [1].
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Tech Functional

Content

Relational Tech
Support

Social
Support

Organizational | Privacy

Trust

Data
sharing

Previous negative experience [1].
Unmet expectations [1].

Lack of need to change [4].

Fear traditional services may perish [1].
Disbelief in efficacy of e-health [3]

Lack of external accountability [2].
Inability to incorporate into routine [1].
Required effort [2].

Cultural limitations: language barriers and e-
health detracting from time with family [1].

Small screen and text [1].

Small icons, lack of color contrast [1].
Complex functionality [1].

Poor functionality [3].

Lack of alerts [1].

Alert fatigue: reminders/emails/texts [1].
Condescending/impersonal communication [1].

Overwhelming and difficult to understand
content [2].
Too much content on one page [1]

No training/support to learn [2].
No one to help troubleshoot issues [1].

Reliance on family for guidance, and lack of
family’s patience and understanding while

learning [1].

Lack of social interaction [2].

Absence of interpersonal communication [1].

Communication through technology

considered an ‘inauthentic experience’ [1].

Health information concerns [3].

Unknown accuracy of information [3].
Knowing who are communicating with [1].

Concern in management of emergencies [1].
Concern over Western Medicine’s prioritization

of medication [1].

Lack of communication between health
platforms [1].

Ability to incorporate into current routine
[3].

Previous experience and skills [4].
Previous experience with e-health and
required skills [4].

Positive experience with technology
generally [1].

Opportunity to learn new information [1].

Ease of use such as audio feedback,
and large and clear visual display [4].

Personalized content [4].
Use of reminders/alerts [3].
Use of images [1].

Training/support to learn [5].
Dedicated coach for training and
continued support [1].

Peer-to-peer platform to share
experiences [1].

Option for family/carer to support [1].

Socially inclusive and community-based
information [1].

Recommendation from physician [2].
Content designed by experts in field [1].
Access to specialists in platform [1].
Authenticity: platform with clear
credentials [1].

Sharing of health information between
health care providers [3].

Table 1: Individual = persons’ individual attributes including physicality, cognition, experience, skills, and knowledge;
Technological = the use of the technology, including device functionality, content, and availability; relational = person-to-person
engagement and support; Environmental = location context and characteristics; Organizational = structure, capabilities, and

development of the service

2. Patient Engagement with Digital Mental Health Interventions (DMHIs) - Defined as using
digital formats such as smartphone apps, internet websites, wearable devices, virtual reality, or
video games aimed primarily at a mental health target such as psychological well-being, anxiety,
depression, stress, or mood. A systematic review classified barriers and facilitators of engagement
with DMHIs into user, program, and technology/environment related constructs. The table below
summarizes the findings of this review.
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Category

Construct

Summary of findings

User Related

Demographic variables (sociodemographic
factors, such as age, gender, and education)

Overall, women were more likely to engage
with DMHIs than men

Personal traits (factors related to personality
traits, such as neuroticism and extraversion)

Neuroticism, agreeableness, openness, and
resistance to change were associated with
higher engagement, whereas extraversion was
associated with lower engagement

Mental health status (factors related to the
current mental health status of the user, such
as the type and severity of symptoms)

Severity of mental health symptoms increased
the interest in DMHIs, but symptoms related to
depression, mood, and fatigue were a barrier
to actual engagement

Beliefs (with regard to technology, mental
health, and mental health services)

Positive beliefs about mental health help-
seeking and technology-facilitated engagement

Mental health and technology experience and
skills (previous experience with technology,
mental health technology and services, and
skills related to digital, mental health, or digital
health literacy)

Digital health literacy and positive experiences
with mental health services and technology
were facilitators to engagement

Integration into life (the extent to which the
user is able to find time and space to use the
intervention and make it part of their routine)

Engagement was facilitated if people were able
to integrate DMHI use into their daily lives

Program Type of content (content and features offered | Engagement was facilitated if content was
Related by the intervention) credible and if activities offered by the DMHI
were of an appropriate length
Perceived fit (factors related to how Engagement was facilitated if information
appropriate to the user’s culture and values, | offered by a DMHI was customizable and
and adaptable to the user’'s needs an relevant to the user
intervention is; vs a one-size-fits-all solution)
Level of guidance (on how, when, how often | Guided interventions, either through a human
to use the intervention, for example, through | therapist or automated reminders to use a
notifications or a coach) DMHI, had higher engagement than unguided
interventions
Social connectedness (the extent to which the| Being able to connect with other people
intervention connects or isolates the user with | through a DMHI facilitated engagement
or from others)
Impact of intervention on the user (such as an| DMHI engagement was facilitated if
improvement or exacerbation of mental health| participants experienced a positive impact as a
symptoms [as measured by a validated result of using a DMHI, such as the
survey scale]) improvement of symptoms
Technology | Technology-related factors such as the Technical issues were a common barrier to
and resources and costs required to use the engagement
Environment | intervention, usability, and technical issues
related experienced by the user)

Privacy and confidentiality (factors related to
data security, storage, confidentiality, and
privacy of the digital intervention)

Engagement was facilitated if participants had
a sense that the digital platform was private
and anonymous, and they could safely
disclose information

Social influence (factors from the users’ social
environment, such as perceptions held by
their peers, family, and health care provider,
that influence their intention to use an
intervention)

Participants were more likely to use DMHIs if
people close to them, such as family and
friends, thought they should use DMHIs
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Implementation (such as the availability of
user training, the phase of the user’'s mental
health care—seeking process during which the
intervention is introduced or accessed, and
characteristics of the health care organization
supporting the DMHI)

DMHI engagement was facilitated if people
were trained on how to use it

3. Patient-Generated Health Data/Remote Measurement Technology3* — Defined as any mobile
technology that enables monitoring of a person’s health status through a remote interface, with the
data then either transmitted to a health care provider for review or to be used as a means of
education for the user themselves. A systematic review organized the barriers and facilitators most
frequently noted as shown below.

a. Barriers: Technical malfunctions were most widely reported (11 studies), including:
i. Not receiving notifications or receiving them at the wrong time
ii. Disappearance or freezing of the app, losing power or restarting without warning
iii. Difficulties connecting remote (wearable and/or smart technology) devices with apps
iv. Studies reported that this led to participant withdrawal, data loss, or significantly
fewer data entries (e.g. by 35%)
b. Facilitators: 4 studies demonstrated a positive and motivating effect of feedback.
i. Buchem et al reported that 50% of participants felt motivated by virtual rewards such
as badges (i.e. an indicator of accomplishment OR skill that can be earned)
ii. Dale et al reported that 67% liked receiving motivational texts from the RMT system
iii. Some participants reported a benefit associated with learning about their real-time
activity [32] and talking about app data with a study coordinator
iv. Further incentives that were suggested to increase motivation to engage included
social sharing and comparison, or gaming features, including monetary rewards
v. Another aspect reported to be “enjoyable” in 1 study was receiving the training
instructions, which was seen to be an important contributor to increased engagement
Gaps: future research should focus on the entire engagement process and quantify the impact of specific
variables on engagement in terms of observable changes in usage statistics in rigorous experimental
design.

Key Barriers

Reengagement

Hospitalization

Physical symptoms, eg, poor vision

Health Status Key Facilitators

Technical malfunctions Clear, simple, and informative

Short battery life Larger screen on device

Slow system

Passive data collection
Lost/damaged devices

" Notifications
Change to service plans

Forgetfulness of the user

Convenience/
Accessibility

Limited/inconvenient placement

Poor phone network coverage

Financial costs

Perceived Utility
(rewards vs costs)

Impact on privacy or security

Poor data reliability

Lack of intrinsic motivation

Influence of clinicians

Familiarity and knowledge

Fits with routine

Access to internet connection

Tailored or personalized

Available training or support

Feedback

Incentive or social comparison

Point of
Engagement

Influence of clinicians

Engagement

i Disengagement
1

4. Clinician Engagement with Mobile Health (mHealth) 3°: Defined by WHO as “medical and public
health practice supported by mobile devices, such as mobile phones, patient monitoring devices,
Personal Digital Assistants (PDAs), and other wireless devices.”
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a. A systematic review identified various technical factors impacting clinicians’ adoption of
mHealth, summarized with their respective frequencies as shown below.

e

b. Social and organizational factors impacting clinicians’ adoption of mHealth were manifestly more
numerous than technical factors. These factors are summarized with their respective

frequencies below.

« Training (80}
Warkload (66)

Quality and efficiency
of care (77)
Provider!patient
‘communication {53)

= Workflow fit (50)
= Time or cost efficiency
(51) ‘Access to Cara (41)
+ Callaboration and Patient consant,
coandination (50) comfart, and
+ Tech skils ang Lo
exparience (44)

Roles and
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c. The review findings indicate important areas that must be targeted in future work to promote

and foster clinicians’ successful adoption of mHealth tools.

For policy makers

. Legislate regulations that simplify
and facilitate reimbursement,
and data privacy and
management

. Incorporate mHealth in health
insurance schemes

. Develop new remote care
protocols

. Support the inclusion of mHealth-
related skills in medical education

. Fund more research that
contributes to a solid evidence

base

. Harmonize to reach
interoperability

For mHealth providers

. Involve clinicians in the design,

planning, and implementation

. Facilitate user feedback

. Provide reliable training material

about the tools’ features,
benefits, and workflow
integration scenarios

. Ensure continuous technical

support

. Deliver usefulness and ease of

use

. Work on solving interoperability

and EMR integration issues

. Engage with reliable clinical

associations and opinion leaders
to endorse the tool and create
trust

5. Implementation Strategies used in eHealth 3¢
a. The goal of this systematic review was to summarize evidence from existing studies

regarding implementation strategies used when implementing eHealth interventions for

patients with chronic illnesses living at home, implementation outcomes, and the relationship

between implementation strategies, implementation outcomes and degree of

implementation success
b. A variety of electronic databases were searched and studies were included that described

For clinical decision makers

. Support a cultural shift that

promotes the benefits of
technology and innovation

. Facilitate mHealth fraining

programs

. Integrate mHealth in the workflow

. Create new roles that support the

implementation

. Encourage the creation of

multidisciplinary teams
combining digital and clinical
expertise

. Redefine the current roles to

reflect the new skills needed for a
successful implementation

implementation strategies used to support the integration of eHealth interventions, and
those strategies were categorized according to the Expert Recommendations for
Implementing Change (ERIC) compilation of implementation strategies.

c. Implementation success was determined according to author reporting of implementation in

the studies themselves. The review found that the following implementation strategies were
directly related to implementation success in several studies:

¢ Management support and engagement, internal and external facilitation, training,

audit and feedback

The authors identified no clear relationship between the number of implementation
strategies used and implementation success across the studies
The tables below summarize the studies included in this review and the components of their
respective implementation strategies.
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Overview of included studies

First author Patient groups eHealth Setting Implementation | Implementation Study design Data collection
framework stage
Bailey COPD* (Clinical monitaring | Sheltered Njaz hiddle Case study [QUALY) | Szif-report assessment, observation, focus
housing groups, interviews, workshops
Boonstra Long-term ideo comsultation | Homecare Structurationism | Middle Single caze study Interviews, workshops, writhen reports,
illnesses [MIXED) policy plans, mesting minutes,
observations, quantitative dsta on system
use
Fartney Diepreszion ICET*, Beating the | Primary care RE-AlN# Earhy™ Cuality Cuslitative needs assessments
Blues, video safety net clinics improvement
conzultation methods [QUAL)
Hadjist=wropoulas | Anxisty, ICET, Wellbeing ‘Community CFIR Late! Process evalustion | Onlime survey
depreszion Course mentzl hezlth [CAmTY)
clinics
Hendy Long-term Climical Primary care MPT™ Late Comparative, Interviews, meeting observations,
illnesses monitaring, W55 trusts longrtudinal, document review
qualitative,
ethnographic case
study [QUAL)
Hendy Long-term Clinical Hezlth and N/ Late Longitudinal, Cbzervations, document review, informal
illnesses manitoring, W50 social care ethnographic case | discussions, interviews
organizations studies (QUAL)
Harton COPD Clinical monitering | Homecare Nj& IWiddle Case study [QUAL) | Focus groups, fizld notes, mesting minutes
Lindsay PT5D", anxiety, Video WA* Medical PARIHS", RE-AIM | Late Mixed-method Interviews, gquantitative data on system
depression, consultation, Video | Center program use
insomnia, chronic | to Home evaluation [MIXED]
pain, SUC"
Taylor COPD, chronic Clinical monitering | Community PDSAS IWiddle Caze studies and Workzhop ocbservations, focus groups,
HF hezlth care action research dooument review, field notes
methodologies
[QAL)
Terpstra Chranic pain ICET, Maoster Your | Mental health TOF, TARMH Early Descriptive design Evzluation questionnaire
Pain care institutions [QUANT]
Wells Chronic illness Cnline PHR* Hezlth delivery | N/A Late ‘Grounded theory Interviews, Web-based survey
organizations inductive approach
[MIXED)
Wilhelmsen Depreszion ICET, Mood-GYRd General practice | NFT Late Cuzlitative study Telephone interviews
[QAL)

'COPD: chrasic chatnuctive pulmonary disease; “BA- aot ..Jplr_.]ble Bofad e d-12 manths pastimple mentation startup L.\L.I‘A._ qndlt.. termmt-dedive el] cognitive behavioral therapy; 'EBP: evidence-based practice; "RE-
AdkA: 'r_'Jr_I' effectivenss et . 2 = - -3 months pastimplemen ths postimplementation
startug; "0l D weess theory, “FTSD: c\‘.s.nel.'r it prder; *SUD: . - rde 2 Ction on

research 'n’.l'd"‘.‘l'.d‘.l\'.lrl |I|e:|||| services; 'TOF: thearetical domaine framework; “TAk: technology smeptance model; *PHA: patie '\-*HI' reqord; “GP: general practitioner

heant failure; POSA: plan, do, =

Categories of implementation strategies used in the included studies

Studies Engage Use Change Adapt Develop Use Support Provide Train and Total Overarching
consumers | evaluative | infrastructure and stakeholder financial | clinicians | interactive educate categories implementation
and tailor to | interrelationships | strategies assistance | stakeholders | reported strategy (authors’
iterative the description)
strategies context
Bailey x x X 3 Training
Boonstra X x X x X X X 7 Mot reported
Fortney X X X X X X X 7 External

facilitation/mixed

Hadjistavropoulos X X x X X X X 7 External facilitation
Hendy X x x X X 5 Not reported

Hendy x x x X 4 Managerial strategies
Horton x X 2 Mot reported

Lindsay X x X x X X 6 External facilitation
Taylor X X X X X X X X 8 Action research
Terpstra X 1 Training

Wells X X X X X X X 7 Mixed

Wilhelmsen X 1 Training

Total ] T 8 5 B 5 5 4 10
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Abstract

Background: Emerging research suggests that mobile apps can be used to effectively treat common mental illnesses like
depression and anxiety. Despite promising efficacy results and ease of access to these interventions, adoption of mobile health
(mHealth; mobile device-delivered) interventions for mental illness has been limited. More insight into patients’ perspectives
on mHealth interventionsis required to create effective implementation strategies and to adapt existing interventions to facilitate
higher rates of adoption.

Objective: Theam of this study was to examine, from the patient perspective, current use and factors that may impact the use
of mHealth interventions for mental illness.

Methods: This was a cross-sectional survey study of veterans who had attended an appointment at a single Veterans Health
Administration facility in early 2016 that was associated with one of the following mental health concerns: unipolar depression,
any anxiety disorder, or posttraumatic stress disorder. We used the Veteran Affairs Corporate Data Warehouse to create subsets
of eligible participants demographically stratified by gender (male or female) and minority status (white or nonwhite). From each
subset, 100 participants were selected at random and mailed a paper survey with items addressing the demographics, overall
health, mental health, technology ownership or use, interest in mobile app interventions for mental illness, reasons for use or
nonuse, and interest in specific features of mobile apps for mental illness.

