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Abstract

Background: Care policies emphasize deinstitutionalization and aging in place in response to demographic changes. Different
eHealth technol ogies are one way to achieve thisaim. However, thereisaneed to better understand ol der adults' needsfor eHealth
services, and thus, these health solutions require further exploration.

Objective: The purpose of this systematic literature review is to appraise, synthesize, and summarize the literature on older
adults’ (aged =60 years) eHealth learning and use in real home settings, particularly in rural and remote areas, with a focus on
the social and cultural context.

Methods: A systematic search was conducted in January 2020 using 4 academic databases. The studies by means of qualitative
thematic analysis to identify the barriers, enablers, and support practices involved in the domestication process were examined.
In addition, we identified the various meanings attached to eHealth technologies for older adultsliving in rural and remote areas.

Results: Intotal, 31 empirical studies published between 2010 and 2020 were included in this review. A total of 17 articles
included participants from rural and remote areas. The most regularly reported barriers related to older adults' learning to use
and use of eHealth were health-related difficulties, such as cognitive impairment or impaired hearing. The most reported enabler
was the support provided for older adults in learning and use of eHealth. Support mainly comprised older adults' own digital
competences, which were distributed with their social network. It was found that eHealth technology is needed for rural and
remote areas to facilitate access and reduce logistical barriersto health care services.

Conclusions: The literature review provided information and practical implications for designers, health care providers, and
policy makers. On the basis of these findings, eHealth technol ogies should be easy to use, and adequate support should be provided
to older adults for use.

(J Med Internet Res 2021;23(12):€23804) doi:10.2196/23804

KEYWORDS
aged; barrier; digital competence; deinstitutionalization; eHealth; home care; learning; older adult; rural health

World Health Organization, health is understood as “a state of
complete physical, mental, and social well-being and not merely
the absence of disease of infirmity” [5]. Asagenera practice,
eHealth can be seen as an umbrella concept for different health
care services delivered or improved through information and
communication technologies (ICTs) [6,7].

Introduction

Background

The aim of this systematic literature review is to advance the
understanding of older adults' (aged =60 years) eHealth learning
and use during its domestication. The main target is ol der adults

living inrural and remote environments, asthey arefar removed
from traditional health care services [1-4]. According to the

https://www.jmir.org/2021/12/e23804

Onthebasis of future demographic changes, theworld will face
two challenges. a growing care burden per capita and
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organizational changesto health care systems[8,9]. To achieve
its sustainable development goals, the United Nations [8] has
outlined key policy changes that deal with current and future
population dynamics. Recommendations include investing in
life-long learning, especially digital competences, and promoting
healthy aging and long-term care systems to meet the needs of
the aging population. Care policy throughout Europe has
emphasized deinstitutionalization and aging in place to reduce
paternalistic care and improve the quality of care [10,11].
Furthermore, previous research in many cultural settings has
found that older adults prefer living at home for as long as
possible[9].

Theoretical Framewor k

This study’s theoretical framework is built on the concept of
distributed and situated digital competence, technology
domestication, and previous research on barriers and enablers
of technology use. The European Commission’s DigComp 2.0:
The Digital Competence Framework for Citizens [12] defines
digital competence as a combination of knowledge, skills, and
attitudes related to the use of ICT tools. One competenceisthe
protection of health and well-being, which means, for example,
being aware of digital technologies that can be used to enhance
social well-being and social inclusion. However, the framework
can becriticized for being decontextualized and centered around
individuals. Therefore, a socially and culturally oriented
approach is followed, and digital competences are understood
asthe distributed and situated competences of older adults and
their socia networks[13,14].

The concept of domesti cation focuses on how technology users
and nonusers adopt technologies culturally and socially in their
everyday lives [15-17]. The domestication of technology
includes four dimensions. appropriation, objectification,
incorporation, and conversion. The process starts with
appropriation, which does or does not create arelationship with
the new technology, and continues to objectification, which is
when the technology is given a place at home. Incorporation
focuses on the technology’s place in and influence over the
user's everyday routines. Finally, the technology becomes
familiar, and conversion is achieved [15-21]. Centra to
domestication are the public and personal meanings attached
to the technology, which actively transform during the process
[19]. Meanings are understood as individuals thoughts and
feelings regarding the technology and how it is seen as part of
his or her own cultural context [22,23].

Research into health-related barriers has found that the key
reasons older adults avoid ICT adoption are the accessibility of
support, their health status, lack of need or interest, functionality,

https://www.jmir.org/2021/12/e23804
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added value, cost, and concerns regarding privacy and trust
[24,25]. In the present review, barriers were not understood as
insurmountable obstacles but rather as challenges that can be
solved. Conversely, the following key enablers influence older
adults’ use of eHealth: motivation, support, and feedback [26].
In addition, meaningful function and aesthetics are important
when older adults adopt technology [27].

Objective

Recent international literature reviews on eHealth and older
adultsfocuson avariety of topics. eHealth access and use from
a health equity perspective [28], the facilitators of and barriers
to eHealth use [24,26,29], and user involvement in technology
design, including eHealth technologies [30,31]. In addition,
Cheng et a [32] published a systematic review of eHealth
interventions targeted at socialy disadvantaged groups,
including older adults. However, we still lack a review that
examines older adults' eHealth learning and use in real home
settings and in a rural context from users perspectives. The
purpose of the present review isto fill this gap by focusing on
studies that report barriers and enablers that older adults face
when learning to use and while using eHealth technology and
how older adults are supported during the process. In addition,
what eHealth technology means to older adults in rura and
remote areas was examined. In reviewing relevant studies, this
research seeks to answer the following questions:

1. What barriers and enablers are related to the learning and
use of eHealth technologies in domestication processes
among older adults living at home?

2. How are older adults living at home supported in their
domestication of eHealth technologies?

3. What are the meanings attached to eHealth technologies
for older adults living in rural and remote areas?

Methods

Overview

The methodology follows the standard PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines for studies that evaluate health care research [33].
PRISMA includes a 27-item checklist (Multimedia Appendix
1[33]) and a4-phase diagram (Figure 1) to help authors ensure
clarity and transparency. A systematic literature review was
selected “to appraise, synthesize, and summarize” [34] the
literature and determine whether further primary researchinthe
areais needed. The entire review process was undertaken by 1
author, and there were no additional authors.
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Figure 1. Flow of information through the different phases of the systematic review.

Studies identified by searching
databases (n=3612)

Studies identified from
other sources (n=0)

Identification

Studies after duplicates removed
(n=3115)

Screening

Studies screened by title,
abstract, and keywords
(n=3115)

Studies excluded
(n=2626)

A4

Eligibility

Full-text articles
assessed for eligibility
(n=489)

Full-text articles excluded
(n=458)

hd

Included

Studies included in
qualitative synthesis
(n=31)

Search Strategy

To begin the search process, the author consulted an information
specialist at her university library regarding search phrases and
relevant databases. A literature search was conducted in January
2020 and included the following international web-based
databases. ProQuest (ERIC—Education Collection, Social
Science Database, Applied Social SciencesIndex and Abstracts,
Sociological Abstracts, and Sociology Database), Ebsco
(AgeLine, Academic Search Elite, and CINAHL Complete),
Web of Science (Arts and Humanities Citation Index, Social
Sciences Citation Index, Science Citation Index Expanded, and
Emerging Sources Citation Index), and Scopus (Elsevier).

Relevant articles were found using the search terms specified
in Textbox 1 and their combinations. An example search string
used to search Scopus (Elsevier) can be found in Multimedia
Appendix 2. The search was applied to the field title, abstract,
and keywords. Although the conversions around eHealth began
at the turn of the millennium [6], the review’s start date of 2010
was chosen as there has been a lot of change in health
technologies over the past decade [35]. The initial database
search yielded 3612 papers (n=393, 10.88% from ProQuest,
n=394, 10.91% from Ebsco, n=2767, 76.61% from Web of
Science, and n=58, 1.61% from Scopus). No articles were
included that were identified from sources other than the
abovementioned databases.

Textbox 1. Content and search terms of literature search. During the search, some terms were truncated using “*” so the search considers all the results
including the first part of the word. For example, by searching learn*, the search also considers terms learner and learning.

Content and search terms
«  Older people: older, senior, elderly, aged people, old age user, elder
«  Rura: rural, remote, sparsely populated area

« Health: health, care, wellbeing, physical, mental, social

« Use education, learn*, competence, digital skill, geragogy, use, reject, active aging, adoption, acceptance, barrier, enabler, facilitator

. Digita technology: online, ICT, information, computer, internet, electronic, techolog*, digital, smart, management tool, virtual, mobile, robot,
tele*, monitoring, assist*, gerontechology, compliance, reminder, dispens*, video, application, device

« Home: aging in place, independent, home, everyday life, living, daily life, domestication

Study Selection

Figure 1 shows a flowchart depicting how PRISMA was used
to select the studies. All articles were exported to Refworks
(ProQuest), areference management system that automatically
discards duplicate papers. Of the 3612 papers, the removal
reduced the number of papersto 3115 (86.24%). Theremaining

https://www.jmir.org/2021/12/e23804

articleswere screened for title, abstract, and keywordsto select
studies relevant to the research topic. Following the screening
of the 3115 articles, a total of 489 (15.7%) articles were
obtained. The remaining articles were exported to NVivo 12
(QSR International), a qualitative data analysis software, and
the remaining duplicates were manually discarded. Full-text
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articles were then assessed for eligibility based on the
preliminary inclusion and exclusion criteria.

Finally, full-text articles (31/489, 6.3%) that met the following
criteria(Textbox 2) were accepted: published in apeer-reviewed
scientific journal; written in English; published between January
1, 2010, and January 22, 2020; had an empirical study design
aimed at supporting older adults' use of eHealth technology in
real home settings at the user’'s home; completely or partially
focused on technology users perspectives, had participants
with a mean age of 60 years; and included participants who

Textbox 2. Inclusion and exclusion criteria.

Airola

were older adults with or without health conditions. Initially,
the aim was to select studies that included only older adults
aged >65 years, which is a common age limit for older adults
in research [36]; however, because of thelow number of studies,
the age range was extended to a mean of 60 years. In addition,
living inrural or remote areas was a planned inclusion criterion;
however, it was modified to living in any area, as not enough
studies met the origina criterion. However, one research
question focused only on studies conducted in rural and remote
aress.

Inclusion criteria

«  Academic paper published in a peer-reviewed scientific journal
o  Writtenin English

«  Published between 2010 and 2020

«  Waslocated in real home settings at the user’s home
«  Had participants with amean age of 60 years

o  Completely or partially focused on users’ perspectives

Exclusion criteria
«  Didnot include older adult participants

«  Was not conducted in real home settings

« Wasareview or theoretical study

e  Only had abiomedical or technical perspective

« Had an empirical study design aimed at supporting older adults’ eHealth use

«  Was conducted in alaboratory or included no user experience with eHealth

Data Exclusion and Analysis

For thefinal set of full-text articles, adata extraction sheet was
developed (Multimedia Appendix 3[37-65]). The gathered data
included information on article titles, authors, journals,
publication years, methods, eHealth technol ogies, target groups,
total number of participants, participant genders and ages,
participants' area of residence (eg, rura or remote), and
countries of residence. The included articles were analyzed in
NVivo 12 using a qualitative thematic approach guided by the
concepts of domestication and digital competence. In addition,
previous research on the barriers to and enablers of technology
usewas used. The author thoroughly read and reread the articles
and identified 154 subcategories that described significant
sentences and phrases concerning the research questions. The
obtained subcategories were clustered into 8 upper-level
categoriesto produce a more nuanced understanding.

Results

Study Char acteristics

The selected 31 articles were published in 29 different journals
representing multidisciplinary research. Of the 31 papers, 16
(52%) were quantitative, 4 (13%) were qualitative, and 11 (35%)
were mixed methods studies. Most studies used >1 method;
only 16% (5/31) used just one method. The most common

https://www.jmir.org/2021/12/e23804

qualitative data collection methods were surveys and
questionnaires (20/31, 65%) and technical 1ogs (12/31, 39%).
The most common qualitative data collection methods were
interviews (9/31, 29%) and focus groups (5/31, 16%). The
studieswere conducted in the following 12 countries: the United
States (9/31, 29%), Canada (2/31, 6%), Italy (2/31, 6%), Spain
(2/31, 6%), Sweden (2/31, 6%), the United Kingdom (2/31,
6%), France (1/31, 3%), Germany (1/31, 3%), Ireland (1/31,
3%), Lebanon (1/31, 3%), Norway (1/31, 3%), and Switzerland
(1/31, 3%). In 19% (6/31) of studies, the country was not
identified.

The number of participants ranged from 1 to 4380, although
not al were older adults. In all articles, either the mean or
median age and SD or the age range was defined. However, in
studies in which only the SD and mean or median age were
given, it was not possible to strictly count the age of the
youngest and oldest participants. In 90% (28/31) of articles, the
mean or median age of the technol ogy userswas=>60 years, and
in 39% (12/31) of articles, the minimum age was >60 years.
Some articles (6/31, 19%) included technology users aged<50
years, and it was possible to separate them from the ol der adults
in the findings. This meansthat the findings were still based on
participants who were aged >60 years or whose mean or median
agewas =60 years. |n 42% (13/31) of articles, most participants
were women, and in 35% (11/31) of articles, most participants
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weremen. In 6% (2/31) of papers, female and male participants
were equally represented, and in 16% (5/31) of papers, gender
was not defined.

All participants used eHealth technologiesin real home settings.
The eHealth technologies that occurred most frequently were
mobile apps (18/31, 58%), monitoring systems (12/31, 39%),
web-based platforms (11/31, 35%), assistive technol ogies (2/31,
6%), and ambient awarenesstechnology (1/31, 3%). No eHealth
robots were included in this study. Most technologies were
targeted at older adults with different noncommunicable
diseases. Of those, thelargest target groups were cardiac disease
(5/31, 16%), diabetes (3/31, 10%), and cancer (3/31, 10%). In
total, 2 technologies were used for older adults with
polypharmacy issues and 2 for those in palliative care. In 16%
(5/31) of studies, eHealth technologies were aimed at isolated
older adults, and in 13% (4/31) of studies, the technology was
for older adults with depression, anxiety, or apathetic qualities.

https://www.jmir.org/2021/12/e23804
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Intotal, 1 eHealth technology was only for healthy older adults,
and 5 werefor older adults or adults of any agegroup in general.
In some studies, the participants were veterans (4/31, 13%), and
in others, they were older family caregivers (4/31, 13%).