Results: Of the 400 potential participants, 149 (37.3%, 149/400) completed and returned a survey. Most participants (79.9%,
119/149) reported that they owned a smart device and that they use appsin general (71.1%, 106/149). Most participants (73.1%,
87/149) reported interest in using an app for mental illness, but only 10.7% (16/149) had done so. Paired samplest testsindicated
that ratings of interest in using an app recommended by a clinician were significantly greater than general interest ratings and
even greater when the recommending clinician was a specialty mental health provider. The most frequent concerns related to
using an app for mental illness were lacking proof of efficacy (71.8%, 107/149), concerns about data privacy (59.1%, 88/149),
and not knowing where to find such an app (51.0%, 76/149). Participants expressed interest in a number of app features with
particularly high-interest ratings for context-sensitive apps (85.2%, 127/149), and apps focused on the following areas:. increasing
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exercise (75.8%, 113/149), improving sleep (73.2%, 109/149), changing negative thinking (70.5%, 105/149), and increasing

involvement in activities (67.1%, 100/149).

Conclusions: Most respondents had access to devicesto use mobile appsfor mental illness, already used appsfor other purposes,
and were interested in mobile apps for mental illness. Key factors that may improve adoption include provider endorsement,
greater publicity of efficacious apps, and clear messaging about efficacy and privacy of information. Finally, multifaceted apps
that address a range of concerns, from sleep to negative thought patterns, may be best received.

(JMIR Ment Health 2019;6(1):€11334) doi: 10.2196/11334
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Introduction

The magjority of the US population owns smartphones (77% in
2016) [1], and the number of mobile apps for health has grown
exponentially over the past decade. A study by the IMS Ingtitute
for Healthcare Informatics [2] found that the number of health
and wellness apps available to consumers has more than doubled
between 2013 and 2015 (from 43,000 to over 90,000). Although
the content and quality of these apps vary widely, the potential
public health impact of such tools is enormous. Research
suggests that mobile health (mHealth) interventions can have
a positive influence on a wide range of health conditions [3,4]
and, while not a substitute for in-person treatment, these tools
offer a treatment option that does not have as many access
barriers asin-office treatment (eg, no transportation is required)
and may allow for reduced cost of care (since marginal cost is
negligible).

In menta illness—where stigma and self-reliance beliefs are
additional barriers to treatment seeking and engagement
[5]—mobile health (mHealth) offers even greater potential.
Common mental health disorders such as depression and anxiety
impact nearly athird of the US population, and most of those
who need treatment do not receive it [6,7]. The sheer number
of people affected makes providing adequate treatment in
traditional clinical settings prohibitive in terms of availability
of trained providers. Studiesindicate that mHealth interventions
canimprovefunctioning and symptomsin those with depression
and/or anxiety [8-11] and also that technology offers some
advantages over in-person treatments. Specifically, mHealth
interventions offer 24/7 support because mobile devices are
often kept with users throughout the day. In addition, patients
may be more likely to report severe symptoms on technology
platformsthan in person [12], and patients val ue the autonomy
and empowerment that can be offered by such platforms [13].

Unfortunately, adoption of mHealth interventions for common
mental illnesses such as depression and anxiety remains low.
To date, mHeadlth is neither aroutine part of mental health care
offeringsin the United States nor has any mHealth platform for
mental illness been widely adopted by consumersin the United
States. These patterns are particularly noteworthy in systems
such as the Veterans Health Administration (VHA), which has
invested substantially in building and evaluating severa free
behavioral health apps specifically designed for mental health
concerns of veterans. Several theoretical models explaining
technology adoption and continued use have been put forth in
the literature [14-16]. Existing models have some conflicting
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and some overlapping components and have been found to
explain as little as 17% and as much as 53% of the variancein
adoption [15]. Newer unified models may explain more of the
variance in adoption and use, but much of this literature has
traditionally focused largely on adoption of technology in the
workplace, a considerably different context than the treatment
of mental illness. This multifaceted theoretica canvas
underscores the complexity of understanding adoption and the
potential importance of studying specific types of technology
within theintended use population. At present, it isunclear what
are the best approaches for encouraging patient adoption of
mHealth interventions.

Research on patient adoption of technology in treatment of
mental illness suggests that interest outpaces adoption.
Specifically, studies of patients with depression, anxiety, and
posttraumatic stress disorder (PTSD) suggest that interest varies
widely based on the type of technology in question, but most
patients are interested in using some kinds of technology in
treatment [17,18]. With regard to mHealth specifically, Erbes
et al [19] found that over half of asample of patientswith PTSD
expressed interest in mHealth programsfor PTSD, but lessthan
10% were currently using these platformsto help manage their
symptoms.

Given high interest and low adoption, there is a need to build
astronger understanding of the factorsthat may affect adoption
a the system level. Research on other patient-facing
technol ogies suggests that how such technologies areintegrated
into the health care system may impact patient adoption. For
example, findings from studies focused on adoption of one Web
portal indicate that provider endorsement can improve rates of
adoption [20]. It remains to be determined whether this is the
case for mHealth interventions.

Thereisalso aneed to build astronger understanding of factors
that may affect adoption at the patient level. A large national
survey of health app usein the general population indicated that
lack of interest, cost, and concern about data privacy were key
barriers to adoption [21]. These findings have been reinforced
in other studies focused on mental health apps. Specificaly, a
study focused on mHealth interventions for depression found
that cost, concerns about privacy, concerns over intervention
efficacy, and misfit of intervention features to needs (ie,
personalization) were key barriers to adoption of depression
apps [22]. Another study focused on health and mental health
apps found that efficacy and privacy are key barriersto adoption
aswell as not knowing whereto find an app or knowing which
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app to download [23]. However, these studies were conducted
using only partially clinical samples, that is, presence of
clinically significant symptoms (on self-report or via medical
record diagnosis) was either not an eligibility criterion or not
assessed.

Stronger understanding of patient perspectives on mHealth
interventionsin relevant clinical samplesisrequired to support
the development of targeted implementation strategies and
platform modifications that will ultimately promote adoption.
The aim of this study was to characterize mHealth interest,
concerns, and preferencesin asample of patientswith an active
diagnosis of depression, anxiety, and/or PTSD. Specifically,
we sought to (1) identify patients' degree of interestin mHealth
interventions for mental health, (2) identify whether provider
endorsement would impact degree of interest, (3) determine
reasons for nonuse of mHealth interventions for mental health,
and (4) identify what mHealth content or features are of most
interest to patients.

Methods

Recruitment

We used the Veterans Affairs (VA) Corporate Data Warehouse
(CDW) to identify individuals meeting eligibility criteria and
to extract contact and diagnostic information for those
individuals. Eligibility criteriawere asfollows: (1) US military
veteran enrolled in care at the VA Boston Healthcare System;
(2) receiving VA primary care, as indicated by having at least
one encounter in thelocal primary care clinic between January
1, 2016, and July 1, 2016; (3) aged 18 years or older; and (4)
attended a VA medical appointment between January 1, 2016,
and July 1, 2016, in which an anxiety disorder (including
obsessive-compulsive disorder), unipolar depressive disorder,
or PTSD was documented as a condition treated in the
appointment. Codes based on the 10th revision of the
International Statistical Classification of Diseases and Related
Health Problems (ICD-10) were used to determine visits
associated with unipolar depression (F32-F34) and anxiety and
PTSD (F40-F43). The decision to include patients with any or
al of these diagnoses in the sample was based on high
comorbidity rates between these diagnoses and the similarity
of pharmacological and psychotherapeutic treatments for these
disorders[24-29].

A total of 2840 veterans in the CDW met the above criteria
Within this sample, we divided recordsinto 4 strata (white men,
nonwhite men, white women, and nonwhite women) and
randomly sampled 100 records from each stratum to achieve a
gender- and minority-balanced set of potential participants.
Theserandomly selected 400 individual swere actively recruited
for participation via mailed surveys and accompanying study
information. Although electronic medical record diagnostic
codes were used to define our CDW search parameters and
establish a set of eligible participants, these codes were not
extracted for use in our dataset. This decision was made to
protect patients' privacy, especially those patients who chose
not to participate. The only information extracted from patient’s
charts was name and mailing address.
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We used a modified Dillman method for recruitment [30]. The
400 veterans identified as potential participants were sent a
series of 3 mailings, each including aletter inviting the veteran
to participate, a study fact sheet, the survey, a postage-marked
opt-out postcard, and a postage-marked return envelope. In
addition, the first mailing contained a $10 Patron coupon for
useat thelocal VA facility cafeteriaand general store. The study
invitation letter informed veterans that they may keep this
coupon regardless of their decision to participatein thisresearch.
Participants who returned either the survey or opt-out postcard
were not included in successive mailings.

All recruitment and study procedures were approved by the VA
Boston Healthcare System’s ingtitutional review board.

Survey

Survey items were a combination of validated measures and
newly devel oped questions based on the literature on technol ogy
use and adoption [31-33]. Asthere was no precedent for items
evaluating concerns related to mental health app use and/or
interest after clinician endorsement, these itemswere devel oped
based on existing literature and field tested among a diverse
team of colleagueswith expertisein survey devel opment. Items
on mental health app features of interest to participants were
sel ected based on areview of theliterature on common elements
of depression and anxiety apps [34,35].

The fina survey consisted of 38 questions focused on 6
domains: (1) sociodemographic characteristics; (2) physical and
mental health symptoms assessed using the SF-1 (first item of
the 36-item Short Form Health Survey) for overall health
[31,36], the Patient Health Questionnaire-8 (PHQ-8) for
depression symptom severity [32,37], and Generalized Anxiety
Disorder-7 (GAD-7) for anxiety symptom severity [33,38,39];
(3) technology ownership and use; (4) interest in appsfor mental
illness; (5) reasons for not using apps for menta illness; and
(6) interest in specific mental illness app features (see
Multimedia Appendix 1 for alist of items in each domain).

Data Analysis

We aggregated descriptive data on the following: demographic
and health characteristics, devices owned, current technology
use, and ratings on interest in mHealth interventions.

We used paired sample t tests to evaluate the degree to which
provider endorsement impacted participants' level of interest
in use of mHealth interventions for mental illness. Specifically,
t testscompared participants’ general interest ratingswith those
provided when asked how interested they would be in using a
mobile app for mental illness if their primary care provider
(PCP) recommended it. A similar comparison was conducted
between general interest ratings and those provided when asked
how interested they would be in using a mobile app for mental
illness if their mental health provider recommended the app.
Finally, we used t tests to compare interest ratings associated
with PCP recommendation with those associated with mental
health provider recommendation.

We also compiled aggregate descriptive data on the following:
reasons endorsed for using or not using mobile apps for mental
health and interest in specific app features and content.
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Results

Participants

A total of 149 surveys were returned (response rate of 37.3%,
149/400). The resulting sample was fairly balanced on
demographic characteristics (see Table 1). For clarity and
because no item or scale had missing data for more than 8.1%
(12/149) of respondents, all results are reported as percentages
of the full sample.

The mean PHQ-8 score was 11.25 (SD 6.62), and the majority
of the sample (65.8%, 98/149) reported symptoms that met the
PHQ-8 cutoff score of 8, indicating clinicaly significant
depressive symptoms [40]. The mean GAD-7 score was 9.65
(SD 6.02), and more than half of the sample (56.4%, 84/149)
reported symptoms that met the GAD-7 cutoff score of 8 for
clinically significant anxiety symptoms [33,39]. Self-reported
mental health conditionswere collected and are detailed in Table
1.

Technology Ownership and Use

The majority of the participants reported owning a smartphone
(75.8%, 113/149) and asmaller portion reported owning atabl et
(45.6%, 68/149). Together, atotal of 119 participants (79.9%,
119/149) reported owning a smart device that could be used to
run a mental health app. Table 2 displays participant answers
with regard to current app and smart device technology use.

Interest in Appsfor Mental IlIness

When asked how interested they would be in using an app for
mental illness, 73.1% (87/149) reported some level of interest.
Specifically, 12.8% (19/149) indicated that they would be
completely interested, 22.1% (33/149) indi cated that they would
be very interested, 22.8% (34/149) indicated that they would
be moderately interested, and 15.4% (23/149) indicated that
they would be alittle interested. When the sample was limited
to only those who owned a smart device, the percentage of
individua swith somelevel of interest in using an app for mental
illness was dlightly higher (77.3%, 92/149).

In addition, when asked about interest in appsthat could deliver
context-sensitive feedback (ie, utilizing passive sensors to
respond to physical or behavioral changes), the majority of the
sample (84.0%, 125/149) reported some interest. Specifically,
28.9% (43/149) reported that they would be completely
interested, 26.2% (39/149) reported that they would be very
interested, 16.1% (24/149) reported that they would be
moderately interested, and 12.8% (19/149) reported that they

http://mental .jmir.org/2019/1/€11334/

Lipschitz et al

would be a little interested. When the sample was limited to
only those who owned a smart device, the percentage of
individualsinterested in an app that delivered context-sensitive
feedback was only dlightly higher (86.6%, 103/149).

Relationship Between Interest in Appsfor Mental
IlIness and Provider Endor sement

Paired sample t tests were used to determine whether provider
endorsement would impact interest levels. Starting with an
alpha=.05 as the critical P value, the Bonferroni corrected P
value for 3 t tests was .017. Participants rated global interest
independent of provider endorsement (mean 2.81 [SD 1.38])
significantly lower than interest in the context of PCP
endorsement (mean 3.13[SD 1.38], t;,,=—5.65, P<.001, d=0.23).
Similarly, participants rated global interest independent of
provider endorsement (mean 2.81 [SD 1.38]) significantly lower
than interest in the context of mental health provider
endorsement (mean 3.30 [SD 1.36], t;45=—4.05, P<.001, d=0.36).
Finaly, participants rated interest in the context of PCP
endorsement (mean 3.13 [SD 1.38]) significantly lower than
interest in the context of mental health provider endorsement
(mean 3.30 [SD 1.36], t;45=—3.37, P<.001, d=0.12). When the
sample was limited to only those who owned smart devices
(n=119), these comparisons remained significant at the P<.001
level in the same directions.

Reasonsfor Not Using Appsfor Mental IlIness

Table 3 displaysthe frequency with which participants endorsed
specific reasons for not using mental health apps. The most
commonly endorsed reasons were not having proof that the app
would work, concerns about privacy, and not knowing where
to find such an app. These were the most commonly endorsed
reasons both when the full sample was considered and when
the sample was limited to only those participants who owned
smart devices.

Interest in Specific Mental Iliness App Features

Table 4 displaysthe frequency with which participants endorsed
interest in features of mental health apps. The featureswith the
highest interest ratings related to increasing exercise, getting
better sleep, cognitive restructuring (changing negative or
self-critical thinking), and behavioral activation (getting
involved in more activities). These features were the most
frequently endorsed both when the full sample was considered
and when the sample waslimited to only those participantswho
owned smart devices.
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Table 1. Demographic characteristics of the sample (N=149).

Characteristics Statistics
Age (years), mean (SD) 57.5(13.9)
Gender, n (%)
Male 77 (51.7)
Female 67 (45.0)
Not reported 5(3.4)
Race or ethnicity, n (%)
Caucasian or white 67 (45.0)
African American or black 44 (29.5)
Other 11 (7.4)
Hispanic or Latino 9(6.0)
Not reported 74.7)
Asian 6(4.0)
American Indian, Alaskan Native 4(2.7)
Pacific |slander 1(0.7)
Education, n (%)
Middle school (7th-8th) 1(0.7)
High school (9th-12th) 24 (16.1)
Some college or vocational school 41 (27.5)
Associates degree (2-year college) 16 (10.7)
Bachelor’s degree (4-year college or university) 36 (24.2)
Graduate degree 27 (18.1)
Not reported 4(2.7)
English asfirst language, n (%) 134 (89.9)
Marital status, n (%)
Divorced or separated 49 (32.9)
Married 46 (30.9)
Single, never married 39(26.2)
Widowed 11 (7.4)
Not reported 4(2.7)
Annual household income, n (%)
Lessthan US $20,000 36 (24.2)
US $20,000 to US $34,999 21(14.1)
US $35,000 to US $49,999 35(23.5)
US $50,000 to US $74,999 20(13.4)
US $75,000 to US $99,999 15(10.1)
US $100,000 to US $149,999 8(54)
US $150,000 or more 2(1.3)
Not reported 12 (8.1)
Self-reported health rating, n (%)
Excellent 3(2.0)
Very good 21(14.1)
Good 56 (37.6)
http://mental jmir.org/2019/1/e11334/ JMIR Ment Health 2019 | vol. 6 | iss. 1| €11334 | p. 5

(page number not for citation purposes)

RenderX


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

JMIR MENTAL HEALTH Lipschitz et al

Characteristics Statistics
Fair 51 (34.2)
Poor 11 (7.4)
Not reported 6 (4.0)

Self-reported behavioral health conditions, n (%)

Depression 107 (71.8)
Stress 97 (65.1)
Anxiety 96 (64.4)
Difficulty sleeping 93 (62.4)
Posttraumatic stress disorder 91 (61.1)
Chronic pain 88 (59.1)
Overweight 76 (51.0)
Smoking 32(21.5)
Diabetes 26 (17.4)
Substance use disorder (not alcohol) 15(10.1)
Alcohol use disorder 14 (9.4)

Table 2. Technology use characteristics of sample (N=149).

Type of technology use Frequency endorsed, n (%)
Smartphone or tablet functions

Texting 118 (79.2)

Taking pictures or camera 116 (77.9)

Apps 106 (71.1)

Searching the internet 104 (69.8)

Checking the weather forecast 103 (69.1)

Email 101 (67.8)

Driving or walking directions 95 (63.8)

Social media 83 (55.7)

Use of appsfor other health-related goals

Daily steps 42 (28.2)
Tracking calories 34 (22.8)
Mindfulness exercises 31(20.8)
Weight management 30(20.1)
Sleep 28 (18.8)
Mental illness 16 (10.7)
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Reason Smart device owners Full sample
(n=119), n (%) (N=149), n (%)
I might use an app for these problemsiif | saw proof that it worked. 92 (77.3) 107 (71.8)
| am concerned about protecting my privacy with having my information in an app like this. 73 (61.3) 88 (59.1)
| don’t know how to find an app that would help. 61 (51.3) 76 (51.0)
| don’t think an app can help me to get better. 44 (37.0) 55 (36.9)
| am already in treatment for stress, depression, anxiety or PTSD?and don’t see the need for an app. 43(36.1) 52 (34.9)
It would be embarrassing to have an app like this on my phone. 31(26.1) 39(26.2)
| don’t use apps at all. 13(10.9) 29 (19.5)
| tried an app like this before and did not like it because it was not personalized enough. 13(10.9) 14 (9.4)
| don't think | have a problem with stress, depression, anxiety or PTSD. 12 (10.2) 21 (14.1)
| tried an app like this before and it did not help. 11 (9.2 11(7.4)
| tried an app like this before and did not like it because it was difficult to use. 10(8.4) 12(8.1)
3PTSD: posttraumatic stress disorder.
Table4. Interest in specific features of mental health apps.
Item wording (intervention label) Smart device owners Full sample
(n=119), n (%) (N=149), n (%)
Increase your physical activity or exercise (physical activity) 95 (79.8) 113 (75.8)
Help you learn to get better sleep (Cognitive Behavioral Therapy for Insomnia) 87 (73.1) 109 (73.2)
Learn how to change negative/self-critical thinking (cognitive restructuring) 86 (72.3) 105 (70.5)
Get involved in more activities (behavioral activation) 86 (72.3) 100 (67.1)
Track mood/stress/anxiety/PTSD® symptoms (progress monitoring) 80 (67.2) 95 (63.8)
Speak with a health coach when your symptoms are bad. (professional support) 79 (66.4) 98 (65.8)
Learn more about your mental health condition. (psychoeducation) 77 (64.7) 92 (61.7)
Help improve your social skills (socia skills training) 75 (63.0) 92 (61.7)
Remind you to take your medications. (medication adherence) 73 (61.3) 91 (61.1)
Connect with a community of people with similar mental health problems (social support) 61 (51.3) 72 (48.3)

3PTSD: posttraumatic stress disorder.

Discussion

Principal Findings

Results from this study indicate that access and interest in
mobile apps for mental illness outpace actual use. Specifically,
wefound that accessto devices and use of apps, in general, was
high: nearly 80% of our sample reported owning smart devices,
and of those with smart devices, nearly 90% reported that they
use apps. Interest in using mobile apps for mental illness was
also high: over 70% of the sampleindicated that they have some
level of interest. Despite owning the requisite devices, having
active and relevant diagnoses (as indicated by PHQ-8 and
GAD-7 scores), and expressing interest, use of mobile apps for
mental illness was low: only 1 in 10 participants used apps for
mental illness. These findings could beinterpreted asindicating
that most participants wanted to use mHealth interventions for
mental illness and had the device and technology knowledge
to do so.
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Findings also provide some guidance into factors that may
impact adoption. First, the highest-rated reasons for not using
apps for mental health were related to not having proof of
efficacy, concerns about whether these apps could keep mental
health information adequately private, and not knowing where
to find such an app. These findings suggest that public
dissemination of information on efficacy of apps for mental
illness (eg, indoctors' officesor on public transportation) could
improve adoption. Moreover, informing users how information
within the app is protected (eg, in the introductory screens of
the app) may increase adoption. Concerns related to efficacy
and privacy are supported by earlier studies[21,22,41], but until
recently [23], lack of information on where to find
evidence-based apps has not been clearly articulated asabarrier
to adoption. With regard to barriers to adoption, it isimportant
to specificaly note that this study did not evaluate cost as a
barrier to adoption for 2 reasons. First, within VA, cost concerns
of medical care are different than outside VA. Second, VA has
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developed a number of mobile apps for mental illness that are
freely available to the public and relevant for the veterans
recruited in this study.

Provider endorsement also appears to be a promising avenue
for increasing adoption of mHeath for mental illness.
Participants provided significantly higher interest ratingsin the
context of provider endorsement than when asked more
generally about interest in using such apps. These findings are
consistent with existing literature on the impact of provider
endorsement in patient adoption of other patient-facing
technologies (eg, patient portalsthat offer messaging and other
features) [20]. These findings go beyond the existing literature,
however, by showing that the type of provider endorsing the
intervention may matter because interest ratings were greater
in the context of mental health provider endorsement than PCP
endorsement. Provider recommendation is not currently the
norm; recent research suggests that individuals are more likely
to hear about mental health apps through social media, Web
searches, or friends than through medical providers [23].
Findings from our study underscore that providers could
potentially play akey rolein increasing adoption. Findingsalso
rai se questions about who among providers should be endorsing
mHealth interventions to maximize the chances of adoption.

Although this study did not seek to directly test existing models
of technology adoption, someinteresting parallels between these
findings and existing models were observed. Specifically, the
Unified Theory of Acceptance and Use of Technology [15]
indicates that 2 key determinants of technology adoption and
use are performance expectancy (a user’s beliefs on whether
the technology will be helpful) and socia influence (how
strongly an individual believes that important others think he
or she should use the technology). Findings that both proof of
efficacy and provider endorsement would encourage use are
consistent with these 2 theoretical constructs. Considering the
results from this research in relation to such constructs is
particularly important to understanding how evolving theories
of technol ogy adoption can best be applied in different contexts,
including patient adoption of technology and itsintegration into
mental health treatment.

Findings also provide insight into what features and content of
apps patients with depression, anxiety, and/or PTSD may find
most useful. Over 70% of participants with smart devices
reported interest in using apps that facilitate core functions of
cognitive behavioral therapy such as cognitive restructuring
and behavioral activation. Over 73% of participants with smart
devicesreported interest in features that would promote wellness
in areas of behavioral health such as deep difficulties and
inactivity. These findings suggest that this population may be
best served by individual apps or suites of apps that target
depression and anxiety from multiple angles[10].

In addition, interest in context-sensing mobile app interventions
was high; 85% of participants indicated some level of interest
in this type of intervention. This finding contrasts with other
research where participants endorsed skepticism and concern
over context sensing [41]. Interest in context-sensing maobile
app interventions may indicate an interest in personalization.
Along theselines, Table 3 showsthat the mgjority of those who
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reported having used an app for mental health also endorsed
that they did not like it because it was not sufficiently
personalized. This finding should be interpreted with caution
because we do not know which apps these participants used,
and it is difficult to draw conclusions based on such a small
subsample (only 10.7% of the full sample had used apps for
mental illness). However, other research corroboratesthat patient
reports of insufficient personalization is a perceived barrier to
using mobile treatment apps for depression [22].

It was also worth noting that although participants endorsed
interest in apps that offered the option of speaking to a health
coach, 5 other featureswere endorsed more frequently than this
feature. There has been alot of emphasis on the integration of
health coaching into app platforms both as a way to enhance
engagement and as a way to produce higher levels of change
[42,43]. Onthe other side of this debate, someresearch indicates
that integrating health coaching does not necessarily ensure
engagement in technol ogy-based interventions for depression
as users can simply ignore calls from coaches [44]. Findings
from this study contribute to this debate and indicate that health
coaching capabilities may not be essential for user interest and/or
engagement.

Strengthsand Limitations

Key strengths of this study include engagement of a racialy
diverse, clinical sample and proactive recruitment methods. By
mailing paper surveys to patients identified as eligible, we
expect to have captured data from individuals who may not
have responded to more passive recruitment approaches (eg,
flyers in waiting rooms). However, our proactively mailed
survey methodology aso introduces some bias as it is aso
possiblethat those who were lessinterested in use of technology
were lesslikely to respond to the survey. Nevertheless, it is our
expectation that the clinical nature of our samplewas appropriate
for our research questions and that our recruitment method
introduced | ess bias than studies recruiting online or via social
media, which essentially make technology proficiency a
condition for entry into the study.

The sampleinthis study consisted entirely of veteransreceiving
services at a single VA hospital in a metropolitan area in the
northeastern United States. Generalizability of findings to
nonveteran samples and sampl es collected in other geographical
areas should be tested in future studies. In addition, given the
scope and funding level of this study, the presence of diagnoses
required for eligibility was based on patients' medical records
and not verified by study staff independently through a
structured clinical interview.

Finally, this study evaluated stated preferences and interests. A
close-ended question format was used for this survey; however,
the downside of survey items formatted in this manner is that
they can produce | ess nuanced datawhen answer options do not
fully capture patients thoughts. Additional research that
includes more nuanced data collection such as amixed-methods
study with qualitative interviewswill be animportant next step.
Moreover, moving forward, it will be necessary to evaluate
whether these self-reported findings hold up behaviorally. That
is, future research will need to assess whether implementation
strategies and platforms consistent with observed preferences
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and interests are associated with positive impact on adoption
and engagement.

Conclusions and Future Directions

Mobile apps are anew and promising adjunctive, and possibly
even stand-alone, treatment option for patients with depression
and anxiety disorders. They are technologies that can reach
patients beyond the confines of traditional brick-and-mortar
clinic visits and engage them directly, in the context of their
daily lives. For these reasons, mobile apps are aso a unique
treatment option to implement, one that requires a thorough
understanding of patient perspectives and preferencesif effective
implementation strategies are to be designed. As reinforced in
this study, smart devices are ubiquitous and patients are
interested in using this technology. Findings from this study
offer several key takeaway points. First, in this sample of
individuals with clinically significant mood and/or anxiety
symptoms, most were interested in using mobile apps as part
of treatment, but few were doing so. Second, participant interest
ratings suggest that provider endorsement may positively
influence adoption of these technologies. Third, integration of
wearables and passive data to direct interventional content,
interventions to improve self-care around sleep and inactivity,
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Abstract

gap.

morbidity with which older adults typically present.

Background: Limited attention has been paid to how and why older adults choose to engage with technology-
facilitated health care (e-health), and the factors that impact on this. This scoping review sought to address this

Methods: Databases were searched for papers reporting on the use of e-health services by older adults, defined as
being aged 60 years or older, with specific reference to barriers and facilitators to e-health use.

Result: 14 papers were included and synthesised into five thematic categories and related subthemes. Results are
discussed with reference to the Unified Theory of Acceptance and Use of Technology?2. The most prevalent barriers
to e-health engagement were a lack of self-efficacy, knowledge, support, functionality, and information provision
about the benefits of e-health for older adults. Key facilitators were active engagement of the target end users in
the design and delivery of e-health programs, support for overcoming concerns privacy and enhancing self-efficacy
in the use of technology, and integration of e-health programs across health services to accommodate the multi-

Conclusion: E-health offers a potential solution to overcome the barriers faced by older adults to access timely,
effective, and acceptable health care for physical and mental health. However, unless the barriers and facilitators
identified in this review are addressed, this potential will not be realised.

Keywords: Mobile health, E-mental health, Acceptance, Engagement, Multimorbidity

Introduction
In recent years, rapid population ageing has become a
worldwide phenomenon. In 2018, older people outnum-
bered children for the first time in history. By 2050, they
are expected to make up 22% of the global population
[1]. Commensurate with this growth is the need to en-
sure proper planning and delivery of health services and
supports to facilitate full and happy lives across the age
spectrum.

The wellbeing of older adults is diverse. While some
lead physically active lives free of major health concerns,
population ageing has also coincided with a sharp
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increase in non-communicable diseases (e.g., diabetes,
cancer, and heart disease) [2], and in some older popula-
tions, the co-occurrence of multiple chronic conditions
is as high as 77% [3]. Age-related factors, such as
changes in social roles and familial relationships, retire-
ment, and deteriorating physical health are also associ-
ated with increased mental health challenges [4, 5].
Crucially, 15% of older adults experience a mental health
disorder [6], and a further 15% experience clinically sig-
nificant depressive symptoms [7]. This makes the pro-
motion and maintenance of mental health an equally
important consideration alongside physical health for
older adults. Facilitating access to health and mental
health services and supports for older people is, thus, a
global imperative.
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Currently, health systems are not well aligned with
the complex needs of older adults [8]; there is a ten-
dency to focus on individual diagnoses rather than on
treatment of the whole person [9-11]. Widespread
endorsement of this ‘single disease framework’ by
current health systems has arguably hindered the
provision of integrated, ‘patient-centred care’ for older
adults [11]. Consequently, and despite growing health
and medical advances, the rate of mild-to-moderate
disability of older adults has remained stable over the
past three decades [6, 12], resulting in increased
health service utilization [3, 11, 13—15]. At the same
time, older adults often face unique challenges to
accessing health services, including limited income or
insurance, reduced mobility or disability, rural or re-
mote location, and negative self-perceptions of ageing
(associated with lower health-related quality of life)
[16, 17].

e-Health (defined as any health service, platform,
tool, or intervention delivered electronically) [18] has
substantial potential to improve access to, as well as
support the provision of efficient and effective care
for older adults [19, 20]. Research shows that adop-
tion of information and communication technology by
older adults is increasing [21], and is perceived to be
positive and essential to their everyday lives [22]. This
creates significant potential to better support the
health care needs of older aged adults within the
current limitations of our health service systems. To
date, two systematic reviews have explored the bene-
fits of e-health for older adults, finding clinically sig-
nificant improvements in health behaviors (increased
physical activity and healthy eating) as well as psycho-
logical and health outcomes (memory and blood pres-
sure) [23, 24] associated with the use of these
technologies.

Despite the availability and potential benefits of e-
health for older adults [25] barriers to uptake and use
remain [23, 26]. Limited attention has been paid to how
and why older adults choose to engage with e-health ser-
vices, and the factors that impact on this. We sought to
address this gap by reviewing the existing literature on
barriers and facilitators to the use of e-health by older
adults, with a view to informing the development and
implementation of a targeted e-health intervention for
older adults. The results of this review are discussed
with reference to the key constructs of the Unified The-
ory of Acceptance and Use of Technology2 [27].

Methods

This review follows the Preferred Reporting Items for
Systematic Review and Meta-Analyses, Scoping Review
extension (PRISMA-ScR) guidelines [28], and uses a
scoping review methodology outlined by Arksey and
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O’Malley [29], and Levac et al. [30]. The choice to con-
duct a scoping review rather than a systematic review
was informed by Munn et al. [31], who explains that sys-
tematic reviews focus on the synthesis of quantitative
outcomes assessing the effectiveness of treatments and
practice. In contrast, a scoping review is an appropriate
method to a) identify the scope of available literature on
a given topic; b) provide an overview of concepts relating
to the topic; and c) identify gaps in the literature. Given
the limited literature exploring barriers and facilitators
to e-health use by older adults, a scoping review of the
available evidence, and evidence gaps, was considered
most appropriate.