Barriersand Enablersin the Domestication Process

Overview

Thefirst research question focused on the barriers and enablers
related to the learning and use of eHealth technologies in the
domestication process among older adults living a home.
Thematic analysis produced 111 subcategories related to these
barriers and enablers. The subcategories were clustered into 4
dimensions of the domestication process[15,17]: appropriation
(40/111, 36%), objectification (10/111, 9%), incorporation
(27/111, 24.3%), and conversion (34/111, 30.6%). A summary
of these findingsis presented in Tables 1 and 2.
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Table 1. Summary of the findings concerning the barriers to learning and use of eHealth technologies among older adults (N=31).

Dimension of domestication and barriers Papers, n (%)

Appropriation

eHealth technology
Lack of connectivity 9(29)
Technical problems 8(26)
Difficult to use 6 (19)
Unclear instructions 5(16)
Cost 4(13)
Technica limitations 4(13)
Difficult to learn to use 3(10)
No feedback 2(6)
Lack of effectiveness 1(3)
Lack of technical device 1(3)
Technology was unexpected 1(3)
Old age user

Health-related difficulties 17 (55)
Lack of previous experience 5(16)
Uncertain with the technology 5(16)
Irritation or frustration 4(13)
Lack of motivation or interest 2 (6)
Personal factors 2(6)
Fatigue 2 (6)
Being intimidated 1(3)
Lack of digital competence 1(3)
Skeptical 1(3)
Unwilling to use the technology 1(3)

Objectification

Object at home

Design 2(6)
Placement in the home 2 (6)
Ergonomics 1(3)

Data protection and security of the eHealth

Concerns about security or privacy 4(13)
Lack of reliability 2 (6)
Incor poration
Everyday life
Unsuitable for everyday life 3(10)
Time constraints or power dynamics 3(10)
Lack of utility 2(6)
I nappropriate technology 1(3)
Logistical difficulties 1(3)
Not meaningful information 1(3)
Not meaningful service 1(3)
https://www.jmir.org/2021/12/e23804 JMed Internet Res 2021 | vol. 23 | iss. 12 [e23804 | p.14
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Dimension of domestication and barriers Papers, n (%)
Technology used only occasionally 1(3)

Conversion

Social interactions
Need for face-to-face contact 7(23)
Lack of support 3(10)
Family relationships 2(6)
Feeling like an outsider 1(3)
Lack of communication 1(3)
Lack of patient—professional communication 1(3)
Shyness 1(3)
unable to use independently 1(3)

Society and culture
Older age 4(13)
Not culturally relevant 3(10)
Living inrural area 2 (6)
L ower socioeconomic status 1(3)
Being femae 1(3)
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Table 2. Summary of the findings concerning the enablers of learning and use of eHealth technologies among older adults (N=31).

Dimension of domestication and enablers Papers, n (%)

Appropriation

eHealth technology
Usability 18 (58)
Personalization or flexibility 13 (42)
Familiarity 9(29)
Feedback 7(23)
Accessibility 3(10)
Automated service 1(3)
Novelty effect 1(3)
Offers personal challenge 1(3)
Positive experiences of others 1(3)
Old age user

Satisfaction 14 (15)
Confidence or self-esteem 4(13)
Self-efficacy 4(13)
Feeling of success 3(10)
Open-minded 3(10)
Digital competence of the user 2(6)
Interest in electronic devices 1(3)
No feeling of privacy loss 1(3)
Own choice 1(3)

Objectification

Object at home

Placement in the home 2(6)
Design 103
Data protection and security of the eHealth
Technology’s security or safety 2 (6)
User privacy 2(6)
Reliability 13
Incor poration
Everyday life
Suitable for everyday life 10 (32)
Service provided educational information 8 (26)
Active part of user's own care, self-care 7(23)
Playful 7(23)
No logistical barriers 7(23)
No temporal barriers 6 (19)
Improve quality of daily life 6(19)
Useful service 6 (19)
Increased security 5(16)
Systematic use of the technology 4(13)
Extends one’'s own habitat 3(10)
https://www.jmir.org/2021/12/e23804 JMed Internet Res 2021 | vol. 23 | iss. 12 [e23804 | p.16
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Dimension of domestication and enablers Papers, n (%)
Healthier lifestyle 3(10)
Meaningful service 3(10)
No financial barriers 3(10)
Bringsjoy 2(6)
Fewer clinical visits 2 (6)
Technology provides freedom 2(6)
Helpful 1(3)
Not in ahurry 103
Conversion
Social interactions
Support practices 27 (87)
Social connectedness and belonging 10(32)
Patient—professional communication 9(29)
Visual contact 4(13
Shared experience 3(10)
Face-to-face meeting 2(6)
Group assignments 2 (6)
Socia comparison 2 (6)
Feeling less lonely 103
Individual attention 13
Loneliness 1(3)
Relationship with technology 1(3
Society and culture

Cost-effectiveness 8(26)
Cultural relevance 4(13)
Supports independence 2(6)
Feeling of being equal 2 (6)
Being femae 2(6)
User feels like an active citizen 1(3)
Being considered cool 1(3)
Educated or employed 1(3)
Older age 1(3)

Appropriation

Of the 31 articles, 30 (97%) reported barriers and enablersin
the appropriation phase of the domestication process; this
dimension had more barriers than the others. Older users
health-related difficulties was the most common barrier in the
appropriation phase and the whole domestication process (17/31,
55%). For example, difficulties included cognitive impairment
or dementia [37-39] and impaired hearing or vision [40,41].
The most common barriers related to the eHealth technol ogies
themselves were a lack of connectivity (eg, alack of accessto
fast enough internet connections), which was reported in 29%
(9/31) of articles [42,43] and other technical problems, which
were reported in 26% (8/31) of articles [44,45]. The usability

https://www.jmir.org/2021/12/e23804

of eHealth technology, which included ease of use, was the
ruling enabler and was reported in 58% (18/31) of studies
[46,47]. Satisfaction was also seen as a significant enabler in
the domestication process and was reported in 45% (14/31) of
studies [53,66]. In addition, personalization or flexibility of
eHealth technology was reported as an enabler in 42% (13/31)
of studies [48,49]. That the technology offered a personal
challenge was reported as an enabler in 3% (1/31) of article
[37]; the article reported that if the tasks proposed in a mental
training system are dightly above users capabilities, users
motivation is increased and training outcomes are improved.
That the technology was unexpected was reported as a barrier
in 3% (1/31) of articles[51], and thisrefersto usersfeeling they

JMed Internet Res 2021 | vol. 23 | iss. 12 [€23804 | p.17
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

had received aremote monitoring system unexpectedly without
a choice and without knowing what the system was.
Objectification

Objectification was the least-coded dimension, and there was
not a big difference between the different subcategories. The
design of the eHealth technology and its placement in the home
were reported as barriers and enablers. As a barrier, design
referred to the look of a computer [50] and the weight and size
of a remote monitoring system [51]. As an enabler, it was
connected to the range of soundscapes provided to the usersin
an interaction radio [52]. In 3% (1/31) of articles [50], it was
found that if atechnology is placed out of theway, the placement
canbeabarrier toitsuse; however, if it is placed where the user
spends time, it is used more often. In the Ottenberg et a [51]
study, in addition to the weight and size of the system, wiring
configurations challenged its placement. Furthermore,
ergonomic challenges, such as typing or using a mouse, were
reported as barriersin 3% (1/31) of articles [40], and this was
in the context of a web-based pain management program
designed for older adults with chronic pain. The objectification
dimension also included barriers and enablers related to data
protection and security. Here, the most common barriers were
concerns about security or privacy [39,51,53,54]. The leading
enablers were technology security or safety [38,51] and user
privacy [45,50].

I ncorporation

Of the 31 articles, 24 (77%) reported barriers and enablers
during the incorporation phase. As reported in 32% (10/31) of
articles, the most common enabler was that the eHealth
technology was suitable for everyday life of older adults. For
example, this was evident in how users did not actively think
they used the technology [52], were able to use it in a
self-selected environment [38,53], and found that it matched
their needs [55,56]. A total of 2 equally common barriers, each
reported in 10% (3/31) of articles, werethat the technol ogy was
unsuitablefor everyday life and that there were time constraints
or power dynamicsin using it, which means, for example, that
users had scheduling conflicts [38], were busy [41,53], or
expected faster repliesviathe technology [53]. Thereasonsthe
technology was not suitable for users’ daily lives were that the
users had to change or constrain their behaviors when using it
[52], were busy or on holiday [53], and had experienced a
stressful life event that caused them to disengage with the
service [56].

Conversion

The conversion dimension had more enablers than the other
dimensions. The most common enabler in the conversion phase
and the entire domestication process was support practices,
which wasreported in 87% (27/31) of articles. Thefindingsare
presented in detail in the Support Practices During
Domestication section below. Regarding social interactions,
social connectedness and belonging were mentioned as enablers
in the learning and use of eHealth technology in 32% (10/31)
of studies [44,57]. The common barriers related to social
interactions were that older adults had a need for face-to-face
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contact [39,51] and felt a lack of support while using the
technology [44,51,58].

Regarding society and culture, cost-effectiveness was the most
common enabler in the conversion phase, as reported in 26%
(8/31) of articles. However, it was almost never reported from
a user's perspective and was more society driven, providing
“huge savings in clinical costs’ [59], “significant savesin the
health budgets’ [60], and “ suggesting a cost reduction for the
health care system” [46]. In addition, in 13% (4/31) of articles,
cultural relevance was noted as an enabler, which means, for
example, that the users could incorporate their religious or
spiritual perspectives into the service [48] or that televisions
were used as devices, asthey were best integrated into the older
adults’ lives[37,59].

In addition, older age and being female were reported as
enablers and barriers in different articles. For example, 3%
(1/31) of articles [60] reported that women needed more
assi stance using amobile health app than men, and in 6% (2/31)
of articles[53,67], women were more active eHeal th technol ogy
users than men. Older age was mainly seen asabarrier in cases
where older adults needed more help using the technol ogy [60]
or used it lessthan younger people [60-62,67]. However, in 3%
(1/31) of articles [60], older patients reported greater
improvements in several measures than younger patients. In
3% (1/31) of articles [62], it was reported that a lower social
class reduced the prevalence of eHealth technology use.

Support Practices During Domestication

To understand how older adults were supported while
domesticating eHealth technologies, the thematic analysis
produced 25 subcategories related to their learning to use and
the use of technology. The subcategories were clustered into
two upper-level categories: socia network support (22/31, 71%)
and nonsocia support (3/31, 10%). Of the 31 articles, 27 (87%)
reported that support was provided to users during the
domestication process [15,17].

Social Network Support

Social network support was provided in 87% (27/31) of articles.
During the learning process at the beginning of domestication,
face-to-face support was more common than long-distance
support. Face-to-face support was provided to users in 45%
(14/31) of articles and long-distance support in 13% (4/31) of
articles. The most common way to teach older adults was a
training session, which was used in 42% (13/31) of articles.
Training sessions were used to introduce the users to the use of
the technology, and it could happen either at users homes
[45,47] or inaclinical setting [38,47]. Thetraining was usually
given by technical staff [59], health care professionals[49,63],
or the researcher of the study [53]. Long-distance support was
more common than face-to-face support after initial training.
L ong-distance support was provided to usersin 39% (12/31) of
articles and face-to-face support in 10% (3/31) of articles.
Long-distance support was mostly provided via phone, and it
was mainly related to technical issues[59] or questions related
to the study [61], although it a so took the form of consultation
with a health care professional [42] or communication with a
peer [38]. In some articles, it was not possible to identify
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whether social network support was face-to-face or
long-distance.

During the domestication process, eHealth technology users
distributed their digital competence [13,14] with the following
members of socia networks: spouses, grandchildren, other
family membersand relatives, family caregivers, peers, friends,
health care professionals, coaches, researchers, technical staff,
and proctors. Socia networks expanded as the domestication
processwent further. Digital competenceswere most commonly
distributed among health care professionals, such as nurses,
therapists, and social workers. Thiswas reported in 48% (15/31)
of articles [42,44]. Second, technical staff was mentioned in
23% (7/31) of studies[39,63].

Nonsocial Support

Nonsocia support practicesin thelearning processwerewritten
instructions [37,47,49,57,63], video instructions [53], and
diaries [52]. Users owned their diaries before engaging in the
study, and their use to support learning was not planned
beforehand. Nonsocial support practices were not defined after
users passed the introduction phase; however, in 3% (1/31) of
articles, userswere encouraged to “access the video at any time
during thetrial” [53]. None of the articlesreported the provision
of only nonsocial support. Nonsocial support was aways
connected to social network support.

Meanings of eHealth in Rural and Remote Areas

Overview

The focus of the third research question was on the meanings
attached to eHealth technol ogies for older adultsliving in rural
and remote areas. The terms rural, remote, and sparsely
populated area were used to search the databases (Textbox 1)
for this literature review. However, in only 55% (17/31) of
articles, every participant (12/17, 71%) or part of the participants
(5/17, 29%) lived in rural or remote areas. The minimum amount
of rural or remote participants per selected article was 13.29%.
The thematic analysis produced 17 subcategories of meanings
attached to eHealth technol ogies for older adultsliving in rural
and remote areas. The subcategories were clustered into 2
upper-level categories: needed for rural and remote areas (13/17,
76%) and source of inconvenience and concern (4/17, 24%).
The articles defined rural and remote areas as underserved areas
with limited access to health care.

Needed for Rural and Remote Area

Of the 17 articles, 14 (82%) reported that different eHealth
technologies, such as home telehealth monitoring and
videoconferencing for consultation, were needed in rura and
remote areas. A total of 2 meaningsclearly stood out: first, 71%
(12/17) of articles [40,56] reported that eHealth technologies
facilitate access to health care services for older rura adults;
second, 65% (11/17) of articles [48,64] reported that there are
no logistical barriers to health care services when older rural
adults use eHealth technology at home. Other, less commonly
reported meaningswere no temporal barriers[61], nofinancial
barriers[48], supportsrelationship with care provider [64], no
physical or physiological stress[39], ability to support rural
caregivers [42], reduces boundaries of home [50], reduces
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feelings of isolation [44], ensures equal access to health care
services [41], increases feelings of security [44], no
weather-related barriers[39], and permitsreligious or spiritual
inclusion [48].

Source of I nconvenience and Concern

Although eHealth technology was principally seen as needed
for rura and remote areas, 24% (4/17) of articles identified
sources of inconvenience and concern. Here, the most commonly
coded meanings are related to internet connectivity and use.
Approximately 18% (3/17) of studies reported that rural areas
lack access to high-speed internet [40,42,61]. Approximately
12% (2/17) of studies [42,61] noted cultural differences
regarding internet usein rural areas compared with urban aress.
Older adults in rural areas are till uncomfortable using the
internet. Approximately 6% (1/17) of studies[45] reported that
living in rural areas required additional egquipment, such as
“protectorsto protect equipment,” and rural participants had to
learn how to reset the technology “to decrease the need for
providers to make a home visit specific to technical support.”
The latter was the only meaning assigned to learning to use
eHealth technology in rural aress.

Discussion

Principal Findings

To advance the understanding of older adults’ (aged =60 years)
eHealth learning and use during its domestication, a systematic
literature review of 31 empirical studies published between
2010 and January 2020 was conducted. The aim was to
summarize the literature on the barriers and enablers that ol der
adults encounter when learning to use and using eHealth
technology and how they are supported in real home settings.
The main targets were rural and remote older adults. The key
findings of this review confirmed that social networks
supporting older adults areimportant enablersfor learning how
to use and using eHealth technology. In addition, this review
revesl ed that health-rel ated difficulties often prevent older adults
from domesticating eHealth technologies. Various eHealth
technologies have been reported as necessary for older adults
in rural and remote areas, athough some sources of
inconvenience and concern related to internet connectivity and
use were found.

One of the goals of this review was to find out which barriers
and enablersarerelated to learning how to use and using eHealth
technol ogiesin the domestication processes among older adults
living at home. The findings were divided into 4 dimensions
(appropriation, objectification, incorporation, and conversion)
of the domestication process[15,17]. The barriers and enablers
are in line with previous similar systematic reviews [24,26].
The accessibility of support and training, usability of the
technology, and its suitability for daily life were also stressed
inthe present review. However, for example, concernsregarding
the cost or importance of motivation to use eHealth technol ogies
were not key factors in this review. There was a significant
difference between the number of reported barriers (n=48) and
enablers (n=63), with enablers being more common. This may
be because of a desire to highlight the benefits of eHealth
technology in astudy, even if unintentionally. The appropriation
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dimension had the most barriers, which suggests that the first
phase of domesticationiscritical. Previousresearch [68,69] has
expressed that access and support for older adults using
technology, especially in the early weeks of its domestication,
may be the most important factor in successful technology
adoption. Overall, the studies focused less on the learning
process than on the use of technology.

In addition, this systematic review asked how older adultsliving
at home are supported during the domestication of eHealth
technology. In most cases, older adults distributed their digital
competences with their social networks, which supported the
domestication of eHealth technology. The social network
included warm experts who are “nonprofessional persons who
help inexperienced users come to terms with digital devices”
[70], such as family members and peers. The network also
included formal personnel, such as health care professionals
and technical staff. Previous qualitative research related to
eHealth learning and use[71] has underlined that thereisaneed
to clarify the role of peer-to-peer support in the domestication
of technology. Thisstudy reveal ed that peer-to-peer support has
its place in the digital health technology context [38,44,52] as
well asin other settings[14]. However, health care professionals
werefound to be the oneswith whom digital competenceswere
most often distributed; therefore, thisreview arguesthat digital
competences related to eHealth learning and use are not only
technical skills but also knowledge and skills related to health
care, which iswhy health care professionals are also needed to
support eHealth technology users.

This review’s final aim was to better understand the meanings
attached to eHealth technol ogies for older adultsliving in rural
and remote areas. Although the literature includes few studies
set inrural and remote aress, this review confirms that eHealth
technologies are needed in rural and remote areas for severa
reasons. eHealth technology is seen as solving many problems
related to limited access to health care services, such as
logistical, temporal, financial, and weather-related barriers. In
addition, eHealth technologies can foster a sense of belonging
in older rural residents by reducing feelings of isolation and by
connecting them with peersor care providers. Previousresearch
has also shown that ICT services can reduce social isolation
and promote socia connectivity in older adults experiencing
physical and cognitive decline or living in remote areas
[3,72,73]. However, the use of eHealth technology in rural and
remote areas is hampered by the lack of high-speed internet
connections and older adults' lack of comfort in using ICTs.
These issues are targets for future development. The findings
of this systematic review confirm that the use and nonuse of
eHealth technology are related to its fit in older adults
technology-related cultural understanding and the context in
which people act and live [13,14].

This review reveas several gaps that suggest directions for
future research. First, astronger focus on older adults' learning
processesisrequired in research on the domestication of eHealth
technology. In the literature search, numerous articles focused
only on older adults and the use of eHealth technology from a
biomedical [74] or technical perspective [75]. They were
excluded from the review as they did not focus on the user’'s
point of view. Burholt and Dobbs [2] also found that research
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onrura aging isdominated by abiomedical perspective. Second,
asthisreview confirmed, eHealth technology isneeded in rural
and remote areas. Therefore, more studies in these settings are
required to better understand the processes of domesticating
eHealth technology among older rural residents. Third, research
effortsin eHealth technology studies in real home settings are
limited. Several studieswere excluded from thisreview asthey
focused on a communal dwelling [76] or nursing home [77],
although the aim of the care policies is aging in place [10],
which may be because it is easier to reach older adults and
conduct research in organized environments. Finaly,
methodologically, studies on the domestication of technology
were mostly qualitative, and mixed methods studies were most
common [18,78]. However, the studies reviewed here were
mainly quantitative. Therefore, future qualitative studieson this
topic should include the voices of older adults. Furthermore,
by thetimethisreview is published, new papersrelevant to this
topic will have also been published. Therefore, new systematic
literature reviews should be regularly conducted on the topic
of eHealth knowledge and use among older adults living at
homein rural and remote areas.

Limitations

This review has severa limitations. First, as there was only 1
reviewer involved, this review’s quality and reliability were
somewhat weakened. Additional reviewers would have
challenged the decisions made by the author. Second, although
the selected studies were conducted in 12 countries, Western
countries and English-speaking countries dominated, and studies
not written in English were excluded. Asnoted in earlier reviews
[30], thismay create abias by, for example, basing the findings
mainly on reports from Western cultures. Furthermore, despite
this review’s intent, not al the studies were set in rura and
remote areas, and therefore, its findings cannot be directly
adopted in rural and remote contexts, with the exception of
those of the third research question. The search included a
comprehensive variation of health- and technology-related
search terms (Textbox 1). The search terms did not include
common abbreviations, such as eHealth and mHealth. However,
these absences did not likely have a significant effect on the
results. In addition, health technologies develop rapidly [35];
therefore, this review’s start date of 2010 may seem distant.
However, a 10-year period is commonly used in qualitative
reviews of eHealth technology [14,29]. As noted by Vuojérvi
[79], “dthough technologies change rapidly, people and the
ways technologies are used in everyday lives, and particularly
in the learning process, do not necessarily do so.”

Conclusions

This literature review provides information and practical
implications for designers, health care providers, and policy
makers. eHealth technology targeted at older adults should be
easy to use, and adequate support and training should be
provided to users [25,80]. There are plenty of barriers that
prevent older adultsfrom ably and independently using eHealth
technologies at home. Special attention should be paid to the
most common barriersto learning how to use and using eHealth
technologies: health-related difficulties, lack of internet
connectivity, and other technical problems. We would like to
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emphasize the importance of considering older adults' social into everyday life in rural areas contribute to a successful
and cultural practiceswhen designing and implementing eHealth  domestication process.
technologies. Social network support and technology integration
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Abstract

Background: Across eHealth intervention studies involving children, adolescents, and their parents, researchers have measured
user experience to assist with intervention devel opment, refinement, and evaluation. To date, no widely accepted definitions or
measures of user experience exist to support astandardized approach for eval uation and comparison within or acrossinterventions.

Objective:  We conduct a scoping review with subsequent Delphi consultation to identify how user experience is defined and
measured in eHealth research studies, characterize the measurement tools used, and establish working definitions for domains of
user experience that could be used in future eHealth evaluations.

Methods: We systematically searched electronic databases for published and gray literature available from January 1, 2005, to
April 11, 2019. We included studies assessing an eHealth intervention that targeted any health condition and was designed for
use by children, adolescents, and their parents. eHealth interventions needed to be web-, computer-, or mobile-based, mediated
by the internet with some degree of interactivity. We required studiesto report the measurement of user experience as first-person
experiences, involving cognitive and behavioral factors reported by intervention users. We appraised the quality of user experience
measures in included studies using published criteria: well-established, approaching well-established, promising, or not yet
established. We conducted adescriptive analysis of how user experience was defined and measured in each study. Review findings
subsequently informed the survey questions used in the Delphi consultations with eHealth researchers and adolescent users for
how user experience should be defined and measured.

Results: Of the 8634 articles screened for eligibility, 129 articles and 1 erratum were included in the review. A total of 30
eHealth researchers and 27 adolescents participated in the Delphi consultations. On the basis of the literature and consultations,
we proposed working definitionsfor 6 main user experience domains: acceptability, satisfaction, credibility, usability, user-reported
adherence, and perceived impact. Although most studiesincorporated a study-specific measure, weidentified 10 well-established
measuresto quantify 5 of the 6 domains of user experience (all except for self-reported adherence). Our adolescent and researcher
participants ranked perceived impact as one of the most important domains of user experience and usability as one of the least
important domains. Rankings between adolescents and researchers diverged for other domains.

Conclusions: Findings highlight the various ways in which user experience has been defined and measured across studies and
what aspects are most val ued by researchers and adol escent users. We propose incorporating the working definitions and available
measures of user experience to support consistent evaluation and reporting of outcomes across studies. Future studies can refine
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the definitions and measurement of user experience, explore how user experience relates to other eHealth outcomes, and inform

the design and use of human-centered eHealth interventions.

(J Med Internet Res 2021;23(12):€25012) doi:10.2196/25012

KEYWORDS

eHealth; internet; design; development; user experience; health care; scoping review; Delphi

Introduction

Background

Over the past 15 years, the number of eHealth interventions
availablefor use by children, adolescents, and their parents has
grown considerably. A commonly used approach to eHealth
intervention devel opment involves human-centered design (also
known as patient- or user-centered design) [1,2]. Thisapproach
includesthe active participation of intervention users—children,
adolescents, and parents—in the intervention design and
development process. By including user perspectives and input
into intervention design, the likelihood that an intervention will
be easy to use and be compatible with the user and their
individual context, and therefore deemed useful, is improved
[3-5]. More recently, the importance of users' involvement in
intervention evaluation has been recognized, with measures of
user experienceincluded in evaluationsto identify whether and
how an eHealth intervention meets the preferences and needs
of the users. Understanding user experience can more or less
reflect the quality of human-centered design principles
associated with an intervention.

The term user experience initially arose in the field of
human-computer interaction and technology design and was
broadly defined as, “a person’s perception and responses that
result from the use or anticipated use of a product, system or
service” [6]. To date, across eHedlth studies, a wide range of
definitions and concepts have been used to evaluate user
experience, such as satisfaction, acceptability, adherence,
engagement, and usability, with an eHealth intervention [7-14].
Similarly, user experience data collection methods have also
varied, such as with the use of self-report questionnaires,
in-person or tel ephone-based interview guides, or different types
of automatic data capture of users interactions with an
intervention [ 15]. These variations suggest that user experience
may be a multidimensional concept with several important
constructsto define and measure within an eHealth intervention,
and aconsensus among researchersisyet to be reached. Similar
to how the need to define, standardize, and measure adherence
has been mounting in recent years [16,17], a need to converge
on acommon understanding of user experienceisalso becoming
more apparent. A set of accepted domains, definitions, and
eval uation measures used in eHealth intervention devel opment
and evaluation would benefit children, adol escents, and parents
by allowing them to compare user experiences between multiple
interventions and inform decisions about their own eHealth
intervention use. These accepted approacheswould also provide
guidance to researchers in the eHealth field and alow for
continued advancement and improvement of the study of user
experience and other eHeath outcomes (eg, intervention
effectiveness, user safety, and user empowerment), intervention

https://www.jmir.org/2021/12/e25012

design components (eg, content and technological features),
and factors that can influence the intervention experience of
users (eg, context of use and user expectations).

This Study

This study involves two phases: a scoping review and Delphi
consultations. Our decision to conduct areview plus consultation
reflects a hermeneutic position that user experience cannot be
fully understood without examining it in its current context
(existing literature) and the meanings attributed to it (Delphi
consultations). The scoping review includes diverse literature
to identify how user experience has been defined and measured
in eHealth research studies of children, adolescents, and parents.
These findings subsequently informed the development of
surveys used in the Delphi consultations with eHealth
researchers and adolescent users of an eHealth intervention,
which focused on establishing a working definition of user
experience (and the domains that it may encompass) and
devel oping recommendations for measuring user experiencein
future evaluations of eHealth interventions.

Methods

Study Design

Wefollowed the scoping review framework proposed by Arksey
and O’'Malley [18] with a Delphi consultation recommended
by Levac et a [19]. Reporting of the review adheres to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) Extension for Scoping Reviews checklist
[20]. The consultation exercise followed synthesis of findings
from the literature. Approval s from the Health Research Ethics
Board at the University of Albertaand Human Research Ethics
Committee at the University of Southern Queensland were
received for the Delphi consultation. The approved study
protocol is available upon request.