Eligibility

Individual studies were included in the review if they: (i)
were published in the English language; (ii) constituted
outputs of empirical research (either quantitative, quali-
tative or mixed methods); (iii) were published in a peer-
reviewed journal; and (iv) reported on participants aged
60 years and over. Studies were excluded if they: (i) were
not written in the English language; (ii) constituted grey
literature; (iii) were not published in a peer-reviewed
journal; and (iv) reported on populations aged under 60
years. Sixty years was selected as the key age criterion,
based on the United Nations definition of an “older” per-
son, regardless of that person’s individual history or
where in the world they live [32]. Articles which met the
eligibility criteria were included regardless of journal
rank and impact factor, to ensure identification of a wide
range of methodologies; particularly qualitative method-
ologies, which remain underrepresented in high impact
biomedical journals [33]. Studies were included if they
made any form of reference to uptake, acceptance, atti-
tudes, benefits, influences, perceptions, usefulness, deter-
minants of use, experiences, expectations, and beliefs in
relation to e-health use by older people. e-Health was
defined as any electronic, mobile, online-delivered health
or mental health service, including passive (e.g., health
information webpage or patient portal) and active (e.g.,
clinician-moderated) therapy [18].

Search strategy

A search of databases: CINAHL, Embase, Medline,
Psychology and Behavioral Sciences, PsycINFO, and Sco-
pus, was conducted by DBooth on 4th August 2020. No
limit was placed on the date of databases searched. A
combination of subject headings and keywords specific
to each database was used in Medline, PsycINFO,
Embase, and CINAHL. Keyword searches were used in
Psychology and Behavior Science Collection and Scopus
databases. See supplementary file for search strategy.
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Fig. 1 PRISMA flow chart of study selection

Screening

Figure 1 shows the PRISMA flow chart. A total of 3536
papers were identified and were uploaded to Covidence
(https://www.covidence.org/), where all screening and data
management was completed against the inclusion and ex-
clusion criteria. After screening titles by the predefined eli-
gibility criteria, 3012 were excluded, resulting in 542
papers. Following this, a further 457 papers were excluded
based on abstract screening, leaving 85 papers for full text
review, resulting in a total of 14 papers for extraction. It
should be noted that the preliminary search for appropri-
ate papers identified two studies with participants aged 50
years and older, which provided valuable information re-
lating directly to the research question [34, 35]. A decision
was made to include these studies, as the mean group age
was greater than 60 years. JW performed the initial title
and abstract screening phases of the review. Both JW and
DBetts reviewed the full text publications for inclusions,
with MH resolving any conflicts.

Analysis

Data was extracted from the 14 included studies according
to the following fields: author and vyear, field (e.g., chronic
disease or mental health), study design, study focus e.g.,
(prevention of diabetes or depression intervention), descrip-
tion of population including important demographics such
as rural location or physical disability, age range and mean,
recruitment country, technology type (e.g., tablet or PC),
service or intervention (e.g., pain management application),
barriers to access, and facilitators to access. Tables 1 and 2
displays these data. After familiarisation with each of the
papers, preliminary coding of three papers was completed
by JW and DBetts, and a codebook was created to guide
the analysis of the remaining 12 papers by JW. Following
this, codes were cross-referenced and synthesised into five
thematic categories by JW and DBetts, with consultation
from MH to resolve discrepancies. Key themes were dis-
cussed with reference to the Unified Theory of Acceptance
and Technology Use 2, briefly outlined below.


https://www.covidence.org/
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Table 1 Characteristics of included papers (n = 14)
Author & Year Study Focus Population (n, mean age) Recruitment Technology
design country
Bhattarai et al.  Qualitative  App for pain self-management of arthritic pain 65+ years with arthritic pain (16, Australia Smart phone
(2020) interviews 73)
Bujnowska- Quantitative  How to support elderly Polish people to access 60-90 years, supporters, and non-  Poland Any device
Fedak & survey e-Health (preferences and attitudes) supporters of e-health (286, 74) with internet
Pirogowicz access
(2014)
Cajita et al. Qualitative ~ Mobile health adoption in older adults with heart 66-83 years with heart failure (10,  USA Smart phone
(2018) interviews failure not reported)
Coley et al. Mixed Prevention of cardiovascular disease and diabetes 65+ years with cardiovascular or Finland, PC
(2019) methods diabetes risk factors (341, 68.7) France &
Netherlands

Currie et al. Qualitative  Attitudes and acceptance of eHealth 60-74 years, rurally located people  Scotland PC, laptop,
(2015) interviews technologies by older rural people with chronic  with chronic pain (4, not reported) or tablet

pain
de Veeretal.  Quantitative Intention to use e-health 60-77 years (1014, not reported) Netherlands ~ PC
(2015) survey
Mishuris et al.  Qualitative  Barriers to patient portal access - veteran specific  50-100 years, veterans (17, 61) USA PC or laptop
(2014) interviews
Nymberg et al. Qualitative  Beliefs, attitudes, experiences, and expectations of 65-80 years with at least one Sweden Any devise
(2019) interviews IT interventions for the prevention and treatment  chronic disease (15, 73) with internet

of chronic diseases access
Park et al. Qualitative  Perceptions and experiences of [T medication Range unknown, Veterans and USA Smart phone
(2020) interviews adherence non-veterans with history of cor-

onary heart disease (28, 67)
Pywell et al. Qualitative  Barriers to older adults’ uptake of mobile-based 53-77 years with low mood (10, England Smart phone
(2020) interviews mental health interventions 68)
Rasche et al. Mixed Barriers to using health apps 61-82 years, general population Germany Smart
(2018) methods (95, 67) phones and
tablet

Still et al. Qualitative  Experience of African-Americans’ using an app to  62-91 years with hypertension (21, USA Smart phone
(2018) interviews manage hypertension 72)
Van Middelaar ~ Qualitative ~ HATICE (Healthy ageing through internet 65-84 years with increased risk of ~ Netherlands ~ PC
et al. (2018) interviews counselling) cardiovascular disease (20, 71)
Zibrik et al. Mixed Immigrant Chinese & Punjabi seniors' barriers and  60-79 years. Punjabi, and Chinese ~ Canada PC
(2015) methods facilitators to e-health immigrants (55, not reported)

Note. PC = personal computer

Theoretical framework

The Unified Theory of Acceptance and Technology Use
(UTAUT) is one of the most comprehensive and widely
used technology acceptance models [47]. UTAUT pro-
poses that behavioural intention to use technology is af-
fected by an individual’s effort expectancy (degree to
which the technology is perceived to be easy to use),
performance expectancy (degree to which the technol-
ogy is perceived to be useful), social influence (degree to
which using the technology is supported by an individ-
ual’s social network), facilitating conditions (the degree
to which an individual believes to have the resources to
use the technology) [48]. UTAUT2 adds three additional
constructs to the original UTAUT—hedonic motivation
(degree to which the technology is perceived to be en-
joyable), price value (degree to which the technology is
perceived to be affordable and cost-effective) and habit

(the degree to which technology use is influenced by the
passage of time) [49]. UTAUT and UTAUT2 are most
commonly applied using quantitative approaches. How-
ever, in this review UTAUT2 was applied as an analyt-
ical framework to facilitate deeper insights into the key
findings from this review and identify areas for further
research.

Results
Of the 14 papers identified, 12 reported on barriers, and
13 reported on facilitators of e-health use in older adults.
The characteristics of these papers are summarized in
Table 1.

The barriers and facilitators to older adults accessing
e-health were each mapped into five thematic categories
(1) individual, including intrinsic and extrinsic; (2)
technological, including functionality, content, and
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Table 2 Overview of findings
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Factor Category Barrier Facilitator
Individual Intrinsic Ageing limitations: reduction of hearing, sight, memory, and fine motor Desire to learn [34, 36-38, 41].
control [34, 36-39]. Motivation to make a lifestyle change [19, 43].
Perceived self-efficacy [35, 38, 40, 41]. Altruism: wanting to contribute to scientific progress
Lacking confidence in e-health [42]. [19, 41, 43].
Fear and dislike of technology [37].
No interest in learning [37, 42].
Extrinsic Lack of experience/skills with e-health [35, 37] or technology [36, 38, 411. Belief that e-health services are of benefit [19, 34, 37,
Lack of knowledge of e-health [34, 35]. 40].
Previous negative experience [40]. Convenience of e-health [45].
Unmet expectations [37]. Ability to incorporate into current routine [40, 44, 46].
Lack of need to change [34, 36, 37, 39]. Previous experience and skills [19, 35, 36, 40].
Fear that traditional services my perish [37]. Previous experience with e-health and required skills
Disbelief in efficacy of e-health [37, 39, 42]. [19, 35, 36, 401.
Lack of external accountability [44, 45]. Positive experience with technology generally [37].
Inability to incorporate into routine [44]. Opportunity to learn new information [43].
Required effort [35, 38].
Cultural limitations such as language barriers and e-health detracting from
time with family [38].
Technological ~ Functional Small screen and text [44]. Ease of use such as audio feedback, and large and clear
Small icons, lack of colour contrast [36]. visual display [35, 36, 40, 41].
Complex functionality [42].
Poor functionality [35, 37, 41].
Content Lack of alerts [41]. Personalized content [37, 44-46].
Alert fatigue: reminders/emails/texts [46]. Use of reminders/alerts [41, 44, 46].
Condescending and impersonalized communication, inability to respond to  Use of images [46].
reminders [46].
Overwhelming and difficult to understand content [35, 38].
Too much content on one page [44]
Availability Lack of access to electronic equipment [38] Free or low-cost electronic equipment [36].

Relational Technological

Support

Social Support

Environmental Location

Organizational  Privacy

Trust

Data sharing

Cost of electronic equipment and internet service [34, 36].

No training/support to learn [36, 38].

No one to help troubleshoot issues [41].

Reliance on family for guidance, and lack of family’s patience and
understanding while learning [38].

Lack of social interaction [37, 45].

Absence of interpersonal communication [35].

Communication through technology considered an ‘inauthentic experience’
[35].

Poor/unreliable internet [45].
Health information concerns [35, 42, 46].

Unknown accuracy of information [37, 38, 42].

Not knowing who people are communicating with [35].

Concern over management of emergency situations [37].
Concern over Western Medicine's prioritization of medication [38].

Lack of communication between health platforms [37].

Training/support to learn [36-39, 41].

Dedicated coach for training and continued support
[41].

Peer-to-peer platform to share experiences [44].
Option for family/carer to provide support [34].

Socially inclusive and community-based information
[38].

Availability to rural/remote populations [45].

Recommandation from physician [36, 43].
Content designed by experts in the field [45].
Access to specialists through platform [34].
Authenticity: platform with clear credentials [35].

Sharing of health information between health care
providers [39, 44, 46].

Note. Individual = persons’ individual attributes including physicality, cognition, experience, skills, and knowledge; technological = the use of the technology,
including device functionality, content, and availability; relational = person-to-person engagement and support; environmental = location context and
characteristics; organizational = structure, capabilities, and development of the service

availability; (3) relational, including technological sup-
port and social support; (4) environmental, including lo-
cation; and (5) organizational, including privacy, trust,
and the sharing of data (see Table 2).

remembering passwords, and the acquisition of new
information [39]. Additionally, the reduction of fine
motor control (i.e., trembling hands) made it difficult
to interact with devices, particularly those with small
screens [34, 37]. Perceived self-efficacy regarding the
use of technology was discussed as a barrier by four
of the included studies. Discussion about perceived
efficacy focused on: i) the difficulties of using technol-
ogy [38] and e-health [40]; ii) concerns about the use
of digital mental health technologies [35]; and iii)
feelings of incompetence [41]. Other intrinsic barriers
included a lack of interest in learning, and a fear or
dislike of technology [37, 42].

Individual (n=14)

Intrinsic

Intrinsic barriers (including physical, sensory, intellectual
ability, and motivation) were discussed by nine of the in-
cluded studies. Physical ageing was the most prevalent
barrier to accessing e-health, with hearing and sight lim-
itations being the most common [34, 36—38]. Concerns
about memory were also reported [38], particularly with
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Intrinsic facilitators were discussed by seven studies.
Of these, five highlighted a willingness and desire to
learn [34, 36—38, 41], finding that participants who artic-
ulated an innate sense of curiosity and interest in tech-
nology were more willing to use e-health, and more
likely to engage and explore various e-health platforms.
Other facilitators were a motivation and desire to make
a lifestyle change [19, 43] and a desire to contribute to
scientific progress by trialling e-health programs in the
context of research [19, 41, 43].

Extrinsic

Extrinsic barriers (external factors outside the individual)
were discussed by nine studies. These included inexperi-
ence with e-health [35, 37] or with computers/technol-
ogy in general [36, 38, 41], and an overall lack of
awareness of e-health opportunities [34, 35]. Some stud-
ies reported that participants had previous negative ex-
periences [40] or unmet expectations [37] in relation to
e-health services; a preference for traditional health care
services [34, 36, 37, 39]; or a genuine fear that, if unused,
traditional health services may cease to exist [37]. Stigma
around e-health services in some studies extended to a
disbelief in the reported advantages of technology [37],
lack of confidence in the use of technology as a health
service [42], and a belief that telephones (smart phones)
are for telephone communication only and not for
health services [39]. Other studies reported that the per-
ceived lack of routine and structure (external account-
ability) provided by e-health services [44, 45] created a
barrier to incorporate e-health into daily routines [44],
and a perception that learning to engage with e-health
involves more effort than reward [35, 38]. Cultural bar-
riers, including second language difficulties and the cul-
tural value of technologies detracting from time with
family were also noted [38].

Extrinsic facilitators were identified by eleven studies.
These included a perception that e-health services are of
benefit [19, 34, 37, 40] and have the potential to support
health care management [37], independent living [40],
and self-managed care [39, 43, 46]. One study identified
the convenience afforded by e-health programs, allowing
participants to progress their care at their own pace and
accommodating issues such as reduced mobility [45].
Three studies found that the ability to incorporate e-
health into participant routines facilitated their use of
these services [40, 44, 46].

Six studies focused on participants’ previous experi-
ences of, and skills relating to, e-health programs [19,
35, 36, 40], finding that prior exposure to, or experience
of, e-health [35] and previous positive experiences with
technology more generally [37], facilitated the use of e-
health in the future. A related finding was that for some
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participants the opportunity to learn new information
acted as a facilitator for engaging with e-health [43].

Technological (n=11)

Functional

Six studies discussed functional barriers related to the
design of e-health programs and their interface with
older end users. Problematic features included small
screen and text [44]; small icons and lack of colour con-
trast between text and background [36]; and complex
functionality that assumes the user has experience with
the technology [42]. Poorly functioning platforms, in-
cluding problems with logging in and navigation [41],
and faulty IT systems that did not function as intended
[35, 37] were also barriers to use.

Functionality (ease of use) was identified as a facilita-
tor to e-health use in four studies [35, 36, 40, 41]. For
example, de Veer et al. highlighted the importance of
platforms that are ‘pleasant’ to interact with, and Cajita
et al. identified useful features for older adults, such as a
large visual display and audio feedback for users [36, 40].

Content

Five studies discussed barriers relating to content, such
as built-in reminder systems to reinforce e-health use.
Lack of alerts or reminders was a barrier reported by
van Middelaar et al. [41]. On the other hand, partici-
pants trialling a medication adherence application re-
ported ‘alert fatigue’, from too many reminders [46].
Participants in this study also reported condescending
communication (praise for taking medication), imper-
sonal messages, and an inability to respond to messages
(facilitates memory) as barriers to continued use [46].
Regarding service content, the large amount of informa-
tion offered across e-health services was perceived as
overwhelming and difficult to understand [35], particu-
larly when the information included complex medical
terminology [38]. Additionally, having too much content
on one page was a barrier to use [44].

Five studies discussed the content of e-health services
as facilitators, highlighting the need for specifically cu-
rated, personalized content, that aligns closely with user
needs [37, 44—46]. Additionally, three studies found that
e-health use was facilitated by reminders and alerts
about content [41, 44, 46], and the use of images to fa-
cilitate memory and attention in relation to medication
[46].