Development of the Search Strategy

The search strategy (Multimedia Appendix 1) was developed
using an iterative process. First, we developed alist of search
terms using key conceptsand termsfrom aconvenience sample
of indexed studies published in various years that examined
user experience with an eHedth intervention. A research
librarian provided input on appropriate filters, such asMedical
Subject Headings terms, and modified these terms to comply
with different databases. For this review, we were interested in
identifying both published and unpublished English language
studies of user experiences, and we sought to include studies
made available between January 1, 2005, and April 11, 2019.
We included the literature published since 2005 to focus on
contemporary studies of eHealth technol ogies (eg, mobile apps,
desktop-based, and multisession or single-session interventions).
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The search terms and parameters were tested for sensitivity,
determined by whether the search strategy successfully filtered
the 63 citations that were manually selected a priori (see
Multimedia Appendix 2 for the list of test citations). We then
conducted 2 rounds of preliminary screening to further refine
the strategy. The finalized search strategy was peer-reviewed
before implementation.

Search Strategy

We identified studies from the following databases. Ovid
MEDLINE, PsycINFO, CINAHL, EBM Reviews (Cochrane
Database of Systematic Reviews, ACP Journal Club, Database
of Abstracts of Reviews of Effects, Cochrane Central Register
of Controlled Trias, Cochrane Methodology Register, Health
Technology Assessment, and NHS Economic Evaluation
Database), Cochrane Central Register of controlled trias, and
Clinical Trials.gov. We searched Google Scholar from January
2005 to April 2019 and conference proceedings of the
International Society for Research on Internet Interventions
from January 2016 to April 2019, as there are no archives of
International Society for Research on Internet Interventions
previousto 2016. We reviewed the reference lists from reviews
(systematic, narrative, etc) to identify additional, potentially
relevant studies.

Criteriafor Considering Studiesfor the Scoping
Review

Weincluded studies of any design that assessed user experience
with an eHealth treatment or prevention intervention designed
for children or adolescents (aged <19 years). Studies with a
sample that contained young adults could be included in the
review if the mean age of participants was reported to be <19
years. eHealth interventions could target any health condition
but needed to be web-, computer-, or mobile-based, mediated
by theinternet and include some degree of interactivity. Studies
of telehealth interventions were not included. Studies could
assess the eHealth user experience of children, adolescents, or
parents. Given the wide range of pre-existing definitions and
measurement approaches used to evaluate eHealth intervention
user experience, multiple domains could beincluded in the user
experience evaluation, such as cognitive factors (ie, beliefs,
attitudes, and intention; such as satisfaction and acceptability
of the intervention) or behavioral factors (ie, how the
intervention was used, such as self-reported adherence to and
engagement with the intervention) related to the use of an
eHealth intervention. To be included, studies needed to report
the measurement of user experience asfirst-person experiences
reported by eHealth intervention users (parents, children, and
adolescents). Studies that only reported indirect user data (ie,
proxy report by a parent whose child used a program and
intervention metadata [number of sessions completed]), which
do not reflect the user’s subjective experience, were excluded.
Studies also heeded to detail the evaluation measures (eg, tool,
instrument, or interview questions) used to collect user
experience data so that we could identify how user experience
was defined and measured. Studiesthat did not detail evaluation
questions but referenced an original publication of the evaluation
measure were included if we could obtain the referenced
publication to extract information.

https://www.jmir.org/2021/12/e25012
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Screening for Article Eligibility

We organized and screened identified studies using EndNote
(Clarivate Analytics) hibliographic management software. In
pairs, 3 reviewers (authors NDG and AKR and review
contributor Marcus O’ Neill) independently screened the title
and abstract of articles, classifying each asrelevant, irrelevant,
or unclear using the predetermined inclusion and exclusion
criteria. To assess the clarity of the criteria for each reviewer
during screening, we calculated the interrater agreement for
screening outcomesfor thefirst 100 articlesusing thek statistic
[21]. The agreement was substantial (k=0.61). We wanted
interrater agreement to be >0.80, indicating an almost perfect
agreement [22], so reviewers met to review the screening criteria
alongside the articles for which they disagreed and sought
consensus on the screening outcome for each article. Agreement
increased to almost perfect (k=0.81) for the next set of 100
articles and therefore the screening progressed. At this point,
reviewers divided the remaining articlesto be screened. Articles
screened asrelevant or unclear underwent independent screening
and discussion by each reviewer pair to determine study
inclusion or exclusion. The reviewers contacted the primary
authors of 9 articles when additional information was needed
to determine eligibility. The reviewers documented the articles
that were excluded after full-text review to ensure transparency
and replicability.

Data Extraction

Process

Data were extracted into a standardized spreadsheet. The
Spreadsheet underwent pilot testing with 3 independent
reviewers (authorsNDG and AKR and review contributor MO)
who extracted data from the first 5 included studies to ensure
that the spreadsheet was adequate in scope and that consensus
was achieved on data categorization. Subsequently, each
reviewer extracted datafrom one-third of the remaining included
studies. Each reviewer verified the accuracy and compl eteness
of the other reviewers respective thirds. Data extraction
discrepancies were resol ved through consensus and third-party
consultation (author ASN). Corresponding authors were
contacted when reporting was unclear or details were lacking
inthearticle.

Data Extracted for Analysis
We extracted the following information from the studies:

1. Genera information on participants (age [range] and
intervention [user or respondent]) and the eHealth intervention
(name, mode of delivery, target population or health condition
and duration or frequency).

2. How first-person user experience was defined in studies,
which included looking for definitions and terms of
user-reported experiences as well as extracting individual
guestions used to measure user experience. We then compared
author-reported user experience definitionsto apriori definitions
and the identified measures were categorized into 6 domains:
satisfaction, acceptability, credibility, impact, adherence, and
use. The domainswere based on apreliminary literature review
of user experiences in eHealth studies that was conducted by
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one of the authors [23]. All tools fit into one or more of the 6
domains. The original working definitions for the 6 domains
are presented in Multimedia Appendix 3.

3. Magjor characteristics of the evaluation measures used to
assess user experience, including its purpose and scope, delivery
time points, type of respondent (child, adolescent, or parent),
administration approach (web-, telephone-, or paper-based or
face-to-face interview), the number of items and item-response
format (eg, Likert scale or open-ended questions), and any
notations by study authorsregarding limitations of the evaluation
measures and recommendations for future measurement or
evaluation.

4. Information on the measure’'s psychometrics was extracted,
if available, including information on measure validity (face,
content, construct, or criterion), reliability (internal consistency,
interrater, or test-retest), and findings from afactor analysis. In
studieswhere an eval uation measure was referenced, the original
reference was reviewed and psychometric data were extracted,
if available.

Quality Assessment

Two independent reviewers (NDG and AKR) assessed the
quality of the evaluation measures reported in the studies and
met to resolve discrepancies through consensus. The reviewers
used 3 criteriadevel oped by the Society for Pediatric Psychology
Assessment Task Force [24]. The first criterion was the
availability of details on the instrument or measure to allow
evaluation and replication. This involved the reviewers
confirming whether a measure was available for review in
published or gray literature; study authors could have aso
included their measure as supplementary material to their
publication. The second criterion concerned the availability of
reliability and validity datafor the instrument or measure. This
could include psychometric data (eg, for surveysor rating scales)
and data from pilot testing (eg, face and content validity or
interview guide reliability for author-developed interviews).
Thethird criterion, use of theinstrument or measure by multiple,
independent investigative teams as described in peer-reviewed
articles, necessitated the measure or tool (including aqualitative
interview guide) to have been used by more than one group.

Using the abovementioned criteria, measures were classified
into 4 categories.  well-established,  approaching
well-established, promising, or not yet established. We rated a
measure aswell-established if we could identify 2 peer-reviewed
articleswith very good detail of the measures and good to strong
or excellent published information on both validity and
reliability. We rated ameasure as approaching well-established
if we could identify 2 peer-reviewed articles with very good
detail of the measure and with published information on validity
or reliability either missing or presented in vague or poor to
moderate values. We rated a measure as promising if we could
identify 1 peer-reviewed article with sufficient detail of the
measure (eg, some, but not all of the questions present) and
with published information on validity or reliability either
missing or presented in vague or poor to moderate values.
Although not included in the original task force rating scheme,
we rated a measure as not yet established if we could identify
1 peer-reviewed article with sufficient detail of the measure but
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with published validity or reliability information not available.
Thequality of validity and reliability datawereinterpreted using
aguide presented by Phillips et al [25] (Multimedia Appendix
4).

Data Analysis

Evidence tables and a bar graph were developed to aggregate
findings into descriptive and thematic summaries [5].
Descriptive summariesincludeinformation on study, participant,
and eHedth intervention characteristics, user experience
measures, and related psychometric statistics. Thematic
summaries include grouping measures according to the quality
assessment  categories used to define the measures:
well-established, approaching well-established, promising, or
not yet established.

Delphi Consultation Process

The Delphi consultation phase of the scoping review was a
stepwise process involving multiple, structured rounds of
surveys to gain consensus [26-28] on how user experience
should be defined and measured.

Participants

We sought input from 2 groups of individuals: researchers of
the studies included in our review who had published eHealth
intervention user experience eval uations and adol escents (aged
16-18 years) currently using an eHealth intervention.

We identified and contacted researcher participants using the
published email contact information of lead or corresponding
authors of studies included in the scoping review. We used
snowball sampling so that contacted authors could aso
recommend colleagues with relevant expertise who may be
interested in participating [26]. Each potential participant
received an email invitation to participate along with an
information sheet describing the Delphi consultation; those who
completed the survey were considered to have given implied
consent. The Del phi consultation with researcherswas held over
7 months between September 2019 and March 2020.

For practical and feasibility reasons, we recruited adolescent
participants among current users of an evidence-based eHealth
intervention, the web-based BRAVE Self-Help program [12,29],
who had previously consented to be contacted for futureresearch
studies. Recruitment involved a pop-up invitation that appeared
when users logged into the BRAVE Self-Help program
throughout a 6-month period from June 7, 2019, to December
10, 2019. Interested participants were directed to an external
site and invited to read a separate information sheet regarding
the study and provide informed consent to participate in the
Delphi consultation. After providing consent on the web,
participants completed a survey that was used for the Delphi
consultation.

Process

The processthat we followed with each participant group along
with the response and participation ratesis presented in Figure
1. Broadly, each survey included questions that sought
consensus on participants' opinions on the importance of the
user experience domains and definitions used in the scoping
review (Multimedia Appendix 3), additiona domains for
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consideration, and the appropriateness of measures used across
eHealth studies of user experience. Consensus on responses to
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each survey question was defined as having >80% agreement
[26].

Figure 1. Delphi consultation process. REDCap: Research Electronic Data Capture.

Tabulated results from scoping review
- Prepared survey questions and scaling

Received Health Research Ethics Board approvals

Delphi planning

Potential participants contacted for
survey participation:
Researchers contacted via email
addresses from publications
Adolescents notified during use of
web-based eHealth program

Participant contact

Evaluated
responses
for
consensus

sought again

Evaluated
responses
for
consensus

Survey Development and Scaling

Our team pilot-tested the surveys used in round 1 for both
participant groups. We reviewed each survey for face validity,
clarity, cohesiveness, flow, and completion time and made
changes as needed (eg, modifying thewording of questionsand
changing the order of questions).

Researcher participants were first asked questions regarding
their demography (age, gender, professional position, country
of residence, and experience in devel oping and measuring user
experience) followed by a series of questions on their level of
agreement with the preliminary definitions of the proposed user
experience domains (satisfaction, acceptability, credibility,
impact, adherence, and use); initial definitions were based on
apreliminary literature review that informed this scoping review
as having accepted definitions or domains for measuring user
experience. In round 1, an open text box for respondents to
provide text supporting their answers was included. We
originally wanted to survey participants for their opinions
regarding the appropriateness of the user experience measures

https://www.jmir.org/2021/12/e25012

RenderX

Survey created in REDcap

Two rounds of reviewing survey questions
for clarity and length of time to complete
Revisions made as necessary

Pilot-testing

105 researchers contacted with 30 participating (29% response rate)
27 adolescents responded to open notice to participate

Delphi round 1

User experience definitions revised based on participant feedback and consensus

Only questions without consensus asked in round 2
23 of the 30 researchers from round 1 participated (77% participation rate)
6 of the 27 adolescents from round 1 participated (22% participation rate)

Delphi round 2

used across eHealth as well as findings from the review itself.
We used a 6-point Likert scale ranging from strongly agree to
strongly disagree to measure participants' level of agreement.
Inround 1, we also included an open text box for suggestions
and comments regarding proposed definitions of identified
domains and for those domains not identified in the survey. For
proposed domains that could be measured at multiple time
points, we also asked participants to indicate their preferred
timing of measurement (before, during, or after theintervention).
Researcher participants were then asked to rank the importance
of the domains relative to one another using a 6-point Likert
scale ranging from most important to least important when
measuring user experience. Participants were also asked in both
rounds to indicate the importance of studies to measure user
experience; however, we realized that definitions would need
to be determined before this could occur.

Adolescent participants were asked questions regarding their
demography (age, gender, and frequency of using web-based
health interventions) followed by questions on their level of
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agreement with how important it is for researchersto ask them
about each of the 6 user experience domains when using an
eHealth intervention. Given the complexity and technical nature
of the domains presented, adolescents were provided with lay
descriptions of each of the domains and asked to rate how
important they felt each domain was rather than commenting
on the definition (as we did with the expert researcher sample).
In this way, adolescents were able to provide input into the
domains that were most important from their perspective. We
used a 6-point Likert scale ranging from extremely important
to not at all important to measure participants level of
agreement and also included an open text box in round 1 so that
participants could identify reasonsfor why they felt aparticular
domain wasimportant or not. Adolescent participantswerethen
asked to rank the importance of the domains relative to one
another from most important to least important. In round 1, an
open text box was available for adolescents to add any other
comments they had on the presented domains and any other
aspects of user experience they thought were important or
missing.

Consultation Rounds

We conducted independent Delphi consultations with each
participant group—2 rounds with researcher participants and 2
rounds with adol escent participants—using asurvey tailored to
each group. The same participants participated in both rounds
as the intent was to gain consensus (agreement) within the 2
participant groups. Given the nature of the questions being
asked, we felt that 2 rounds were sufficient to capture
participants’ opinions. In round 2, we presented the summary
of responses for survey questions where consensus was not
achieved in round 1 or where comments and feedback for a
survey question necessitated further clarification. Thisapproach
allowed each participant in round 2 to express their opinion
after observing and reflecting on the opinions of other
researchers or adolescents. The purpose of this approach was
to decrease the degree of dispersion or increase the degree of
consensus in participants' answers. The consultation exercise
concluded after 2 roundsirrespective of whether consensuswas
reached on all survey items.

We used REDCap (Research Electronic Data Capture), asecure
web-based platform [30], to administer the electronic surveys
to researcher participants and the University of Southern
Queensland Survey Tool based on Lime Survey and hosted on
secure University of Southern Queendand serversfor adolescent
participants. Participants spent 15-30 minutes (researchers) or
10-15 minutes (adolescents) to complete the survey in each
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round. To maximize the response rate for each round,
nonrespondents were sent an email reminder about the survey
after every 7 days until 3 contact attempts had been made.
Participants answered questions anonymously so that individual
opinions did not influence other participants’ opinions [26].
Adolescent participants who completed the surveyswere given
the opportunity to enter a draw to win one of the 10 vouchers
valued at Aus $40 (US $28.92) to be drawn at completion of
the study. Researchers who completed the surveys were given
the opportunity to enter adraw towinaCAD $150 (US $118.14)
electronic gift card.

Data Analysis

In round 1, we calculated the response rate for researcher
participants only, as we were not able to determine the number
of adolescent invitees from the open invitation to participate.
In round 2, we calculated the participation rate for both
researchers and adol escents using the denominator from round
1. For both rounds, we generated descriptive statistics
(frequencies and percentages) to determine the level of
agreement (consensus) among participants for each survey
guestion. This involved grouping the responses at each end of
the Likert scales (eg, grouping strongly agree with agree and
disagree with strongly disagree). We also reviewed the
responses to middle Likert categories (eg, agree/disagree and
dightly agree/dightly disagree) to identify the range of opinions.
Among researcher participants, following round 1, we collated
the open-text answers or feedback on definitions and used this
text to revise the definitions for the domains of user experience.
We revised each domain definition using suggestions from
participants irrespective of whether consensus was reached on
the definition in round 1. The rational e wasthat the suggestions
added critical details and improvementsto each definition. The
revised definitions were then presented for consensusin round
2 during which participants were asked to indicate their level
of agreement with the revised definitions. We used IBM SPSS
(version 26) for all analyses.

Results

Literature Search and Selection

The search strategy identified 8634 unique citations. Of these
citations, 1087 were considered potentially relevant based on
their title and abstract (Figure 2). After full-text review, 129
articlesand 1 erratum met inclusion criteria and were included
in the review.
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Figure 2. Literature search flow diagram.
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Description of Included Studies

A summary of the general characteristics of 129 eHealth studies
that evaluated user experience is presented in Table 1. Most
studieswere published in 2018 (30/129, 23.3%), 2017 (25/129,

Reasons that 7547 records were excluded:
-eHealth intervention type not included in
the review (n=5187)

-Age of eHealth target population >19 years
(n=1288)

-Irrelevant article type (eg, commentary,
review) (n=557)

-Did not include, or inadequately addressed,

on the measure or no details on the
questions) (n=259)

-Not an eHealth study (n=198)
-Article not in English (n=58)

Reasons that 957 full-text documents were
excluded:
- Did not include, or inadequately
addressed, a measure of user experience (eg,

the questions) (n=512)

- eHealth intervention type not included in
the review (n=171)

-Age of eHealth target population >19 years
(n=142)

-Not an eHealth study (n=117)

- Intervention did not target a health
condition (n=12)

-Article not in English (n=3)

mesasured user experience domains were acceptability, usability,
and satisfaction; thistrend occurred across years of publication

19.4%), and 2015 (24/129, 18.6%). The most commonly time.

https://www.jmir.org/2021/12/e25012
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(Figure 3). Additional details for each study are presented in
Multimedia Appendix 5 [7-14,31-152], grouped by year of
publication to examine trends in the domains measured over
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Table 1. Summary of the eHealth studies that measured user experience (N=129).

Characteristics

Studies within scoping review, n (%)

eHealth user?®
Children aged <9 years
Adolescents aged 10-19 years
Young adults up to 24 years
Parents

Type of eHealth intervention
Web-based
Mobile-based
Tablet-based

User experience domain that was measured
Satisfaction
Acceptability
Credibility
Perceived impact
User-reported adherence
Usability

26 (20.2)
118 (91.5)
25 (19.4)
33(25.6)

85 (65.9)
44 (34.1)
11 (8.5)

86 (66.7)
77 (59.7)
17 (13.2)
66 (51.2)
11(8.5)

74.(57.4)

8Age categories defined using World Health Organization definitions [153)].

Figure 3. Thetype and frequency of user experience domains measured across eHealth studies over time. The domains named in this figure reflect the
agreed-on terminology that resulted from the Delphi consultation with researchers.
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User Experience M easures

Research teams used 128 unique user experience evaluation
measures in the 129 published studies included in this review.
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Details of the quality assessment outcomes using the Society
for Pediatric Psychology Assessment Task Force [24] criteria
are provided in Multimedia Appendix 6
[7-14,31-111,113-121,123-152,154,155]. Of the 128 measures,

JMed Internet Res 2021 | vol. 23 |iss. 12 [€25012 | p.33
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

10 (7.8%) were assessed to be well-established measures (Table
2) and 5 (3.9%) were assessed to be approaching
well-established (Table 3). These measures were used in
research studies to primarily capture user experiences related
to satisfaction with and acceptability of eHealth interventions
and program usability and perceived impact of an intervention.
Eval uation measures used in research studies that were assessed
to be promising (13/129, 10.1%) are presented in Multimedia

https://www.jmir.org/2021/12/e25012

Newton et d

Appendix 7 [75,90,97,99,107,109,132,136,139,152]. The
remaining 100 measures identified were assessed as not yet
established and primarily represented studies in which
author-devel oped eval uation questions were used. Information
on evaluation measures used in research studies that were
assessed to be not yet established is available upon request to
the corresponding author.
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Table 2. Well-established evaluation measures of user experience.

Newton et d

Measure name and targeted Format and administration ~ Psychometric properties eHealth study
user experience domain features
Validity Reliability
SUS? usability 10 items; 4- and 5-point Two-factor scale [156]; usable (8  Internal consistency; 10 yearsof  [14,31-39]
Likert scales; administra- items), 0=.91; learnable (2 items), SUS samples: a=.91 [157];
tion: paper- and web-based a=.70; overall a=.92 eHealth study sample: a=.86[31],
and telephonic 0=.95[32]
SUS (Portuguese version); 10 items; S-point Likert Construct validity with PSSUQP Interrater refiability; Portuguese  [40]
usability scale; administration: paper- [158]: r=0.70 valldatlpn samplt_a[_158]: |ntracl_ass
based correlation coefficient=0.36 with
modest agreement between ratings
(76.67%)
Client Satisfaction Question-  8items; 4-point Likert scale;  Criterion-related validity; other Internal consistency across9 stud-  [41-44]
naire 8; acceptability, satiss administration: paper- and  measures of satisfaction [159]: ies[159]: a=.83-.93; eHedlth study
faction, and usability web-based r=0.60-0.80 sample: 0=.92 [41]
CEQF; credibility and per- 6items; 9-point Likert scale Two-factor scale [160]: expectancy Internal consistency; CEQ valida-  [41]
ceived impact satisfaction ~ a1d 0%-100% scale; admin- - (3items), eigenvalue=3.42; credibil-  tion across 3 studies [160]: ex-
istration: not reported ity (3items), eigenvalue=1.53; 2 pectancy, 0=.79-.90; credibility,
factors accounted for 82.46% of the a=.81-.86; overall, 0=.84-.85; test-
total variance retest reliability, CEQ validation
across 3 studies[160]: expectancy,
0=.82; credibility, a=.75
GEQ®: acceptability and 33 items, 5-point Likert Five-factor scale; GEQ validation  Internal consistency; GEQ devel-  [7,10]
satisfaction scale; administration: web-  study [161]: factor 1 (5 items); fac- opment sample [162]: a=.81
based tor 2 (7 items); factor 3 (4 items);
factor 4 (5items); factor 5 (4 items);
all correlation coefficients >0.30
PSSUQ also knownasthe 19 items; 7-point Likert Three-factor scale; correlation coef-  Internal consistency; 5 years of [45,46]
Computer SystemsUsability  scale; administration: web-  ficientson 5 years of PSSUQ sam-  PSSUQ samples [154]: system
Questionnaire®; acceptabili- based ples[154]: system usefulnessand  usefulness, a=.96; informational
ty, perceived impact, satis- informational quality, r=0.70; sys-  quality, 0=.92; interface quality,
faction, and usability tem usefulnessand interface quality, 0=.83; overall, a=.96
r=0.70; informational quality and
interface quality, r=0.60; factors
scores shared 36% to 50% of the
variance
sss': satisfaction Sitems; 4-point Likert scale - one factor scale factor loadingsd ~ Internal consistency; SSSdevelop-  [47]
and open ended; administra-  [163]: Youth version, a=.77-.90; ~ Ment samples[163]: youth o=.86;
tion: telephonic Parent version, a=.71-.83 parent a=.85; eHealth study sam-
ple across different time points
[47]: a=.77-.95
TEI—SFh; acceptability and 9items; 5-point Likert scale; 2 factor scale[164]: acceptability (8 Internal consistency; TEI-SFdevel-  [48]
perceived impact satisfac- ~ @dministration: paper-based - items), a=.49-.93, 57% of total item  opment samples: a=.94 [165],
tion variance; discomfort (1 item), 0=.85[164]
0=.82, 12% of total item variance
USE questionnaire; accept- 19items (4 subscales); 7-  Criterion-related validity [166]; Internal consistency; USE develop-  [32]
ability, satisfaction, and us-  Point Likert scale; adminis- - compared with SUS (2 evaluations);  ment sample[166]: 0=.98; eHealth
ability tration: web-based usefulness: r1=0.60, r,=0.69; ease  study sample[32]: usefulness,
of learning: r1=0.71, r,=0.78; ease  0=.90; ease of learning, o=.98;
of use: 11=0.78, r,=0.81; satisfac- €8¢ Of use, a=.95; satisfaction,
tion: r1=0.66, r,=0.71 a=.96
WAI-SR'; credibility and 12 items; 5-point Likert Three-factor scale; correlation with  Internal consistency; WAI-SR de-  [41,49]

perceived impact

scale; administration: web-
based

WAII-SR within 2 samples (S1 and
S2) [167]: goal (4 items), a=.89
(S1), 0=.87 (S2); task (4 items),
0=.87 (S1), 0=.90 (S2); bond (4
items), 0=.86 (S1), 0=.84 (S2);
overall, a=.95 (S1), a=.94 (S2)

velopment within 2 samples[167]:
goal, 0=.87 (S1), a=.85 (S2); task,
0=.85 (S1), 0=.87 (S2); bond,
0=.90 (S1), 0=.85 (S2); overall,
0=.91 (S1), 0=.92 (S2); eHealth
study sample [41]: 0=.95

3SUS: System Usability Scale.
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bpPSSUQ: Poststudy System Usability Questionnaire.
®CEQ: Credibility Expectancy Questionnaire.

dGEQ: Game Experience Questionnaire.

®The Computer Systems Usability Questionnaire and PSSUQ are the same questionnaire; the only difference is that the Computer Systems Usability

Questionnaire wording is appropriate for use in field settings or surveys rather than in a scenario-based usability evaluation [154,155].

fSss: satisfaction with Services Scale.
9Factor loading: correlation coefficient for the variable and factor.
PTEI-SF: Treatment Evaluation Inventory-Short Form.
IUSE: Usefulness, Satisfaction, and Ease of use.

IWAI-SR: Working Alliance Inventory: Revised Short form.

Table 3. Evaluation measures assessed to be approaching well-established.