Availability

Barriers relating to e-health availability were discussed
by three studies. These included a lack of access to the
required electronic equipment (i.e., smart phone, tablet,
or computer) [38] and the cost to purchase and upgrade
this equipment, as well as the cost of an internet/mobile
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data or wi-fi service [34]. In particular, cost was a barrier
for older adults who were on a limited or fixed income
such as a pension [36]. Participants in Cajita et al. stated
that the cost of the required equipment outweighed the
perceived benefit of engaging with e-health [36]. In con-
trast, one study found that free, or low-cost, electronic
equipment such as a computer or smart phone facili-
tated the use of e-health by older adults [36].

Relational (n=7)

Technological support

Three studies found that a lack of technological support
(e.g., training, troubleshooting, and guidance) provided
alongside e-health programs was a barrier to uptake. For
example, participants in two studies stated that they
would have felt more encouraged to use e-health if they
were given adequate training and support in using the
technology [36, 38]. Participants in another study were
discouraged from using an online counseling platform
because there was no support to troubleshoot issues
[41]. Reliance on family for support and guidance, and a
lack of patience and understanding from family mem-
bers while participants were learning to use the mobile
technology, was also highlighted as a barrier [38].

Seven studies identified technological support as a fa-
cilitator to e-health use by older adults. Five studies
found that uptake was facilitated by training and support
in relation to the technical aspects of a program [36-39,
41]. Findings highlighted the need for a dedicated coach
to provide training, and continued feedback, to support
participant engagement and progress through the e-
health program [41]. Additionally, Bhattarai et al. found
that peer-to-peer based platforms allowed participants to
share knowledge and experience, thereby facilitating e-
health engagement [44]; while Mishuris et al. found that
family and carer support could facilitate e-health use
[34].

Social support

Lack of social interaction was discussed in three studies
as a barrier to e-health use. Not seeing a person face-to-
face, whether it be a doctor or peers in a group setting,
was a key deterrent to e-health uptake [37, 45]. For par-
ticipants using a mobile-based mental health interven-
tion, the lack of interpersonal communication was
perceived to detract from the therapeutic process, with
communication via technology considered an ‘inauthen-
tic’ experience for this age group [35].

One study found that inclusive, community-based ap-
proaches to designing and implementing e-health sup-
ported uptake by participants, such as peer-led health
information sessions, and receiving information from the
community was particularly important for diverse ethno-
cultural groups [38].
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Environmental (n=1)

Location

Unreliable or unavailable internet services in rural and
remote locations, were discussed as barriers in one study
[45]. On the other hand, one study focusing on older
adults in rural and remote communities [45] addressed
environmental factors relating to location, finding that
e-health reduced the need to travel long-distances to
health care appointments.

Organisational (n =10)

Privacy

Concerns about privacy and security were raised by par-
ticipants in three studies [35, 42, 46]. In one study, 28%
of respondents surveyed viewed privacy as a barrier to
using e-health [42]. Additionally, participants using a
mental health intervention expressed concerns about
who was accessing their health information, and how in-
formation was being shared with practitioners [35]. No
studies identified specific facilitators relating to privacy.

Trust
Mistrust of e-health was reported across four studies,
with a lack of trust in the accuracy of the information
contained in e-health being the greatest concern [37, 38,
42]. Other issues of trust related to participants’ uncer-
tainty about who they were communicating with, par-
ticularly about mental health issues [35]; and
appropriate management of emergency situations [37].
Additionally, Chinese and Punjabi immigrants in Zibrik
et al’s study expressed a distrust in e-health due to a
perceived association with Western medicine’s
prioritization of medication over natural therapies [38].
Five studies discussed trust, with two identifying that
e-health services recommended by a physician were
more likely to be used by older adults [36, 43]. In one
study, this recommendation took the form of a letter in-
viting patients to participate in an e-health program
from their trusted practitioner [43]. Further, participants
were more likely to trust e-health services that were de-
signed by experts in the field [45], provided access to
specialists [34], and provided a clear purpose and trans-
parent credentials [35].

Data sharing

One paper identified a lack of information communica-
tion between health platforms and professionals as a
barrier, with participants expressing a desire for e-health
services to be streamlined, and information to be shared
[37]. Supporting this finding, [37] three studies in which
e-health platforms had the capability to share data with
health services found that this facilitated the use of e-
health [42].
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Discussion

This scoping review sought to explore barriers and facili-
tators to the use of e-health by older adults, with the
aim of informing future development and uptake of
digital health and mental health interventions for this
age group. The Unified Theory of Acceptance and Use
of Technology2 (UTAUT2) was used as an analytical
framework to further examine the findings and identify
opportunities for future research.

Analysis of the five thematic categories resulted in
three broad implications for the development of future
e-health services for older adults. These relate to the 1)
design of the e-health service; 2) training and education
provided to increase e-health literacy; and 3) perceived
authenticity of the service. Contextual implications are
discussed as a sub-theme.

Design of the e-health service
Consideration of the specific needs of older adults in the
design of digital health services was one of the most sig-
nificant factors impacting uptake and ongoing use of e-
health services in this review. Consistent barriers related
to the functionality of e-health platforms and problems
with the user interface, such as small screens, text, and
images. These barriers reflect a lack of consideration of
physical difficulties associated with ageing, such as poor
eyesight, hearing, and memory, which can hinder older
people’s engagement. Findings also showed that older
people can become overwhelmed by new information
and alerts, and by challenges associated with altering or
customising the user interface to their individual needs,
creating barriers to uptake. Conversely, when the design
of e-health services addresses the needs of older adults,
engagement increases. Specifically, e-health services that
were accessible, pleasant to use, had larger screens, such
as a tablet or desktop/laptop, larger font size, audio fea-
tures, notifications, and diverse, curated content showed
greater uptake. Based on these findings, the following
features should be considered in the design of e-health
services: i) offering services that are accessible across
multiple technologies including tablets and computers;
ii) features such was audio feedback, large text size, and
a notification system that allows users to set how and
when they are notified, enabling engagement with plat-
forms in a manner that best suits the individual; and iii)
including wide and diverse information that can be cu-
rated for the user based on their circumstances, reducing
the need for navigation through content that may be ir-
relevant and overwhelming, while still offering a plat-
form that addresses multiple health needs without
requiring users to engage with different platforms, ser-
vices, or professionals.

Findings from this review suggest that both useability
and usefulness are important factors to consider when
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designing future e-health services. These factors align
with the constructs of individual effort expectancy and
performance expectancy in the UTAUT2 framework. In
fact, one study included in this review applied the
UTAUT, finding that effort expectancy and performance
expectancy were both highly related to older people’s
intention to use e-health [40]. It should be noted that
findings from other studies differ, suggesting that for
older people, effort expectancy is more important than
performance expectancy in predicting the uptake of
digital technologies [50], however, this study did not
specifically focus on the use of e-health services.

Useability and usefulness have been recognized as im-
portant components of successful e-health uptake in the
wider literature [51], with De Rouck et al. [52] noting
that a thorough understanding of the factors that impact
on the useability and usefulness of e-health services for
specific end users would support technological design
and effectiveness. Since older adults are not a
homogenous group [2], their physical needs and ability
to engage with digital platforms can vary. Consideration
of age-related factors and allowing older adults to
customize platform interfaces would provide them with
more options to engage. To address these issues, find-
ings from this review suggest that future e-health devel-
opers should not only consider the design elements
described earlier in this discussion but should actively
incorporate the feedback of older adults in their design,
engagement, and delivery strategies. This process of con-
sultation can be achieved using focus groups, individual
interviews or surveys, and pilot studies — all of which
can occur both pre- and post-development of e-health
platforms.

Training and education to increase e-health literacy
Alongside design, a significant factor influencing the
successful uptake of e-health by older adults was training
and education in how best to use the technology to their
advantage. The ability to use and benefit from e-health,
known as e-health literacy, is an important part of en-
suring the effectiveness of e-health program engagement
and outcomes across the lifespan [53, 54]. In this review,
effective training, and education to develop e-health lit-
eracy took two distinct forms—providing practical skills
to support older adults’ use of e-health programs and
addressing misconceptions or previous negative experi-
ences with e-health programs.

In relation to practical skills, common barriers were a
lack of i) previous experience, ii) training on how to use
the technological features of the program, and iii) access
to formal or informal supports to troubleshoot prob-
lems. Yet, older adults who were provided with support,
guidance, and training were more likely to express posi-
tive associations with e-health. Specific examples of
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successful training and support included; addressing is-
sues of discouragement and inexperience by providing a
dedicated coach for initial and ongoing guidance; help-
ing to build trust, encouragement, and motivation [41];
addressing a lack of basic computer skills by facilitating
and offering low-cost group computer classes [38]; and
including family and carers in initial training sessions so
they could provide informal ongoing support [34]. Add-
itionally, where support and training focused on the po-
tential benefits of e-health, older adults were less likely
to perceive it as difficult, incompatible with their current
health and lifestyle needs, or ineffective as a treatment
platform.

Application of the UTAUT2 suggests that providing
older people with training and education in the use of e-
health technologies may facilitate effort expectancy, per-
formance expectancy and facilitating conditions. They
also suggest that social influence may play a role in sup-
porting ongoing engagement with e-health, supporting
findings from a previous systematic review [55]. In con-
trast, de Veer et al. [40] found that social influence had
no impact on e-health uptake, after beliefs about per-
formance expectancy and effort expectancy had been
taken into account. According to Venkatesh et al. [48]
social influence only plays a role in a mandatory context.
However, findings from this review suggest that receiv-
ing information and support from community members
was important for older people, particularly those from
diverse ethnocultural groups [38]. Future research
should therefore explore the impact of social influence
on e-health uptake by older people from specific cultural
groups.

Authenticity

Findings from this review suggested that e-health uptake
is enhanced when e-health services and service providers
are perceived to be authentic (trustworthy and credible).
Older adults were less likely to engage with e-health ser-
vices when they were concerned about how their privacy
would be protected. Additionally, some older adults
expressed uncertainty about the appropriate sharing of
their personal information with other health services,
with one study reporting that participants favoured e-
health programs that were streamlined across traditional
service settings and shared pertinent information with
appropriate health professionals across these settings
[37]. The importance of establishing trust in e-health
has been increasingly recognised as a key challenge for
the field, with previous research suggesting that con-
sumer confidence in information security and privacy is
likely to influence how they choose to engage [56].
These concerns could be addressed by employing strat-
egies to strengthen the authenticity of the e-health pro-
gram. Strategies could include referrals to e-health
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services from a trusted source such as a general practi-
tioner or mental health service provider [36, 43], provid-
ing access to health and mental health specialists [34],
and ensuring that e-health services practice effective col-
laboration in the management and sharing of relevant
health information [39, 44, 46].

Findings from this review suggest that the impact of
variables such as perceived credibility and trustworthi-
ness on e-health uptake by older adults may warrant fur-
ther exploration. While the UTAUT2 does not include a
specific construct relating to trust, a recent study by [27]
extended the UTAUT2 by adding two important factors,
mass media (channels of communication—whether writ-
ten, broadcast, or spoken—that reach a large audience)
and trust (the subjective expectation with which con-
sumers believe that a specific transaction occurs in a
way consistent with their expectations). Application of
these constructs in a small sample of Jordanian commu-
nity members (n=7) found that the adoption of a mo-
bile banking technology was positively and significantly
influenced by the mass media (television, radio and
internet promotion) and trust (security and privacy of
the mobile banking service) [27]. These additional con-
structs shed new light on the findings of this review.
Viewed in combination, is possible to infer that targeted
public health media campaigns to raise the profile, rele-
vance, and credibility of e-health services, and articulate
how to evaluate the credibility and utility of these ser-
vices, may be effective in addressing some of the barriers
to e-health uptake by older adults.

Contextual considerations

So far, this discussion has focused on three broad impli-
cations for the development of e-health services for
older adults. While not as prominent in the literature,
the sub-theme of contextual considerations nonetheless
offered important insights for future development of e-
health programs for older adults.

In some studies, financial factors were highlighted as a
barrier to accessing e-health programs. Older adults who
were retired, on a fixed income, or who lived in a remote
location were less likely to engage with e-health pro-
grams. The ability to use technology was also restricted
by the type of access to the internet, the cost of owning
or upgrading a computer, or a perception that the cost
of accessing e-health programs outweighed the benefits.
Analysis of these findings using the UTAUT2 suggest
that price value may be an important facilitating condi-
tion that plays a role in the uptake of e-health technolo-
gies by older people. Further research applying the
UTAUT?2 with this population is needed to determine
the predictive power of this construct.

Findings from this review highlight the important issue
of equity in accessing e-health, where a possible digital
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divide exists beyond age or generational issues [18]. The
notion of a digital divide broadly refers to the separation
that can exist between those who have access to, and the
ability to understand diverse technological resources,
and those who do not [57]. Research in this area has
found that structural inequalities such as low socioeco-
nomic status, ethnicity, and education levels, often con-
tribute to such disparities in the use of e-health
programs [58, 59]. Further, Beard [12] suggested that
challenges of appropriate resourcing and access to tech-
nology are likely to be more significant for older adults
than for other groups; an observation supported by this
review. Conversely, e-health also holds great potential
for enhancing access to health and mental health pro-
grams for older adults, particularly those with disabilities
or those who live in remote locations, with limited trans-
port options.

Gaps in the literature and opportunities for future
research

While literature on the impacts and efficacy of e-health
for older adults is growing [19, 20], to date, few studies
have focused on understanding the practical and con-
ceptual barriers and facilitators for older adults in acces-
sing e-health services. Given the rapid increase in
population ageing, and the complex health and mental
health challenges older people can experience, future re-
search exploring the potential for e-health to respond to
these challenges is essential. Research with a focus on
digital mental health interventions for older people is
needed, as this review identified only one study that fo-
cused on the use of e-mental health by older people.
This finding is concerning given the prevalence of men-
tal health concerns in older populations [4, 5], the in-
creased risk of physical health problems in older adults
with mental health problems [60], and Australian data
indicating that older adults are the least likely of all age
groups to access mental health services [61]. Future re-
search is also needed to explore broader environmental
and contextual factors impacting on e-health use by
older people, as the existing literature tended to focus
on individual, relational and design-related factors. Find-
ings from one study suggested that including older
people in the process of designing and developing e-
health services may enhance their relevance for, and use
by, this population. More research is needed to explore
how older adults can best be included in the e-health de-
sign process.

Additional gaps in the literature were highlighted
when applying the UTAUT?2. Notably, findings from this
review did not find evidence that specifically supported
the constructs of habit and hedonic motivation. While
three studies did find that e-health uptake was enhanced
when participants were able to integrate the e-health
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service into their pre-existing routines, this finding does
not directly address the construct of habit (the length of
time from initially adopting and using e-health). Further
research could address this gap by exploring whether the
passage of time has an impact on e-health engagement
by older people. While e-health services are not conven-
tionally designed to be enjoyable, future research could
also investigate what aspects of hedonic motivation
might support engagement with these services. Finally,
findings from this review suggested that the constructs
of price value and social influence may facilitate the up-
take of e-health services by older people. Of particular
importance was the finding that these constructs may
impact on specific groups of older people who are
already experiencing higher levels of disadvantage, such
as older people on low or fixed incomes, or older people
from cultural or ethnic minority groups. This highlights
an urgent need for future research examining factors
that facilitate or hinder the use of e-health services by
specific groups of older people, who may be particularly
vulnerable or marginalised. Combining UTAUT2 with
normative theories of social justice and equity may facili-
tate such efforts [47].

Limitations

This review has several limitations. Firstly, as non-
English publications were excluded, any pertinent non-
English language publications are likely to have been
missed, possibly resulting in a culturally biased review.
Secondly, while the inclusion criteria for this review en-
abled identification of a wide range of literature the use
of broader search terms means that studies focused on
more specificc narrow subject areas may have been
missed. Finally, while PRISMA-ScR guidelines were ad-
hered to at every stage of this review, the protocol was
not registered.