Newton et d

Measure name and targeted Format and administration ~ Psychometric properties eHealth study
user experience domain features
Validity Reliability
Client Satisfaction Scale; 10 items; 5-point Likert Not reported Internal consistency; eHedlthstudy [50-52]
perceived impact and satiss  scale; administration: not sample [50]: Child scale, 0=.75;
faction reported Parent scale, 0=.85
Standardized SUMI® accept- 95 items; 3-point Likert Not reported Internal consistency; SUMI devel-  [53]
ability, satisfaction, and us-  Scaleand open ended; admin- opment sample [168]: global sub-
ability istration: paper-based scale, 0=.92; efficiency subscale,
0=.81, affect subscale, a=.85;
helpfulness subscale, a=.83; con-
trol subscale, a=.71; learnability
subscale, 0=.82
WAMMIP; acceptability and 20 items; S-point Likert Not reported Internal consistency; WAMMI [54]
usability scale; administration: not development sample[169]: a=.96
reported
Author-adapted TEI-SFS;,  11items; 5-point Likert Not reported for author adaption of  Internal consistency; eHealthstudy  [55,56]
acceptability and satisfaction  Scal€; administration: paper-  TEI-SF sample [55]: Child scale, a=.82;
based Parent scale, a=.81
Author-developed question- 7 items; 5-point Likert scale;  One-factor scale [57]: 69% of total  Internal consistency; eHedthstudy [57]
naire; acceptability and per- administration: web-based  item variance sample [57]: 0=.94
ceived impact
Author-developed question-  >14 items; 5- and 10-point  Not reported Internal consistency; eHedlthstudy [58,59]
naire; perceived impact and  Likert scales; administra- sample [58]: perceived benefits of
usability tion: not reported intervention content, a=.92; per-
celved benefits of theinterpersonal
principlesin the intervention,
0=.85; ease of use, a=.94; ease of
understanding, a=.96; ease of
reading, 0=.97; internal rationale,
0=.96; identification/relevance,
0=.96
Author-developed question- 7 items; 4-point Likert scale;  Two-factor scale: utility of program  Internal consistency; eHealthstudy  [60]
naire; perceived impact, sat- administration: not reported (5 items), 45% of total item vari- sample [60]: user friendliness,
isfaction, and usability ance; user friendliness of program  0=.71; utility items, 0=.84
(2items), 21% of total item variance
Author-developed question- 17 items; scaletypenot re-  Three-factor scale; eHedlth study  Internal consistency; eHedthstudy [61]

naire; acceptability, satisfac-
tion, and perceived impact

ported; administration: not
reported

sample [61]: program evaluation (7
items); program benefits (7 items);
overall satisfaction (3 items); sub-
scales ranged from 1 (negative
evauation) to 10 (positive evalua-
tion)

sample [61]: subscales, a=.90 or
higher

8SUM I Software Usability Measurement Inventory.
BWAMM I : Website Analysis and Measurement Inventory.
“TEI-SF: Treatment Evaluation Inventory- Short Form.
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Delphi Consultation

Overview

In round 1, 30 researchers and 27 adolescents participated. In
round 2, the number of participants decreased to 23 researchers
(23/30, 77% participation rate) and 6 adolescents (6/27, 22%
participation rate; Figure 1). The demographic characteristics

https://www.jmir.org/2021/12/e25012

RenderX
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of researcher and adolescent participants are presented in Table
4. Researcher participants were mainly women and employed
in academic positions, and all participants had used a measure
of user experience in their work. In addition, most adolescent
participants were female participants, and most had limited
experience in using eHealth interventions (despite being
currently enrolled in an eHealth intervention for anxiety).
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Table 4. Demographic information about the participants.

Newton et d

Characteristics Round 1 Round 2
Resear cher participants, n (%) 30 (100) 23 (77)
Age (years), mean (SD) 42.6 (1.4) 43.7(1.7)
Sex, n (%)
Female 26 (86.7) 20 (87)
Male 4(13.3) 3(13)
Primary roleor position, n (%)
Academic (professor and lecturer) 19 (63.3) 13 (56.5)
Scientist (researcher and research fellow) 5(16.7) 5(21.7)
Clinician 4(13.3) 4(17.4)
Trainee (PhD candidate and postdoctoral fellow) 2(6.7) 1(4.3)
Country, n (%)
Austrdia 4(12.9) 3(13)
Canada 3(9.7) 2(87)
Finland 1(3.2) 1(4.3)
Ireland 2(6.5) 1(4.3)
Italy 132 1(4.3)
Korea 1(3.2 1(4.3)
New Zealand 4(12.9) 3(13)
Sweden 2(6.5) 2(8.7)
United Kingdom 1332 1(4.3)
United States 11(35.5) 8(34.8)
Has measured user experience, n (%) 30 (100) 23 (100)
Has developed a user experience measure, n (%) 7(23.3) 6(26.1)
Adolescent participants, n (%) 27 (100) 6(22)
Age (years), mean (SD) 16.44 (0.6) N/AZP
Sex, n (%)
Female 20 (74.1) N/A
Male 5(18.5) N/A
Other 2(7.4) N/A
Use of eHealth programs, n (%)
Never used until the day of the survey 14 (51.9) N/A
<once per week 7 (25.9) N/A
1-2 times per week 4(14.8) N/A
3-4 times per week 0(0) N/A
5-6 times per week 1(3.7) N/A
>7 times per week 1(3.7) N/A

3N/A: not applicable.

bDemographics for adolescent participantsin round 2 were not collected to ensure anonymity as per the research ethics board's requirements.

Researcher Participants

Over 2 rounds of consultation, researcher participants made
several suggestions for refining the original definition of each
user experience domain. The revised definitions achieved by

https://www.jmir.org/2021/12/e25012
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round 2 are presented in Table 5 along with the consensus scores
for the definition (the percentage of participants who strongly
agreed or agreed with the definition). Researchers met or
surpassed the threshold for agreement on all definitions except
the definition for perceived impact. Regarding the importance
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of each of the domains to the overall assessment of user
experience in round 1, researchers achieved consensusin their
ranking of credibility as less important to measure relative to
the other 5 domains (80%; Table 6); no other rankings achieved
consensus in this round. Perceived impact was ranked in both
rounds as moreimportant than the other domains, but consensus
(=80% agreement) was not achieved. Regarding when
assessment of user experience should be conducted, the

Newton et d

responses differed across domains. By round 2, researchers
agreed that eHealth intervention acceptability (87% consensus)
and satisfaction (97% consensus) should be measured after
intervention completion. Researchers were divided on when
credibility should be measured, with equal proportions of
researchers indicating credibility should be measured at all 3
time points (before the intervention: 61%; during the
intervention: 65%; and after the intervention: 61%).

Table 5. Working definitions of user experience domains developed with researcher participants.2

Domain User experience definition

Definition consensus (%)

Acceptability

Satisfaction

Credibility

Acceptability refers to whether the intervention content, features, and delivery meet user ex-
pectations (eg, relevance, convenience, accessi bility, feasibility, appropriateness, appeal [fun,
interesting, and likable], value, engaging, and privacy). These aspects may be different de-
pending on the user (ie, child, adolescent, or parent).

Satisfaction refersto the user’s overall impression of the intervention and whether it meets
their needs (eg, global satisfaction rating, value for money or time, hel pful, whether they would
they useit again or recommend it to a friend, and ratio between expectations and results).

Credibility refers to the extent to which the user perceives the intervention to be trustworthy
and has the potential to work (eg, perceived accuracy and quality of information in the inter-

100

96

96

vention and/or evidence base supporting the intervention).

Usability?

Usability refersto the user’s perceived ease of use of the intervention based on technical

87

factors (eg, interface/equipment/reminder features or problems) and environmental/personal
factors (eg, content, time, and competing priorities) that impact the individual's use of the

intervention (eg, frequency).

User-reported adherence®

User-reported adherence refers to how and why the user did or did not follow the intervention

83

or research protocol (eg, completing outcome measures and content) as recommended.?

Perceived impact

Perceived impact refersto the extent to which the user perceivesthe effect of theintervention's

78

impacts (eg, impressions of change in symptom levels and skills and perception of overall

effectiveness).

3 talics represent additions or changes to the original definition. Domains are listed in descending order of consensus.
by sabil ity should also be measured in conjunction with objective measures of use (ie, intervention metadata).
CUser-reported adherence should also be measured in conjunction with objective measures of adherence (ie, intervention metadata) and clinician

expectations and adherence to the protocol (if relevant).
dContent removed from the definition.

Table 6. The relative rankings among researcher participants for the importance of the user experience domains across 2 rounds of consultation.

Domain Round 1 (%) Round 2 (%)
More important L ess important More important Lessimportant

Acceptability 73 27 48 52
Satisfaction 43 57 30 70
Credibility 20 80 _a —
Usability 47 53 26 74
User-reported adherence 47 53 26 74
Perceived impact 70 30 65 35

3Round 2 not conducted as consensus was achieved in round 1.

Researcher participants opinions varied greatly on whether a
universal measure of user experience was needed to enable
direct comparisons between studies of eHealth interventions.
By round 2, a total of 70% (16/23) stated that a universa
measure was extremely or quite important, 22% (5/23) stated
that it was dlightly important, and 9% (2/23) stated it was
dlightly unimportant. In round 1, atotal of 37% (11/30) of the

https://www.jmir.org/2021/12/e25012

participants al so provided comments. M ost stated that although
auniversal measure may beimpractical given variability across
users’ developmental stage, technology types, and language, a
core set of user experience items would be a valuable addition
to the eHealth field. Participants suggested that other measures
could be added to this core set to obtain intervention-specific
feedback as needed. Moreover, 1 participant pointed out that
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accepted definitions of user experience domains are aso
important to ensure that the domains are not used differently
from study to study evenif different measures are used to assess
them.

Adolescent Participants

Adolescents were asked to indicate which user experience
domains were important for a researcher to ask them about. In
round 1, adolescents reached consensus that acceptability was
more important for a researcher to ask about compared with
other domains (81% consensus); satisfaction and perceived
impact were indicated as important, but adolescents did not
reach consensusin round 1 (78% consensus for both). After the
second round, adol escents achieved consensus with satisfaction,
credibility, and perceived impact (100% consensus) and usability
(83% consensus) identified asimportant domainsfor researchers
to ask about when measuring adolescents’ user experience. After
the 2 survey rounds, adolescents remained divided on the
importance of measuring user-reported adherence, with 50%
(3/6) of the participantsrating it more important and 50% (3/6)
rating it as less important

When asked to rank the domainsin order of importance to one
another (ie, which domains were more important than the other
domains), perceived impact was considered the most important
domain to measure (83% consensus) based on 2 rounds of
consultation. Credibility and acceptability were also ranked
highly and were considered more important than the other
domains, but they did not meet or surpass the 80% threshold to
achieve consensus. User-reported adherence was ranked the
least important domain relative to the others (83% consensus).
Usahility (76%) and satisfaction (67%) were also ranked asless
important to measure, although consensus was not reached for
these 2 domains either.

Discussion

Summary of Principal Findings

To our knowledge, thisisthe first study to review how eHealth
i ntervention studies have defined and measured user experience,
consult with experts (researchers) as to how user experience
could be defined and measured, and consult with users
(adolescents) as to which domains they considered important
for examining their user experience. In the scoping review, we
made 2 important discoveries: several well-established measures
are availableto quantify user experiences and alarge proportion
of published eHealth studies did not involve the use of a
well-established measure, with authors having developed user
experience questions specific to their eHealth intervention. Key
findingsfrom our Del phi consultation are the alignment between
researcher and adolescent relative rankings of user experience
domains and the refinement of definitions for the 6 proposed
domains of user experience.

Discussion of Principal Findings

We identified 10 well-established measures available in the
current literature to quantify 5 of the 6 proposed domains of
user experience (satisfaction, acceptability, credibility, perceived
impact, and usability). Therefore, we recommend that eHealth
researchers use an available, well-established measure instead

https://www.jmir.org/2021/12/e25012
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of developing their own measure to assess these 5 user
experiencedomains. Thisapproach will alow for between-study
comparisons of user experiences, including whether and how
experiences with similar eHealth interventions are considered
the same or different among users. Not only could such
comparisons help inform parents and their children with their
decisionsfor which eHealth intervention to use but also findings
across studies could be used by researchers to identify and
understand the relationship between user experience and other
eHealth outcomes (ie, intervention effectiveness and program
adoption or use).

To date, no well-established measure exists for studying
user-reported adherence. Thisisnot surprising, as adherenceis
typically measured using intervention metadata, such as the
number of sessions completed and time spent per session. We
propose that in addition to such objective metrics, researchers
measure how and why a user did or did not follow the
intervention or research protocol (eg, completing outcome
measures and content) as recommended or as encouraged by
intervention design. This subjective information can expand the
understanding of metadata—for example, why did the user
completethe number of sessions or outcome measuresthat they
did. These data could be collected using a set of open-ended
guestions designed to be used across studies and tail ored, when
needed, to specific interventions, studies, or user profiles.

Definitions of the 6 domains of user experience that resulted
from our international consultation with eHealth researchers
offer aguidepost for new studies of user experience. Although
the proposed definitions may continue to be refined over time
as the eHealth field advances, we see them as an important
cornerstoneto user experience measurement. A set of commonly
accepted domains, similar to the efforts to define, standardize,
and measure eHealth adherence [16,17] and engagement
[170,171], can introduce ataxonomy that can be applied across
eHealth studiesevenif different populations, interventions, and
measures are used. However, it remains unclear, as to whether
a universal measure of user experience would be useful for
researchers. Although 16 of the 23 of the researchers in this
study responded that it isimportant to use a universal measure,
several concerns were brought forward regarding the challenge
to implementing such an approach. Asafollow-up to theresults
we reported here, further investigation of the utility and
feasibility of a core set of items and what this core set should
beisneeded. It is possible that consideration needs to be given
to how measures can be adapted for different respondents (eg,
parents, adolescents, and clinicians) or different intervention
contexts (eg, open access vs therapist supported). For example,
the findings of this study showed that perceived impact was
rated as important by both the researchers and adolescents,
however, it is entirely possible that each would describe the
desired impact of the intervention in different ways. Further
investigation is necessary to examine how these constructs can
be best assessed using different respondents and contexts.

The Delphi consultationswe conducted provideinsight into the
value that researchers and adolescents place on the different
domains of a user’s experience with an eHealth intervention.
Both adolescent and researcher respondents ranked perceived
impact as one of the most important aspects of auser’s eHealth
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experience, indicating that whether the user perceives the
intervention to have had an impact on their health is a central
component of user experience. There were aso divergent
perspectives, with one the most divergent being researchers
ranking of satisfaction among the most important domains
compared with adolescents’ ranking of it asless important. At
the core of the definition of satisfaction is an emphasis on
whether an intervention meets a user’s expectations and needs.
From the adolescent point of view, the definition of perceived
impact, which focuses on theimpressions of change in symptom
levels and skills or the perception of overall effectiveness, may
have been a more meaningful way to identify whether their
needs would be met, as perceived impact directly links to an
observable or tangible change in their symptoms or behavior
because of the eHealth program. Theranking of credibility also
differed between researchers (lower ranking) and adolescents
(higher ranking). With the choice of eHealth interventions
increasing, as consumers, it is not surprising that adolescents
would place greater priority on credibility asan important aspect
to the selection and use of an eHealth intervention. This
prioritization should be considered by researchers when
developing and marketing their interventions for use.