Conclusion

Consideration of the specific barriers and facilitators that
influence the use of e-health by older adults is critical to
improve their use of e-health programs, and to realise
the potential of technology to ameliorate the challenges
associated with traditional healthcare for this group.
Findings from this review suggested that older adults are
more likely to use e-health services that are cognizant of
their physical and functional needs, provide appropriate
education and training to engage with e-health, address
previous negative experiences of, and misconceptions
about, digital health technologies; and employ strategies
to enhance the perceived trustworthiness and credibility
of e-health. Further research is needed to explore the
practical and conceptual barriers and facilitators for
older adults in accessing e-health.
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Abstract

Background: There is growing evidence of the positive effects of electronic health (eHealth) interventions for patients with
chronic illness, but implementation of such interventions into practice is challenging. Implementation strategies that potentially
impact implementation outcomes and implementation success have been identified. Which strategies are actually used in the
implementation of eHealth interventions for patients with chronic illness and which ones are the most effective is unclear.

Objective: Thissystematic realist review aimed to summarize evidence from empirical studiesregarding (1) which implementation
strategies are used when implementing eHealth interventionsfor patientswith chronic illnessesliving at home, (2) implementation
outcomes, and (3) the relationship between implementation strategies, implementation outcomes, and degree of implementation
SUCCESS.

Methods: A systematic literature search was performed in the electronic databases MEDLINE, Embase, PsycINFO, Scopus,
Allied and Complementary Medicine Database, Cumulative Index to Nursing and Allied Health Literature, and Cochrane Library.
Studies were included if they described implementation strategies used to support the integration of eHealth interventions into
practice. Implementation strategies were categorized according to 9 categories defined by the Expert Recommendations for
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Implementing Change project: (1) engage consumers, (2) use evaluative and iterative strategies, (3) change infrastructure, (4)
adapt and tailor to the context, (5) develop stakeholder interrelationships, (6) use financial strategies, (7) support clinicians, (8)
provide interactive assistance, and (9) train and educate stakehol ders. Implementation outcomes were extracted according to the
implementation outcome framework by Proctor and colleagues: (1) acceptability, (2) adoption, (3) appropriateness, (4) cost, (5)
feasibility, (6) fiddlity, (7) penetration, and (8) sustainability. Implementation success was extracted according to the study authors
own evaluation of implementation success in relation to the used implementation strategies.

Results. The implementation strategies management support and engagement, internal and external facilitation, training, and
audit and feedback were directly related to implementation success in severa studies. No clear relationship was found between
the number of implementation strategies used and implementation success.

Conclusions: This is the first review examining implementation strategies, implementation outcomes, and implementation
success of studiesreporting theimplementation of eHealth programsfor patientswith chronicillnessesliving at home. Thereview
indicatesthat internal and external facilitation, audit and feedback, management support, and training of clinicians are of importance
for eHealth implementation. The review also points to the lack of eHealth studies that report implementation strategies in a
comprehensive way and highlights the need to design robust studies focusing on implementation strategies in the future.

Trial Registration: PROSPERO CRD42018085539; https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=85539

(J Med Internet Res 2019;21(9):€14255) doi: 10.2196/14255
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chronic illness; eHealth; implementation; implementation strategies; implementation outcomes; realist review

Introduction

Electronic health (eHealth), defined as “health services and
information delivered or enhanced through the Internet and
related technologies’ [1], has great potentia for persons with
chronic or long-term illnesses. For example, eHealth provides
optionsfor self-management, patient-provider communication,
monitoring, and shared decision making [2-5]. A growing body
of evidence indicates positive effects of eHealth services on
patient health outcomes [6-9]. For example, telehealth is
regarded as a safe option for delivery of self-management
support [10], and internet-delivered cognitive behavioral therapy
(ICBT) has shown promising results as an alternative to
traditional face-to-face interventions among persons with
chronic health illnesses [3]. Similarly, studies indicate that
eHealth services can be effective in reducing hospital admissions
for patients with chronic illnesses such as chronic obstructive
pulmonary disease [11] and reducing symptoms of anxiety and
depression [12] and may contribute to successful
self-management of chronic pain [13]. Moreover, patientsusing
eHealth services have reported high levels of acceptability and
satisfaction [11,14], and health care providers have described
clinical benefitsfrom eHealth services[2]. Understanding more
about the implementation of eHealth services for patients with
chronic conditions, a large patient group with unpredictable
disease trajectories and the need for coordinated long-term
multidisciplinary follow-up, would be beneficial and could lead
to successful implementation in other areas.

Even with a growing number of eHealth programs, many of
which have shown promising results [15], the actua
implementation of such programsinto everyday usein clinical
practice has proven to be challenging [16,17]. The
implementation process can be demanding and requires
significant effort to succeed [18]. The phase between the
organizational decision to adopt an eHealth program and the
health care providers' routine use of that program ismultifaceted
and complex [4,15,18]. Implementation strategies, defined as

https://www.jmir.org/2019/9/e14255

“a systematic intervention process to adopt and integrate
evidence-based health innovations into usual care’ [19], can
aid the implementation of eHealth programs into practice
[18-20]. Implementation strategies constitute the how-to
component of changing health care practice [20], and anumber
of known implementation strategies can possibly impact
implementation success [19,21,22]. When implementation is
initiated in a clinicad hedth care setting, the use of
implementation strategies refersto the concrete activities taken
to make patients and health care providers start and maintain
use of new evidence within theclinical setting. Implementation
strategies are often part of an implementation plan, which
describes what will be implemented, to whom, how and when,
with the implementation strategies constituting the how-to in
the plan. Theimplementation strategies can include awiderange
of activities directed toward different stakeholders (eg,
involvement of health care providers and patients, training and
follow-up in the delivery of theclinical intervention, leadership
engagement and internal and external support) [22]. The
implementation strategies can be used as standal one (discrete)
strategies or as a combination of strategies (multifaceted) [23].
Even though the research on implementation strategiesis till
initsinfancy, thereisagrowing recognition that implementation
will not happen automatically and that use of implementation
strategies can be effective, particularly as they target those
intending to use the new evidence directly [23,24].

Despite existing implementation strategy taxonomies and
implementation process models (ie, practical guidance in the
use of implementation strategies to facilitate implementation)
[25], and the fact that some organizations have developed a set
of implementation strategiesfor usein their ownimplementation
processes [26], there is still limited understanding regarding
which strategies to use and the relative importance of these
strategies when promoting use of evidence-based interventions
inclinical practice[22,27]. Notably, Greenhal gh and colleagues
[28,29], who recently developed and tested a framework for
nonadoption, abandonment, scale-up, spread, and sustainability
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(NASSS) of health and care technol ogies, argue that technology
implementation will not succeed until the complexities of
multiple, interacting domains (eg, the illness, the technology,
the organization, and the implementation process) are taken
into account and addressed. With the exception of a few
initiatives such as the one taken by the Greenhalgh group, little
emphasis has been placed on the planning of and reporting on
implementation strategies related to the implementation of
eHealth interventionsinto practice [30,31]. Research literature
has summarized different aspects of eHealth implementation
[18], including barriers and facilitators [32-34], frontline staff
acceptance of eHealth technologies [35], patient recruitment
strategies[36], and eHealth implementation in rural areas[31].
However, the empirical research literature on strategies for
eHealth implementation has not yet been reviewed or
summarized. Also, the relationship between implementation
strategies, implementation outcomes, and implementation
successisrarely adequately described.

Implementation outcomes can be measured by means of various
methods (eg, qualitative, quantitative, mixed), and the success
of the implementation effort can be evaluated on the basis of
implementation outcomes [37]. When seeking to understand
implementation outcomes, researchers have stated that the
relative importance of each single outcome measurement may
vary in importance depending on stakeholders and may have
different consequences depending on setting [37]. Thisindicates
that implementation success is not necessarily derived directly
from the implementation outcome measurements. Therefore,
assessment  of implementation success in addition to
implementation outcomes can, as pointed out by Proctor and
colleagues [37], play an important role in understanding and
assessing the success of the implementation effort.

This project sought to further research and gain knowledge in
this areathrough a systematic realist review. Therealist review
approach involvesidentifying how and why interventionswork

Table 1. Key termsand their definitions.

Vars et a

(or fail to work) in different contexts and examines the links
between context, mechanisms, and outcomes [38]. Unlike
classical systematic reviews, realist reviews focus not only on
if the program works but also on how, why, and for whom [38].
The approach is often described as* what works for whom under
what circumstances and why.” As noted by Rycroft-Malone
and colleagues [39], the redlist review method is especialy
suited when conducting reviews on implementation, due to
implementation processes’ complex, multifaceted nature and
the limited understanding of their mechanisms of action [39].
This systematic realist review aimed to summarize evidence
from empirical studies regarding (1) which implementation
strategies were used when implementing eHealth interventions
for patients with chronic illnesses living at home; (2) which
implementation outcomes were achieved; and (3) the
relationship between implementation strategies, implementation
outcomes, and degree of implementation success.

Methods

Overview

A systematic redlist review, by means of an aggregative
approach using predefined concepts (ie, implementation
strategies and implementation outcomes) [40] was considered
suitable to provide an explanatory analysis focusing on which
implementation strategies were used, in what circumstances,
how, and leading to which implementation outcomes. In
addition, as an evaluation of the reported implementation
outcomes, the degree of implementation success was
summarized qualitatively based on the study authors own
definition. This review focused on the implementation of
eHealth programs used by patients with chronic ilinessin their
own homes. See Table 1 for details, key terms and definitions.
The protocol for this realist systematic review has been
registered and published in the Prospective Register of
Systematic Reviews (PROSPERO; CRD42018085539).

Term Definition

eHealth
not limited to:

Health services and information delivered or enhanced through the internet and related technologies[1]. Including but

«  mHealth (mobile health): health practice supported by mobile devices [41]
«  Telehealth: using telecommunications and virtual technology to deliver health care outside of traditional health

care facilities[42]

«  Patient portals (secure online websites that give patients access to persona health information) [43]

For inclusion in this review, the eHealth program had to have patients/clients in their own homes as the primary users,
optionally with support or involvement from health care providers. In this publication, the collective term eHealth is
used unless a more specific definition is considered of essence.

Implementation

Implementation strategy

Process of putting to use or integrating evidence-based interventions within a setting [44].

Systematic intervention process to adopt and integrate evidence-based health innovations into usual care [19]. The

Expert Recommendations for Implementing Change project has defined and sorted implementation strategiesinto a
taxonomy consisting of the following categories: (1) engage consumers, (2) use evaluative and iterative strategies, (3)
change infrastructure, (4) adapt and tailor to the context, (5) develop stakeholder interrelationships, (6) use financial
strategies, (7) support clinicians, (8) provide interactive assistance, and (9) train and educate stakeholders [22].

Implementation outcome

Effects of deliberate and purposive actions to implement new treatments, practices, and services [37]. Proctor and col-

leagues[37] have defined and sorted implementati on outcomes into the implementation outcome framework consisting
of the following terms: (1) acceptability, (2) adoption, (3) appropriateness, (4) costs, (5) feasibility, (6) fidelity, (7)

penetration, and (8) sustainability.
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Literature Search

A systematic literature search was performed by the librarian
(M) inthe electronic databases MEDLINE, Embase, Psyclnfo
and Allied and Complementary Medicine Database (Ovid),
Cumulative Index to Nursing and Allied Health Literature
(EBSCOhost), Scopus, and Cochrane Library. The search terms
were developed by thefirst author (CV) and thelibrarian (M@)
using acombination of keywords and database-specific headings
and covered the period from January 1, 2006, to October 4,
2018. The starting point for the review period was set to the
year of the first issue of the journal Implementation Science
(2006), since there was a pronounced focus on implementation
from that point, although some researchers had been working
within thisfield earlier. The basic search strategy (Multimedia
Appendix 1) was modified for usein each database. Additional
studies were detected based on references and citations in the
included studies.

Criteriafor Considering Studiesfor the Review

Inclusion criteria for studies in the review were the reporting
of implementation strategies used in the implementation of
eHealth programs seeking to support adultswith chronicillness
intheir own homes. Studieswereincluded only if they provided
a description of the implementation strategies they had used.
Studies were, for example, excluded if they only mentioned
training had been conducted or management had been involved
without any further description of the content of the training or
management engagement.

Thefollowing illnesseswereincluded: chronic disease, arthritis,
chronic pain, chronic obstructive pulmonary disease, obesity,
diabetes mellitus, and mental disorder. Empirical studies in
English, Dutch, and Scandinavian languages published in
peer-reviewed journals were included. All study designs were
included. Literature reviews, meta-analyses, theoretical articles,
book chapters, editorials, study protocols, dissertations, studies
published in abstract form only, and duplicates were excluded.
eHealth programs involving primarily children, adolescents,
and family care givers or solely for health care providers were
excluded.

Study Selection Process

All titles and abstracts were reviewed by the first author (CV).
Irrelevant publications (eg, studies focusing on non-eHealth
programs) were excluded. Next, two of the authors (CV and
one of the coauthors) independently reviewed titlesand abstracts
using the systematic review software Covidence (VeritasHealth
Innovation). When the authors were in agreement, the studies
were included for full-text review. When the authors were not
in agreement, the first author (CV) conducted a second review
and subsequently made adecision. If there was doubt, the study
was selected for full-text review. Next, CV and one of the
coauthors independently reviewed full-text studies separately.
When the authors agreed, the studies were included. If the
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authors disagreed, the first author conducted a second review
and subsequently made afinal decision. The authors met several
timesduring thisprocessin order to discuss and reach agreement
on the understanding of the inclusion and exclusion criteria.

Data Extraction and Evidence Appraisal

Data were extracted using a data extraction form developed by
the authors for the purpose of this review relating to the study
details, country of origin, design, setting, population,
demographics, intervention, implementation framework,
implementation strategies, implementation outcomes, and
implementation success. NVivo software version 11 (QSR
International) was used to organize and facilitate the extraction.
The data extraction was guided by the aims of the review,
focusing on (1) implementation strategies used, (2)
implementation outcomes achieved, and (3) the relationship
between implementation strategies, implementation outcomes,
and degree of implementation success. The identified
implementation strategies were sorted according to the 9
categories defined by the Expert Recommendations for
Implementing Change (ERIC) project [22]. See Table 2 for
specific description of implementation strategies. Theidentified
implementation outcomes were sorted by the 8 categories in
theimplementation outcome framework defined by Proctor and
colleagues [37]. See Table 3 for specific description of
implementation outcomes. The taxonomies of ERIC and Proctor
have been successfully used by other researchers [45-47] and
were used in thisreview. Implementation success was extracted
according to the study authors own evaluation of
implementation success in relation to the implementation
strategies used, not based on a specific framework. The data
extraction was conducted in two steps. First, implementation
strategies, implementation outcomes, and implementation
success were extracted separately. Next, these 3 sets of data
were put together in atable to evaluate their interrel ationships
(eg, qualitatively ng whether certain combinations were
more common than others). Thefirst author (CV) extracted data
fromall included studies. A second author (SMK) validated the
data extraction of 25% (3/12) of the included studies.

Traditional quality assessment of the included studies in this
review was not undertaken. The realist review methodology
doesnot lean on thetraditional study hierarchy assessment with
the randomized controlled trial s at the top, asit isacknowledged
that multiple methods are needed to cover the entire picture of
what works for whom and under which circumstances[38]. The
relevance of the included studieswas considered based on each
study’s ability to answer the research questions of the review,
including that the studies had provided at least a minimum
description of the content of the implementation strategies used
to be incorporated. Rigor was considered related to the study
authors' credibility based on the conclusions made in the
included studies.

JMed Internet Res 2019 | vol. 21 | iss. 9| €14255 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Vars et a

Table 2. Implementation strategies (adapted from Waltz and colleagues [22]).

Implementation strategies

Description

Engage consumers

Useevaluative and iterative strategies
Change infrastructure

Adapt and tailor to the context
Develop stakeholder interrelation-
ships

Usefinancial strategies

Support clinicians
Provide interactive assistance

Train and educate stakeholders

Involving, preparing, and intervening with patients and the market to involve them and increase demand for
the clinical innovation

Planning and conducting the implementation process, including activities such as make a plan, assess for
readiness, identify barriersand facilitators, eval uate performance and progress, and provide audit and feedback

Changing external structures such as legislation models, aswell asinternal conditions such as facilities and
equipment

Tailoring the innovation to meet local needs and tail oring the implementation strategies toward the identified
barriers and facilitators

Involving relevant internal and external stakehol ders to support and move the implementation process forward

Changing the patient billing systems, fee structures, reimbursement policies, research funding, and clinician
incentives

Supporting clinical staff performance
Supporting implementation issues

Providing written and oral training

Table 3. Implementation outcomes (adapted from Proctor and colleagues [37]).

Implementation outcomes Description

Acceptability
Adoption
Appropriateness

Perception that a given treatment, service, practice, or innovation is agreeable, palatable, or satisfactory
Intention, initial decision, or action to try or employ an innovation or evidence-based practice

Perceived fit, relevance, or compatibility of theinnovation or evidence-based practice for agiven practice setting, provider,

or consumer and/or perceived fit of the innovation to address a particular issue or problem

Cost Cost impact of an implementation effort (incremental or implementation cost)
Feasibility Extent to which a new treatment or innovation can be successfully used or carried out within a given agency or setting
Fidelity Degreeto which anintervention wasimplemented asit was prescribed in the original protocol or intended by the program
developers
Penetration Integration of a practice within a service setting and its subsystems
Sustainability Extent to which a newly implemented treatment is maintained or institutionalized within a service setting’s ongoing,
stable operations
irrelevant studies. Most of these studieswere therefore excluded,
Results

and 237 studieswere selected for full text evaluation. Following

Overview of Included Studies

evaluation by two independent authors (ie, the first author and
one coauthor), 11 studies met all inclusion criteria and were

The search generated 10,480 unique references. From these
references, 5353 were excluded based on the title dlone and an
additional 4890 were excluded based on the abstract. The
inconsistency interms used in theresearch literature on eHealth
and implementation strategies led to alarge number of hitson

https://www.jmir.org/2019/9/e14255
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included [48-58]. In addition, one study was included based on
a manual search of references and citations in the first 11
included studies [59]. See Figure 1 for details on the study
selection process.
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Figure 1. Flow diagram of the study selection process.
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Seven of the 12 included studies used qualitative research design
[48,50,52,53,55,58,59], 2 used quantitative design in terms of
surveys [51,56], and 3 used mixed-methods design [49,54,57].
Of the final 12 included studies, 2 studies were conducted in
the United States [50,54], one in Canada [51], 5 in the United
Kingdom [48,52,53,55,59], 2 in the Netherlands [49,56], one
in Norway [58], and one in New Zealand [57]. All 12 were
published in English.

Two of the 12 included studies were conducted in early phases
of theimplementation (ie, up to 3 months after implementation
startup) [50,56]. Four studies were conducted 4 to 12 months
after implementation startup, defined as middle phase
[48,49,53,55]. The remaining 6 studies were conducted more
than 1 year after implementation startup, defined as late phase
[51,52,54,57-59], and 4 of these had multiple data collection
time points [51,52,54,59].

eHealth Programs and Patient Groups

Of the 12 included studies, 5 targeted the use of online clinical
monitoring programsincluding patient-provider communication
[48,52,53,55,59]. Three studiestargeted use of ICBT [51,56,58].
Two used video consultations [49,54], one studied the
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implementation of both video consultation and ICBT [50], and
one targeted online personal health records [57].

Four of the 12 studies included patients with somatic illnesses
(chronic obstructive pulmonary disease, chronic heart failure,
and chronic pain) [48,53,55,56], 3 studiesincluded patientswith
mental health challenges (anxiety and depression) [50,51,58],
and 5 studies included patients with long-term illnesses in
general [49,52,54,57,59].

Implementation Frameworks and Models

Of the total 12 studies, 8 used implementation frameworks or
modelsto guide the analysis of implementation strategies and/or
implementation outcomes. Two studies used the reach
effectiveness, adoption, implementation, maintenance
framework [50,54], and 2 studies used the normalization process
theory [52,58]. Other frameworks/models were used by one
study each: consolidated framework for implementation research
[51], structurationism [49], promoting action on research
implementation in health services [54] and the plan do study
act cycle [55]. Finally, one study used the theoretical domains
framework in combination with the technology acceptance
model [56]. See Table 4 for details.
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Table 4. Overview of included studies.
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Firstauthor Patient groups eHealth Setting Implementation Implementation  Imple- Study de- Datacollection
project framework mentation  sign
stage
Bailey[48] copp? Clinical moni-  Sheltered  4tenantsused  \/AP MiddleS Case Self-report assess-
toring housing telehedth for 16 study ment, observation,
weeks (QU ALd) focus groups, inter-
views, workshops
Boonstra  Long-termillness- Videoconsultaa Homecare Fromadatabase Structurationism Middle Single Interviews, work-
[49] es tion of 11,000 regu- case shops, written re-
lar customersin study ports, policy plans,
2006, 36 used (MIXED) meeting minutes,
the system observations, quanti-
tative dataon system
use
Fortney Depression ICBT®, Beating Primary Implement RE-AIMY Ear|yh Quality  Qualitative needsas-
(50] theBlues, video C@¥esafety EBpfin6feder- improve-  sessments
consultation netclinics g1y qualified ment
health centers methods
(QUAL)
Hadjis- Anxiety, depres- ICBT, Wellbe-  Communi- ICBTimplemen ¢RI Latd Process  Online survey
tavropou-  sion ing Course ty mental  tationin7 com- evalua
los[51] healthclin-  munity mental tion
ics health clinics (QJANTk)
Hendy [52] Long-termillness- Clinical moni-  Primary Casestudiesof \pM Late Compara-  Interviews, meeting
es toring, wsD'! caretrusts 3 sitesforming tive, lon-  observations, docu-
the WSD pro- gitudinal, ment review
gram qualita-
tive,
ethno-
graphic
case
study
(QUAL)
Hendy [59] Long-termillness- Clinical moni- Headthand Case studies N/A Late Longitudi- Observations, docu-
es toring, WSD social care  representing 5 nal, ment review, infor-
organiza-  large public ethno- mal discussions, in-
tions sector health or- graphic  terviews
ganizations case stud-
ies
(QUAL)
Horton COPD Clinica moni- Homecare During the 6- N/A Middle Case Focus groups, field
[53] toring month imple- study notes, meeting min-
mentation peri- (QUAL) utes
od, only 10
users had been
recruited to the
scheme
Lindsay PTSD", anxiety, ~ Videoconsulta AP pegi- This2-year PARIHSY, RE-  Late Mixed-  Interviews, quantita-
[54] depression, insom- tion, Videoto g center  Projectincluded  am method  tive data on system
nia, chronic pain, ~ Home 93 patients przlgram use
o evalua
SUb tion
(MIXED)
Taylor [55] COPD, chronic Clinica moni-  Communi- 4 community PDSAS Middle Casedud-  Workshop observa-
HE toring ty health nursing settings iesand tions, focus groups,
care involvedin 7- actionre- document review,
month program search field notes
of actionre- method-
search ologies
(QUAL)
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Firstauthor Patient groups eHealth Setting Implementation Implementation  Imple- Study de- Datacollection
project framework mentation  sign
stage

Terpstra Chronic pain ICBT, Master  Mental 13 mental TDE, TAMY Early Descrip-  Evaluation question-

[56] Your Pain health care hedth careinsti- tive de- naire
institutions  tutions sign

(QUANT)

WEells[57] Chronicillness Online PHRY Hedthde- Hedthcareor- N/A Late Grounded Interviews, Web-
livery orga-  ganizationsthat theoryin-  based survey
nizations  had had aPHR ductive

in placefor at approach
least 12 months (MIXED)

Wilhelm-  Depression ICBT, Mood- Genera 3-day training NPT Late Qualita-  Telephoneinter-

sen [58] GYM practice package for tivestudy views

GPs" on ICBT (QUAL)

8COPD: chronic obstructive pulmonary disease.

BN/A: not applicable.

‘Middle: 4-12 months postimplementation startup.
dQUAL: quditative.

®ICBT: internet-delivered cognitive behavioral therapy.
"EBP: evidence-based practice.

9RE-AIM: reach, effectiveness, adoption, implementation, maintenance framework.

hEarly: 0-3 months postimplementation startup.

'CFIR: consolidated framework for implementation research.
ILate: >12 months postimplementation startup.

KQUANT: quantitative.

'WsD: Whole Systems Demonstrator.

MNPT: normalization process theory.

"PTSD: posttraumatic stress disorder.

OSUD: substance use disorder.

PVA: Veterans Affairs.

9PARIHS: promoting action on research implementation in health services.

"HF: heart failure.

SPDSA: plan, do, study, act.

'TDF: theoretical domains framework.
UTAM: technology acceptance model.
YPHR: patient health record.

WGP: general practitioner.

Implementation Strategies Reported

Overview

Nine of the 12 included studies reported the use of an
overarching implementation strategy such astraining [48,56,58],
external facilitation [50,51,54], manageria strategies[59], action
research [55], or a mixture of several discrete strategies [57].
Three studies did not describe any overarching implementation
strategy, only describing the discrete strategies used [49,52,53].

When sorted according to the ERIC categories[22], 5 of the 12
studies reported implementation strategies within 7 or 8
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categories [49-51,55,57], 2 reported implementation strategies
within 5 or 6 categories [52,54], 2 reported implementation
strategies within 3 or 4 categories [48,59], and 3 reported
implementation strategies within 1 or 2 categories [53,56,58] .

The category of implementation strategies most frequently
reported was train and educate stakeholders (n=10), followed
by change infrastructure (n=8), develop stakeholder
interrelationships (n=8), use evaluative and iterative strategies
(n=7), engage consumers (n=6), adapt and tailor to the context
(n=5), use financia strategies (n=5), support clinicians (n=5),
and finally provideinteractive assistance (n=4). See Table 5 for
details.
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Table 5. Categories of implementation strategies [22] used in the included studies.

Studies Engage  Useevdu- Change Adapt Develop Usefi- Support Provide Train Totd cate-  Overarching imple-
con- ativeand infrass andtai- dekehold- nan- clini- interac- andedu- goriesre- mentation strategy
sumers iterative  tructure lorto erinterre- cia cians tiveas cate ported (study authors' de-

strategies thecon- lation- strate- Sistance  stake- scription)
text ships gies holders

Bailey [48] X X X 3 Training

Boonstra[49]  x X X X X X X 7 Not reported

Fortney [50] X X X X X X X 7 External facilita-

tion/mixed

Hadjistavropou-  x X X X X X X 7 External facilitation

los[51]

Hendy [52] X X X X X 5 Not reported

Hendy [59] X X X X 4 Managerial strate-

gies

Horton [53] X X 2 Not reported

Lindsay [54] X X X X X X 6 External facilitation

Taylor [55] X X X X X X X X 8 Action research

Terpstra [56] X 1 Training

Wells [57] X X X X X X X 7 Mixed

Wilhelmsen X 1 Training

(58]

Total 6 7 8 5 8 5 5 4 10

Adapt and Tailor to the Context
Engage Consumers P

Six of the 12 studies reported trying to reach and engage pati ents
as one of their implementation strategies. This included
advertising about the eHealth program to patients within their
own institutions and/or to the wider community by means of
newsletters, webpages, television, radio, newspapers, and direct
contact with patients[49-51,57]. Other implementation strategies
reported used to engage patients were inclusion of patientsin
research activities [55] and technical setup and support for
patientsin their homes [48,49].

Use Evaluative and I terative Strategies

Seven of the 12 studies reported use of different evaluative and
iterative dtrategies, either as stand-alone strategies or in
combination with other strategies. Three of the 12 studies had
made an implementation plan [50,55,57], 1 study had abusiness
plan [49], and 1 study had included the eHealth implementation
inthe organizationa vision statement [57]. Three studiesfocused
on readiness, barriers, and facilitators [50,51,54]. Five studies
reported that they made use of multiple stakeholder teams
[50-52,55,57], and 1 study reported support from local clinical
champions [50]. Five of the 12 studies reviewed the
implementation progress [51,52,54,55,57], and 4 of them
provided audit and feedback by feeding the information about
theimplementation progress back to the clinicians[51,54,55,57].

Change Infrastructure

Eight of the 12 studies reported purchase or acquisition of new
electronic equipment as an implementation strategy
[48-50,52-55,59].

https://www.jmir.org/2019/9/e14255

Four of the 12 studies reported that they had cooperated with
clinical staff to ensuretailoring of the eHealth program to meet
local needs and organizational capabilities [50,54,55,57]. One
study had cooperated with involved stakeholders to obtain a
consistent implementation plan [49].

Develop Stakeholder Interrelationships

Four of the 12 studies reported involving multiple stakeholder
teamsat the overall management level, including representatives
of the participating organizations such as care delivery
organizations, telecom firms, insurance firms, commissioners,
and industry [49,51,55,57]. Onsite project teams were
established in 4 of the 12 studies [49,52,55,57]. Onsite clinical
champions supported and promoted adoption of the eHealth
program in 5 studies [50,52,54,55,57]. Management support
and endorsement were reported in 3 studies [52,57,59]. One
study also had visited other clinics to discuss concerns and
impart their knowledge and experience [57].

Use Financial Strategies

Five of the 12 studies reported that they had used financial
strategiesrelated to the funding of the implementation projects
[49,51,52], future cost-effectiveness aspects [49], and future
financial investment aspects [55]. Incentives directed toward
physicians' performance indicators and monetary incentives
and the use of gift card bonuses for clinicians were reported

[57].

Support Clinicians

Four of the 12 studies had supported clinicians by recruiting
new staff, establishing new roles, and supporting work process
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redesign [49,52,55,57]. Remindersto cliniciansto prompt them
to use the new eHealth programs were also reported [51].

Provide I nteractive Assistance

Four of the 12 studies reported that they had used external
researchers, consultants, or practitioners to provide external
facilitation in terms of problem solving and support [50-52,54].
Training for local superuserswas also reported conducted [54].

Train and Educate Stakeholders

Ten of the 12 studies reported that they had conducted training
and teaching for clinicians about the eHealth programs being
implemented. The education was reported as contai ning aspects

https://www.jmir.org/2019/9/e14255
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related to the delivery of the clinical programs via eHealth
[48,50-58], as well as technical aspects related to the eHealth
software [48,51,57]. Six studies reported on the length of
training and described awide variety of time span, ranging from
2 to 3 hours[48,50,53] to 1 to 3 days[51,56,58].

Implementation Outcomes Reported

Overview

All the 12 included studies reported implementation outcomes,
ranging from 1 to 6 in each study. The 3 most frequently
reported were acceptability, penetration, and adoption. See Table
6 for details on implementation strategies used and
implementation outcomes reported.
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Table 6. Implementation strategies used and implementation outcomes reported in the included studies.