Usahility was considered one of the least important domains of
user experience from the perspective of both adolescent and
researcher respondents. Thisranking may reflect the discrepancy
between the more commonly used definitions of usability and
the one proposed in our Delphi consultation. Originating from
the field of computer science, usability is considered a main
design component (design heuristic), similar to aesthetics, user
safety, or data privacy, meaning that a certain degree of
(technical or functional) usahility isfundamental to or expected
with the use of an eHealth intervention. Although anintervention
may be usable, it does not mean that it will be used or perceived
asuseful by adolescents[172]. Therefore, if usability iscurrently
understood as a measure of the technical ease of use or the
functionality of anintervention, then examining it may add little
richness to the understanding of what and how users describe
their user experience with eHealth intervention to be like.
However, if usability comesto be associated with the conditions
(barriers or constraints, facilitators, and context) of use and
reasons for usefulness (meets the needs and preferences of
users), then usability may be considered an important indicator
of the user experience.

Future Directions

This scoping review with Delphi consultations has provided a
broad overview of the current state of user experience
measurement in the eHealth field al ong with expert (researcher)
and user (adolescent) input into how user experience could be
defined and measured with an eHeath intervention. An
extension of thiswork may includeinvestigating whether acore
set of items used to measure the various domains of user
experience would add value to the field and could be feasibly
applied across different interventions and user populations[23].
Future research could benefit from qualitative investigations
with adolescents to further define their understanding and
definitions of the user experience domains within different
eHealth contexts and test the feasibility of core assessment items
for these domains from their perspective. It would then be
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beneficial to validate their definition of user experience (and
the associated domains) and test the feasibility of core
measurement item sets acrosslarge numbers of adolescent users
of eHealth interventionsinternationally. With greater awareness
and emphasis on patient-oriented research and improving
outcomes important to patients, assessment of user experience
can become an important part of patient-centered treatment
planning.

Further attention could also be directed toward the definition
and measurement of self-reported adherence. In our study,
although a definition of self-reported adherence was achieved
through consensus, its importance in measurement was not
established among researcher or adolescent participants.
Although a wealth of measurement studies exists for
understanding adherence from an objective standpoint
[16,173,174], few explanatory studies have been conducted to
explore how and why the user did or did not follow the
intervention and research protocol as recommended [23]. This
why component is critical for meaningful improvement of
eHealth interventions to increase program adherence and
therefore achieve related health benefits[175].

Future studies may also look at how to apply both objective and
subjective intervention outcomes or user experience measures
to improve the validity of eHealth evaluations. For example,
adolescents and researchers in our study reported perceived
impact to be an important aspect of the user experience.
Objective measures of intervention impact, such as changesin
diagnostic severity, global functioning, symptom checklists
[176], or self-reported minimal clinically important difference
[177], could reinforce or complement the findings generated by
more subjective measures [23]. In this way, we could better
understand how various measures converge or diverge on similar
user experience concepts, begin to develop more
psychometrically and theoretically robust assessment measures,
and establishindicators of clinically meaningful outcomes based
0N users' perspectives.

Limitations

Although this scoping review and associated Delphi
consultationswere conducted according to published guiddines,
this study is not without limitations. First, our study focus was
placed on eHealth interventions that were web-, computer-, or
mobile-based and mediated by theinternet; we excluded studies
that did not primarily include these features and therefore, our
results will not be representative of al technologies for which
user experience may be measured. In addition, eHealth
interventions being used and evaluated in health care systems
that have not been scientifically investigated and reported in
the published or gray literature were not included in our review.
Our scoping review focus also required studies to describe the
measure or measures used to collect user experience data. This
requirement resulted in the exclusion of 512 studies. Given that
this was a review of definition and measurement of user
experience, such details were essential to understanding the
current state of the eHealth field. This approach was systematic
in that we applied the same working definitions to each study;
however, it may have resulted in the classification of adomain
of user experience that differed from what study investigators
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intended. The challenge in grouping some of the studies
confirmsthat agreement regarding definitions of user experience
domains would be of value to the eHealth field. The proposed
domains and definitions are not intended to be static, and we
expect that they will be refined to reflect advancesin the eHealth
field. Finally, although we present the results from the first
international Delphi consultations, our sample sizewaslimited;
particularly in representation from adolescent users.

Conclusions

eHealth interventions are now widely available for use by
children, adolescents, and parents, and positive user experiences
are generally reported across individual studies. The outcomes
of thisreview and Delphi process highlight the various waysin
which user experience has been defined and measured across
studies, with a large proportion of research studies using
study-specific, nonstandardized instruments. Through the
conduct of this study, we propose definitions for 6 user
experience domains. acceptability, satisfaction, credibility,
usability, user-reported adherence, and perceived impact, as
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Abstract

Background: Health systems and providers across America are increasingly employing telehealth technologies to better serve
medically underserved low-income, minority, and rural populations at the highest risk for health disparities. The Patient-Centered
Outcomes Research I nstitute (PCORI) has invested US $386 million in comparative effectiveness research in telehealth, yet little
is known about the key early lessons garnered from this research regarding the best practices in using telehealth to address
disparities.

Objective: This paper describes preliminary lessons from the body of research using study findings and case studies drawn
from PCORI semina patient-centered outcomes research (PCOR) initiatives. The primary purpose was to identify common
barriers and facilitators to implementing tel ehealth technologies in populations at risk for disparities.

Methods: A systematic scoping review of telehealth studies addressing disparities was performed. It was guided by the Arksey
and O’ Malley Scoping Review Framework and focused on PCORI’ s active portfolio of telehealth studies and key PCOR identified
by study investigators. We drew on this broad literature using illustrative examples from early PCOR experience and published
literature to assess barriers and facilitators to implementing telehealth in populations at risk for disparities, using the active
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implementation framework to extract data. Major themes regarding how tel ehealth interventions can overcome barriersto telehealth
adoption and implementation were identified through this review using an iterative Delphi process to achieve consensus among
the PCORI investigators participating in the study.

Results: PCORI has funded 89 comparative effectiveness studies in telehealth, of which 41 assessed the use of telehealth to
improve outcomes for populations at risk for health disparities. These 41 studies employed various overlapping modalities
including mobile devices (29/41, 71%), web-based interventions (30/41, 73%), real-time videoconferencing (15/41, 37%), remote
patient monitoring (8/41, 20%), and store-and-forward (ie, asynchronous electronic transmission) interventions (4/41, 10%). The
studies targeted one or more of PCORI’s priority populations, including racial and ethnic minorities (31/41, 41%), peopleliving
inrura areas, and those with low income/low socioeconomic status, low health literacy, or disabilities. Major themes identified
across these studies included the importance of patient-centered design, cultural tailoring of telehealth solutions, delivering
telehealth through trusted intermediaries, partnering with payers to expand tel ehealth reimbursement, and ensuring confidential
sharing of private information.

Conclusions: Early PCOR evidence suggeststhat the most effective health system- and provider-level tel ehealth implementation
solutionsto address disparities empl oy patient-centered and culturally tail ored tel eheal th sol utions whose devel opment is actively
guided by the patients themselves to meet the needs of specific communities and populations. Further, this evidence shows that
the best practices in telehealth implementation include delivery of telehealth through trusted intermediaries, close partnership
with payersto facilitate reimbursement and sustainability, and safeguards to ensure patient-guided confidential sharing of persona
health information.

(J Med Internet Res 2021;23(12):€28503) doi:10.2196/28503

KEYWORDS
telehealth; scoping review; disparities; implementation science

Introduction

Background

People living in medically underserved, low-income, or rural
areas, those from racial and ethnic minorities; members of the
lesbian, gay, bisexual, and transgender (LGBT) community;
and those with limited English proficiency or disabilities often
face substantial barriersto accessing needed health careand are
at high risk for health disparities [1,2]. About one-quarter of
the US population experiences geographic and/or economic
disparities. For example, 34 million Americans (10.5%) livein
poverty [3] and some 46 million Americans (15%) livein rural
areas [4]. These populations are more likely to report issues
with accessto primary and specialty care, longer travel timeto
providers, lower rates of insurance coverage, and higher rates
of chronic conditions than urban resident [2,5-7]. Racial and
ethnic disparities are also common and are strongly linked to
social determinants of health [1,5,8].

Other populations at particularly high risk for disparitiesinclude
low-income African Americansin medically underserved urban
andrural areasof the South [9-11], American Indian populations
inrura areas[8,12,13], the mostly Alaskan Native residents of
Alaska [14], and Latinx Americans, who face language,
insurance, and other barriers to access to care [8]. Additional
groups identified by the Patient-Centered Outcomes Research
Institute (PCORI) as priority populationsinclude LGBT persons,
those with low health literacy/numeracy and limited English
proficiency, and those with disabilities [15-21]. All these
populations face barriers related to the social determinants of
health that prevent adequate accessto care[13,19-23], resulting
in poor health outcomes across a multitude of domains.

https://www.jmir.org/2021/12/e28503

Potential for Using Telehealth to Address Disparities

Telehealth modalities have great potential to help overcome
geographic, socioeconomic, cultural, and language barriers
related to the social determinants of health and enhance access
to essential health services for high-risk populations [24,25].
Telehealth has traditionally been a way to provide hedlth care
access in rural communities, and its adoption has accelerated
for these popul ations during the COVI1D-19 pandemic [26,27].
Whilethe potential for telehealth to address disparities, such as
transportation and availability of providers, ishigh, preliminary
data during the COVID-19 pandemic suggest that differences
in internet and telehealth access may actually compound
disparitiesin chronic disease outcomes [28]. Telehealth can be
used for multiple purposes, including direct delivery of careto
patients and their caregivers, remote monitoring of health
outcomes, education of patients and caregivers, support for
self-care and health behavior change, assistance with health
care decision-making, and communication of test results [29].
Likewise, telehealth can employ multiple communication
modalities, including telephone, video teleconference, text
messaging, mobile apps, and wearable monitors, that alow
providers to remotely communicate, monitor, and share
information with patients [30-32]. Previous research has
documented the effectiveness of these telehealth modalitiesin
reaching rural populations to provide care, prescreening
evaluations, and patient education [25,33,34], yet data on the
effectiveness of telehealth in other populationsis more limited
[29-32]. Moreover, while many health care delivery systems
have implemented telehealth solutions to address barriers to
access and better serve populations at risk for disparities,
outcomes and sustainability have been variable [24,25,35].
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Study Aims

The primary purpose of this scoping review wasto identify key
barriersto tel ehealth implementati on and describe how barriers
can be addressed in populations at risk for disparities. PCORI
has invested US $386 million in comparative effectiveness
research in telehealth, yet little is known about the key early
lessons of thisresearch for using telehealth to address disparities.
This review describes preliminary lessons from early
patient-centered outcomes research (PCOR) experience and
literature, using study findings and illustrative case studies
drawn from these seminal PCOR initiatives and literature.

Methods

Overview

A systematic scoping review of telehealth studies addressing
disparities was performed and was guided by the Arksey and
O'Malley Scoping Review Framework [36], with a focus on
PCORI's active portfolio of telehealth studies and key
supporting PCOR identified by several of the investigators.

I dentifying the Research Question

The purpose of this scoping review wasto describe barriersand
facilitators to implementing telehealth or remote interventions
in populations at risk of health disparities (eg, racial and ethnic
minority groups or people living in rura areas) within
comparative effectiveness research projects funded by PCORI.
The specific question addressed was as follows: “How have
PCORI-funded investigators overcome barriersto implementing
telehealth interventionsin populations at risk for disparities?’

Identifying Relevant Studies

Between December 2012 and March 2019, PCORI funded 84
comparative effective research projects, in which at least one
of the study’s comparison arms used tel ehealth to improve health
outcomes. PCORI defines telehealth as the delivery of heath
services via remote telecommunication modalities, such as
telephonic communication, remote monitoring devices, real-time
videoconferencing, and mobile devices. For this scoping review,
PCORI staff first reviewed the telehealth portfolio to identify
studies aiming to improve health outcomes for populations at
risk of or facing disparities. Studiesincluded thosethat targeted
at least one of the following PCORI priority populations at risk
for disparities: people living in medically underserved,
low-income, or rural areas; those representing racial and ethnic
minorities; members of the LGBT community; those with low
health literacy/numeracy and limited English proficiency; and
thosewith disabilities[37]. Other PCORI populations of interest,
including older adults, women, children, individuals with
multiple chronic diseases, individuals with rare diseases,
individuals whose genetic makeup affects their medical
outcomes, veterans, and members of the armed forces and their
families, were not specifically included in this scoping review.

Of the 84 PCORI-funded studiesin this portfolio, PCORI staff
identified 41 studiesfocused on improving health outcomesfor
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populations at risk of or facing disparities by confirming the
target population for each study. Qualifying studieswere further
reviewed by PCORI staff to determine if any barriers to
implementation of the planned telehealth intervention were
experienced and whether the investigators were able to mitigate
these barriers to successfully implement the study telehealth
intervention. A convenience sample of 8 studies was selected
based on their representativeness (ie, to ensure that all major
targeted populations at risk for disparitieswere included), study
phase (ie, studies either completed or nearing completion), and
perceived principal investigator availability to provide
illustrative examples of successful approaches for working
through obstacles in implementing tel ehealth interventions for
diverse populations.

Identifying Barriersand Facilitators

We drew on these 8 illustrative examples from early PCOR
experience and evidence from the literature to assess barriers
and facilitatorsto implementing telehealth in populations at risk
for disparities [25]. Key informant interviews of principal
investigators were conducted for the convenience sample of 8
PCORI studies to identify common challenges in the
implementation of telehealth in populations at risk for
disparities. Among the 8 studies in the convenience sample, 6
principal investigatorswere contacted for phoneinterviewsand
4 interviews were completed. PCORI then hosted a webinar
attended by investigators from al 8 of the studies to facilitate
discussion about the study challenges investigators faced and
the solutions they identified and implemented. After theinitial
information gathering from theinterviews and webinar, PCORI
staff invited investigators to participate in this scoping review
and share the lessons |earned.