Vars et a

Firstauthor Implementation strategies  Implementation outcomes Implementation
success
Categoriesof imple-  n Acceptabil- Adoption Appro- Cost Feashil- Fidelity Pene- Sus Study authors’
mentation strategies ity priate- ity tration tain- evaluation of im-
used ness ability plementation suc-
cessinrelationto
implementation
strategies used
Bailey [48] Engage consumers, 3 4 a +— N/AP N/A N/A N/A N/A N/A Successful dueto
changeinfrastructure, training and fol-
train and educate low-up support
stakeholders
Boonstra  Engage consumers, 7 - _c - N/A - N/A - N/A Unsuccessful due
[49] useevaluaiveanditer- to limited man-
ative strategies, ageria agency
changeinfrastructure, and inconsisten-
adapt and tailor to the ciesin some of
context, use financial the choices made
strategies, support during implemen-
clinicians, train and tation phase
educate stakeholders
Fortney Engage consumers, 7 NI/A N/A N/A N/A N/A N/A +/— +d Variable success
[50] useevaluativeanditer- across sites
ative strategies,
changeinfrastructure,
adapt and tailor to the
context, provideinter-
active assistance, train
and educate stakehol d-
ers
Hadjistav-  Engage consumers, 7 0+ - N/A +/—- - N/A - N/A Successful dueto
ropoulos useevaluaiveanditer- ICBT® program,
[51] ative strategies, devel- implementation
op stakeholder interre- processes, and
lationship, use finan- external facilita-
cial strategies, support tion. Could have
clinicians, providein- been even better
teractive assistance, if planned in ad-
train and educate vance, al staff in
stakeholders the health region
were informed
about ICBT, and
more resources
were available
Hendy [52] Useevauativeandit- 5 N/A - N/A N/A N/A N/A +/— - Unsuccessful de-
erative strategies, spite resources
changeinfrastructure, deployed
devel op stakeholder
interrelationship, sup-
port clinicians, train
and educate stakehol d-
ers
Hendy [59] Changeinfrastructure, 4  N/A N/A N/A N/A - N/A N/A N/A Unsuccessful due
devel op stakeholder to lack of trustin
interrelationship, use individual man-
financial strategies, agers
provideinteractive as-
sistance
Horton Changeinfrastructure, 2 — N/A N/A N/A N/A N/A N/A N/A Unsuccessful de-
[53] train and educate spitetraining and
stakeholders follow-up support
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Firstauthor Implementation strategies  Implementation outcomes Implementation
success
Categoriesof imple-  n Acceptabil- Adoption Appro- Cost Feashil- Fidelity Pene- Sus Study authors’
mentation strategies ity priate- ity tration tain- evaluation of im-
used ness ability plementation suc-
cessinrelationto
implementation
strategies used
Lindsay Useevaluativeandit- 6 + N/A N/A + - - + + Successful dueto
[54] erative strategies, implementation
changeinfrastructure, facilitation strate-
adapt and tailor to the gy involving ex-
context, develop ternal and inter-
stakeholder interrela- nal facilitators,
tionship, provideinter- especidly clinical
active assistance, train champions and
and educate stakehol d- training
ers
Taylor [55] Engage consumers, 8 N/A N/A N/A +/—- N/A N/A N/A N/A Mixed: 2 sites
useevduativeanditer- discontinued after
ative strategies, first cycle be-
changeinfrastructure, cause of compet-
adapt and tailor to the ing priorities,
context, develop positive experi-
stakeholder inter-rela- ence of external
tionship, usefinancial facilitation by re-
strategies, support searchers and
clinicians, train and telehedlth champi-
educate stakeholders ons
Terpstra Train and educate 1 + N/A N/A N/A N/A N/A N/A N/A N/A
[56] stakeholders
WEells[57] Engage consumers, 7 + N/A N/A N/A N/A N/A +/— N/A Successful organi-
useevaudtiveanditer- zations actively
ative strategies, adapt communicated
and tailor to the con- their vision; en-
text, develop stake- gaged leaders at
holder interrelation- all levels; had
ship, use financia clear governance,
strategies, support planning, and
clinicians, train and protocols; set tar-
educate stakeholders gets, and celebrat-
ed achievement.
The most effec-
tive strategy for
patient uptake
was through
health profession-
al encouragement
Wilhelm-  Train and educate 1 + N/A N/A N/A N/A N/A N/A N/A Not successful
sen [58] stakeholders dueto lack of
practical training
of module fol-
low-upsin the
course
Total 8 4 1 3 4 1 6 3

3Mlixed/neutral outcomes.
PNot applicable.
“Negative outcomes.
9positive outcomes.

®ICBT: internet-delivered cognitive behavioral therapy.
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Acceptability

Four of the 12 studies reported that health care providers had
shown positive attitudes toward the eHeath program
implemented [54,56-58]. One study reported low acceptability
of their intervention [53]. Three studies reported mixed attitudes
in that some were positive and some experienced the new
eHealth program as a threat to or disturbance of their work
[48,49,51].

Adoption

Four of the 12 studiesreported challenges regarding the adoption
of the eHealth programs into their clinical practice, describing
difficulties motivating the clinicians to approach their clients
with the new eHealth program [49,51-53]. Time available and
time frame given were also reported to pose organizational
challenges[48,52]. None of theincluded studies presented solely
positive descriptions of the adoption of the eHealth programs.

Appropriateness

Only /12 included studies reported on appropriateness, stating
that the technology might not aways be appropriate, for
example, if advanced age, poverty, or serious illnesses might
amplify the clients’ vulnerability [49].

Cost

Three studies mentioned costs. One study reported no additional
costs related to the eHealth implementation [51], 1 study
reported travel expenditures saved [54], and 1 study described
being unable to calculate costs due to lack of robust data [55].

Feasibility
Four of the 12 studies reported low feasibility for their eHealth
programs [49,51,52,54], describing the innovations as an

interruption to the real work and as difficult to integrate with
existing patient workloads.

Fidelity
Fidelity was reported in only 1 of the 12 studies, stating that
high fidelity was difficult to achieve due to providers need to

remain flexible and the program needed to be adapted to the
technology platform already present in the clinical setting [54].

Penetration

Four studies presented how many patients received an eHealth
program [50,52,54,57], only one of which reported satisfaction
with how many patients received the program [54]. Two studies
indicated limited numbers of patientswho received the eHealth
program being studied, but did not provide exact figures[49,51].
Sustainability

Three of the 12 included studies reported sustainability. In two
instances, the eHealth programs were sustained after the
implementation efforts [50,54], while the third did not achieve
sustainability [52].

Implementation Success Reported

All studies except one [56] reported on implementation success.
The majority provided a direct [48,50,52,57-59] or indirect
[49,53,54] description of how they defined implementation
success. This spanned from concrete definitions such as “the
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number of people in each site using the new service” [59] to
more vague descriptions such as “change in terms of telecare
appropriation was realized” [49]. As the assessment of
implementation success was used as a means to evaluate the
reported implementation outcomes in this review, and
implementation success is often derived directly from the
implementation outcomes, the two aspects (ie, success and
outcome) were not necessarily mutually exclusive. Four studies
reported that the implementation had been successful
[48,51,54,57], while 5 studies reported unsuccessful
implementation [49,52,53,58,59]. Two studies reported mixed
results, with implementation being successful at some of the
sites and unsuccessful at the others [50,55].

Relationship Between | mplementation Strategies,
Implementation Outcomes, and | mplementation
Success

Inthe 12 included studies, no relationship was detected between
implementation strategies [22] and implementation outcomes

[37].

Regarding implementation success, the implementation
strategies management support and engagement, internal and
external facilitation, training, and audit and feedback were
directly related to implementation success in several studies.
For example, management support and engagement were
highlighted asimportant for implementation successin 1 study
[57], and lack of trust or limited managerial agency was
described as a contributing factor to implementation failure in
2 other studies [49,59]. Furthermore, external facilitation was
reported to beimportant for implementation successin 4 studies
[50,51,54,55]. Internal facilitation, especially the support and
engagement of clinical or implementation champions, was
highlighted as important for the implementation success in 2
studies [54,55]. In addition, training and education of
stakehol ders were used as implementation strategiesin studies
reporting successful [48,54,56] as well as unsuccessful
implementation [53,58].

No clear relationship was found between the number of
implementation strategies used and implementation success.
For example, of 3 studies using a range of implementation
strategies, 1 reported implementation success [51], 1 reported
implementation failure [49], and 1 reported mixed results[55].
Furthermore, of 2 studies using training and education of
stakeholders as the only implementation strategy, 1 reported
implementation success [56] and 1 reported implementation
failure [58]. There was no relationship between reported
implementation success and use of implementation frameworks.

Discussion

Summary of Evidence and Comparison With Prior
Work

This systematic realist review used the categorization of
implementation strategies by the ERIC taxonomy [21,22] and
the implementation outcome framework by Proctor and
colleagues [37] as data extraction templates. As no specific
framework exists for implementation success, this was
qualitatively summarized based on the study authors own

JMed Internet Res 2019 | vol. 21 | iss. 9 | 14255 | p. 13
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

definition. The review identified and synthesized 12 studies
examining implementation strategies, implementation outcomes,
and implementation success related to the implementation of
eHealth programs for patients with chronic illnesses. Findings
show that there has so far been little focus on reporting
implementation strategies for eHealth implementation where
the patient isthe main user of the program. Also, there appears
to be great variety in implementation terms used and
considerable vagueness in the description of implementation
aspects, which led the authors to have to screen a number of
irrelevant full-text studies. There were also challenges in the
data extraction process dueto inconsistencein terminology used
in the studies. Other researchers have also pointed to
inconsistenciesin use of terminology and definitions related to
implementation [20,60,61]. Due to great heterogeneity in the
included studies with regard to types of patient conditions,
eHealth interventions, and phases of implementation, it was not
possibleto detect any relationship between thesefactorsrelated
to implementation strategies, implementation outcomes, and
implementation success.

A wide range of implementation strategies were used in the
studies included in the review. The most frequently used
categories of implementation strategies were train and educate
stakeholders, change infrastructure, and develop stakeholder
interrelationships. Included in thel atter category isinvolvement
of champions, which has also been identified as central to
implementation success by other reviews [62,63]. Several of
the included studies reported training of health care personnel
as a preferred implementation strategy, and this strategy was
also found to be widely used by others, even though effects
appear inconsistent [62,64]. Despite recent evidence pointing
to tailored implementations as effective [62,65], only 4 studies
in the review reported that they had tailored the eHealth
intervention to meet the context where the implementati on took
place. Also, several frameworksfor technology implementation
have pointed to the importance of contextual factors as key
elementsto addressin order to succeed, including the CeHRes
(Center for eHealth Research and Disease Management)
roadmap [66] and the NASSS framework [28]. The limited use
of tailoring so far in the implementation context could
potentially be one explanation for the limited implementation
success to date.

Implementation outcomes were reported in al 12 studies
included in this review, with each individual study reporting
between 1 and 6 implementation outcomes. Theimplementation
outcomes most frequently reported were acceptability and
penetration. Astheincluded studies had not aimed to report on
implementation outcomes, only a few of the terms in the
implementation outcome framework [37] were covered. It is
thus reasonabl e to assume that implementation outcomes were
underreported in many of the included studies. Based on this,
it was not possible to detect any clear relationship between
implementation strategies and implementation outcomesin the
review. However, it might not be a coincidence that these 12
studies that reported implementation strategies also reported
implementation outcomes. Because when people really start to
think about and report implementation strategies, they will also
think about reporting at least some implementation outcomes.
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In order to still allow for an evaluation of how successful the
implementation had been when the implementation outcome
framework was not suitable enough for amechanism evaluation,
implementation success was also included in this equation.

Regarding implementation success, 4 of theincluded 12 studies
reported success, 5 reported lack of success, and 2 reported
mixed results. Training and education of stakeholders showed
mixed relations to implementation success, indicating that the
content, duration, and facilitation of the training are important
for training effectiveness. The studies offering the most training
are not necessarily the most successful, indicating that other
factors (eg, clinician motivation and intention to use the new
eHealth program) also play an important role [4]. This review
suggests that a combination of software training and training
in how to use the technology in daily work may be necessary.
These findings are in line with other reviews that have also
highlighted training, support, and supervision as key factorsin
order for cliniciansto start using new eHealth programs[30,35].
Due to the limited coverage provided by the implementation
outcome framework, as described above, no clear relationship
between implementation outcomes and implementation success
could be detected in the review. For example, one of the studies
showed that the implementation can be successful or
experienced as successful even with negative scores on some
of the implementation outcomes concepts [54]. However, in
morethan half of the studiesin the review, there was coherence
between the ratings on implementation outcomes and
implementation success [49,50,52,53,55,57,59]. Due to the
limited number of implementation outcome concepts covered,
however, this finding must be interpreted with caution. Given
amore comprehensive reporting on implementation outcomes,
the coherence could have been different. The relationship
between implementation outcomes and implementation success
still appears a conundrum. This has also been pointed out by
others[37] and should be further investigated in future studies.
Although not the topic of thisreview, it isalso worth mentioning
that if the patient outcomes (eg, effect of the intervention) do
not occur, positive implementation outcomes and
implementation success does not have much impact.

Another important finding from thereview isthat several studies
showed the implementation strategies related to management
engagement to be directly related to implementation success.
Other researchers have found leadership to be crucial in order
to succeed with implementation of evidence-based practice and
have also pointed to the setting in which the leader operates as
being of importance [67].

The successful implementation effortsidentified in thisreview,
reaching sustainability for more than 1 year after start-up
[51,54,57], were al related to use of a mixture of several
implementation strategies and were also supported by internal
and external facilitation. All of these studies also provided audit
and feedback, one of the implementation strategies with
evidence for effectiveness [62,68].

No clear relationship was found in the review between the
number of implementation strategies used and implementation
success. The successful implementation projects described used
multifaceted strategies. However, one study used a single
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strategy and was still successful [56]. This showsthat the quality
of an implementation strategy might be more important than
the quantity, which isin line with a former review concluding
that multifaceted strategies are not necessarily more effective
than single strategies [64].

Despite the importance of describing and sharing information
about unsuccessful implementations, the continued degree of
unsuccessful implementation efforts is disturbing and gives
cause for concern. It is, however, possible that the lack of a
systematic implementation approach and the lack of employing
proposed successful implementation strategies can provide
explanation for this challenge.

Finally, the results from this review also indicate that reaching
sustainability is and remains a challenge despite use and focus
on implementation strategies.

Implications for Research and Practice

This systematic realist review clearly demonstrates a need for
more studies that report on implementation strategies,
implementation outcomes, implementation success, and the
relationship among these in eHedth implementation. The
research on implementation strategiesis still in itsinfancy, and
more work is needed to better understand how implementation
strategies can contribute to improved implementation
effectiveness [23].

This review also demonstrates the need for implementation
planning at a very early stage—that is, already in the design
and development phase of eHealth support and intervention
programs. Low feasibility of many of the eHealth programs
included in thisreview clearly shows an urgent need to include
all stakeholders in the early phases of program development.
Also, implementation planning must be included from the very
beginning in order to adapt interventions to context and enable
implementation. As such, using frameworks for eHealth
development and implementation, such asthe CehResroadmap
[66] that combines aspects from human-centered design,
persuasive technol ogy, and business modeling, can help address
implementation aspects already in the phase of idea generation
and problem identification.

When planning and conducting eHealth implementation in
clinical practice, evidenceis still 1acking about proposing clear
advice on how implementati on strategies can be used effectively
when implementing eHealth programs to support patients in
their own homes. This review concludes, in support of existing
research, that the question of which implementation strategies
are the most effective under which circumstances still remains
unclear [64]. Nonetheless, this review indicates that internal
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and externa facilitation, audit and feedback, management
support, and training of clinicians are essential. Lacking more
robust evidence on specific implementation strategies for
eHealth implementation, general evidence on implementation
strategies must be considered.

Limitations

This systematic realist review has limitations that need to be
considered when interpreting the results. First, in order to get
a manageable number of hits from the literature search, some
limitationsto the search strategy were necessary. Therefore, the
search was performed on published studies only since 2006.
Prior to 2006, the eHealth and implementation research fields
were both in their infancy and few publications were assumed
to exist. This review process showed the earliest publication
included to be from 2008, supporting thisassumption. Therefore,
no publications were included from the period 2006 to 2008.
Another restriction intended to keep the hits to a manageable
number was to limit the chronic illnesses included.

Use of predefined categories for data abstraction and analysis
has strengths as well as limitations. In the review, the ERIC
project [22] and the implementation outcome framework [37]
were used to guide the review process. Thereisapotential risk
that aspects not covered in the two categorizations could be
overlooked in the review, as different frameworks provide
different lenses through which research problems can be
analyzed [69]. The ERIC categories are comprehensive and
posed some challenges regarding overlap between categories.
Furthermore, as not al included studies had implementation
aspects as their only focus, the data extraction process could
have introduced potential risks of overlooking or omitting
aspects of implementation strategi es, implementation outcomes,
and implementation success. Inconsistent use of language and
terminology in the 12 included studies also madeit challenging
to sort and label implementation strategies and outcomes. The
validation process conducted by two authors nevertheless
showed no discrepancy in data extraction.

Conclusions

This is the first review examining implementation strategies,
implementation outcomes, and implementation success of
studies reporting on the implementation of eHealth programs
for patientswith chronicillnesses. Findings suggest that internal
and external facilitation, management support, and training of
clinicians are important factors for the success of eHealth
implementation. The results also highlight the lack of eHealth
studies reporting implementation strategiesin acomprehensive
way, pointing to the need for designing robust studies on
implementation strategies in the future.
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