Extracting the Data

Following identification of all PCORI studies meeting the
criteria for the scoping review (n=41), PCORI staff extracted
descriptivedatafor al these studies, including tel ehealth purpose
and modality, population, health condition, budget amount,
principal investigator, and ingtitution, using published project
descriptions and study papers. PCORI staff and study
investigators then extracted additional data from these same
sources and interim progress reports (where available) in order
to categorize documented barriers and facilitators using a
published framework of identified barriers (eg, limitations) and
facilitators (eg, solutions) to telehealth [25]. We then used
prespecified data definitions from the Fixsen active
implementation framework to further categorize barriers and
facilitatorsto implementing teleheal th within 3 major domains,
including competency drivers (ie, participant selection, training,
and supervision), organizational drivers (ie, decision support,
administrative support, and system intervention), and leadership
drivers [38,39]. The reporting process used the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) extension for scoping reviews (Figure 1)
[40,41].
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) extension for scoping reviews flow diagram of the study
selection process. PCORI: Patient-Centered Outcomes Research Institute.
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Collating, Summarizing, and Reporting the Data

A table including the core descriptive data regarding al
PCORI-funded telehealth studies addressing popul ations at risk
for disparities was created. In addition, figures and charts were
created to summarize project detail s about this subset of studies.
An assessment of the quality of studiesincluded in this review
was not performed. A tablewas created summarizing the barriers
and facilitators identified within each major implementation
domain. Finally, major themes regarding how telehealth
interventions can overcome barriers to tel ehealth adoption and
implementation were identified through review of both the
extracted dataand il lustrative examples using an iterative Del phi
process among the 8 PCORI principal investigators participating
in the study to achieve consensus. The Delphi process was
facilitated by PCORI staff and alead principal investigator for
the scoping review, and was conducted through teleconference
and email communication. PCORI staff and the lead principal

https://www.jmir.org/2021/12/e28503

RenderX

investigator initially categorized extracted data and illustrative
examples by barrier and facilitator types based on previously
published categories [25]. Studies were then recategorized and
category labels were revised based on feedback from
participating investigators until consensus on the barrier and
facilitator types was achieved.

Results

I dentifying Relevant Studies

Asshownin Figure 2, 41 PCORI-funded studieswereidentified
that assessed the use of telehealth to improve outcomes for
populations at risk for health or health care disparities in this
analysis. Of note, al 41 studies employed a randomized
controlled trial methodology, and all were pragmatic or
“real-world” comparative effectiveness studies rather than
efficacy studies.
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Figure 2. Patient-Centered Outcomes Research Institute comparative effectiveness studies ng telehealth solutions to address disparaties.
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and the majority (33/41, 80.5%) were conducted in primary care
and/or community settings.

As shown in Figure 3, all 41 studies targeted at least one of
PCORI’s priority populations, including racial and ethnic
minorities, peopleliving inrural areas, people with low income
or low socioeconomic status, people with low health literacy,
membersof the LGBT community, and people with disahilities.

Figure 3. Populations at risk of disparities targeted by Patient-Centered Outcomes | nstitute comparative effectiveness studiesin telehealth.
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PCORI-funded studies employed multiple tel ehealth modalities.
The majority of these 41 studies used a mobile device (n=29,
71%) or were web-based (n=30, 73%). Fewer studies used
real-time videoconferencing (n=15, 37%), remote patient
monitoring (n=8, 20%), or store-and-forward capability (ie,
asynchronous electronic transmission; n=4, 10%). It isimportant
to note that a similar telehealth modality does not indicate
similar studies. For example, studies employing mobile device
interventionswere diverse and included web-based interventions
requiring full internet access, aswell aslower-tech interventions
that only employed SMS or simple text messaging. All the
web-based interventions referenced below required reliable
broadband internet access. Real-time videoconferencing was
used in 15 studies, and 11 of these studies utilized telehealth to
improve access to primary or specialty care. Health conditions
involving videoconferencing were cardiovascul ar diseases (n=2),
kidney diseases (n=2), menta/behavioral health (n=4),
nutritional and metabolic disorders (n=3), allergiesand immune
disorders, multiple chronic conditions, neurological disorders,
respiratory diseases, and traumal/injury. Remote patient
monitoring (eg, blood pressure or blood glucose levels) was
used in 8 studies. Remote monitoring varied from a wearable
device (eg, Fithit) to mobile app monitoring to an in-home
device(eg, scale, blood pressure monitor, or video monitoring).
Health conditions incorporating remote monitoring included
cardiovascular diseases (n=3), mental/behavioral health (n=2),
nutritional and metabolic disorders, and respiratory diseases.
Store-and-forward technology was employed in 5 studies that
included the following conditions: functional limitations and
disabilities, mental/behavioral health, rare diseases, hearing
loss, and skin diseases.

Furthermore, the purpose of the 41 PCORI telehedth
interventions also varied substantially, with 8 (20%) focused
on enabling health monitoring, 20 (49%) focused on improving
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accessto specialty care, 22 (54%) focused on health education,
and 27 (66%) focused on promoting chronic condition
self-management. The spectrum of chronic conditions studied
also varied substantially. The largest proportion of studies
focused on behavioral health (n=9, 22%), and nutritional and
metabolic disorders (n=6, 15%), including obesity and diabetes.
In addition, PCORI has funded telehealth projects addressing
disparitiesfocused on cardiovascular conditions (n=3), chronic
kidney disease (CKD; n=2), neurological conditions (n=2),
reproductive and perinatal health (n=2), rare diseases (n=2),
alergies and immune disorders (n=1), cancer (n=1), hearing
lossand ear diseases (n=1), functional limitationsand disabilities
(n=1), infectious diseases (n=1), multiple chronic conditions
(n=1), trauma (n=1), and skin diseases (n=1). Although only 1
study focused on patients with multiple chronic conditions, most
of the studiesincluded patientswith multiple chronic conditions
and some additional studies used such presence asaninclusion
criterion.

Identifying Barriersand Facilitators

Barriers and facilitators of teleheath implementation in
PCORI-funded studies using telehealth to address disparities
are detailed in Tables 1 and 2. Barriers and facilitators are
described for only 35 of the 41 studies as 6 were in the early
stages of implementation and lacked sufficient data for
evaluation. Review of this data revealed that 20 (57%) studies
actively engaged patients to assist investigators in building
patient-centered design with active patient participationin each
development phase, 13 (37%) studies culturally tailored their
telehealth intervention, 4 (11%) studies employed partnership
with payersto expand tel eheal th reimbursement, and 11 (31%)
studies delivered telehealth care through or with the assistance
of trusted intermediaries. Of the 11 studies, 5 (14%) had clinical
support team members available to support their telehealth
interventions with a human interaction component.
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Table 1. Barriersto telehealth adoption identified in Patient Centered Outcomes Research I nstitute—funded studies using tel ehealth to address disparities.

Barriers (ie, limitations or challenges)

Barriers
identified, n

Example

Competency drivers

Participant engagement barriers (eg, social determinants of health presenting barriersto telehealth adoption)

I nadequate access to telecommunication technology

Patient and stakeholder feedback

Staff training barriers

I nadequate program supervision/management

Organizational drivers
I nadequate decision support
Technology problems
I nadequate administrative support

Insufficient administrative support staff to deliver or support
telehealth solutions

Health systems workflow

I nadequate clinical support

Insufficient staff to deliver telehealth solutions

System-level barriers

Legd (eg, inadequate safeguards to ensure patient-guided con-
fidentia protected health information sharing, state licensure
laws, need for credentialing at multiple sites, and liability con-
cerns)

Financia (eg, limited insurance coverage for telehealth)

Leadership drivers
I nadequate administrative leader ship

Inadequate clinical leader ship (eg, concernsregarding lower
quality patient—physician relationship or poor physician buy-
in)

Partnership

9

Patients with many competing social needs and low levels
of social support and resources that may have prevented in-
dividuals who would otherwise be eligible and/or interested
in study participation (eg, inadequate access to technology).
This barrier was removed by adding “access to a phone or
iPad” to the inclusion criteria.

Patient and stakeholder partnerswereintegrated into studies
to provide feedback on the usability and feasibility of tech-
nology.

Providers and health care staff may not receive training on
technology use or telehealth etiquette. I nadequate communi-
cation among patients, multiple providers, primary care
providers, and specialists exacerbates the technol ogy divide.

Lack of personnel structure to oversee administrators of
technology platforms.

Not reported.

Lack of support staff available to help access and utilize the
different app platforms.

Poor integration of telehealth intervention and existing clin-
ical care workflows.

Lack of clinical support, such as providersor lay health
workers, available to assist with the delivery of telehealth
platforms.

Lack of protection for study participants, specifically those
who were undocumented immigrants.

Inconsistent reimbursement coverage for providers. State-
based licensure laws exist.

Not reported.
Not reported.

Partnership with national organizations to help design and
implement the intervention.
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Table 2. Fecilitators to telehealth adoption identified in Patient Centered Outcomes Research Institute—funded studies using telehealth to address

disparities.

Facilitators (ie, solutions or improvements)

Facilitators

Example

identified, n

Competency drivers

Improvementsin participant engagement (eg, approachesto address social needs and facilitate telehealth adoption)

Provision of access to telecommunication technology 4
Patient-centered design (eg, telehealth solutions) actively 20
guided by patients to meet community needs
Cultural tailoring of telehealth solutions to meet the needsof 13
specific communities and populations
Improvementsin staff training (eg, trainingin patient empow- 4
erment techniques such as motivational interviewing to facili-
tatetelehealth adoption)
Organizational drivers
Decision support solutions
Technology solutions 0
Administrative solutions
Strengthening of administrative support staff to support tele- 11
health solution
Process evaluation 1
Clinical support team solutions
Strengthening clinical support staff to deliver or supporttele- 5

health solutions (eg, delivering tel ehealth through trusted in-
termediaries)

System-level improvements

Legal (eg, safeguards to ensure patient-guided confidential 2
sharing of protected health information)

Financial (eg, partnering with payers to expand insurance 4
coverage for telehealth and tel ehealth reimbursement)
Legidlative policies 1
Leadership drivers
Improvementsin administrative leader ship 0

Improvementsin clinical leader ship (eg, engagement of strong 0
physician championsto lead change)

Case managers assisted patientswith addressing telehealth
access barriers.

Most studies engaged patientsin the design of theinterven-
tion and obtained feedback from the target population.

Culturally tailored interventions for target populations.

Technology training for providers and community health
workers. Help solving workflow issues.

Not reported.

Support staff to provide ongoing support and engagement
for technical issues.

Feasibility assessments to determine the fidelity of the
technology.

Support staff, such as nurses, providers, and lay health
workers, are availableto provide human interaction, which
strengthens trust with technology.

Reassurance for securing data using appropriate computer
technology.

Working with communities to provide coverage for com-
munity health aides to help implement technology and to
better understand telehealth insurance claims.

Experience working with state legislature/licensure to help
lower barriersto telehealth.

Not reported.
Not reported.

Major themes identified across these studies included the
importance of patient-centered design, cultural tailoring of
telehealth solutions, delivering telehealth through trusted
intermediaries, partnering with payers to expand telehealth
reimbursement, and ensuring confidential sharing of private
information.

[lustrative examples of these key themes are reviewed in the
sections below, and key system- and policy-level changes
needed to address barriers to telehealth adoption and
implementation are identified.

https://www.jmir.org/2021/12/e28503

Patient-Centered Design

Patient engagement is a core component of PCORI studies.
Some studies go beyond incorporating patient input and
feedback on the research and actively engage patients into the
study design and overall design of the intervention.

The VIGoOROUS (Video Game Rehabilitation for Outpatient
Stroke) study illustrates how user-friendly consumer-driven
design serves as a critical component of sustainable telehealth
initiatives[70,71]. It employed avideo gaming systemto deliver
therapeutic exercises and track adherence/progressremotely for
individuals with motor disability. The gaming system was
co-designed by therapists and people with motor disability.
Artificial intelligence automatically adjusted the difficulty of
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the exercises to match the ability of the patient, allowing for a
simple user interface and less than 1-minute setup.

Similarly, the study by Williams et al comparing high-touch
and high-tech carein patients with complex care needs utilized
a smartphone-based remote care management platform and
digital health innovations to support self-directed care
management [85,97]. Whilethe participant technol ogy comfort
level was assessed prerandomization and was expected to be
variable among the study population, the study team found that
participants often requested assistance in understanding basic
phone functionality. Thus, the investigators worked to devise
a modality flexible enough to support al levels of technical
knowledge, which was easy to access, was user friendly, and
addressed a broad range of skills from simple to difficult. The
investigators developed a high-tech care strategy user guide
with input from the stakehol der partners, patients, and providers.
The need for more tailored technical support also resulted in
concierge-stylein-person technical visitsto perform functional
assessmentsthat could not be compl eted over the phone, leading
to a new workforce supporting additional technical initiatives
across the care delivery continuum.

Cultural Tailoring of Telehealth Solutions

When developing telehealth interventions, it is particularly
important to consider the need for culturally competent care,
defined as care that respects the diverse characteristics and
values of the patients, which can ultimately affect their overall
health and health care [98]. This review of PCORI-funded
studies showed that patient study engagement improved with
the use of culturally competent messaging delivered via
telehealth interventions.

The MODEL (Management of Diabetesin Everyday Life) study
assessed the effectiveness of tailored motivational text
messaging for improving diabetes self-care activities in
medically underserved African American adults in the
Mid-South, and illustrated the importance of cultural tailoring
of telehealth solutions[44,45]. This study incorporated feedback
from a patient advisory council into the message devel opment
process to more competently culturally tailor message content
to the target population, an approach that has demonstrated
positiveimpactsin other populationswith diabetes[44,45]. The
MODEL study’s registry-based text message system employed
electronic medical record and survey data, as well as ongoing
message input from patients themselves to personalize and
deliver culturally tailored content to patients with uncontrolled
diabetes [45]. Preliminary program results indicated high
satisfaction with the MODEL text message program, with
greater than 90% participant retention in thisgroup of the study.

Similarly, the Health-E You/SaludiTu study demonstrated how
cultural tailoring of telehealth interventions can improve their
acceptance by populations at risk of disparities [91,92]. This
study aimed to assess the effectiveness of a patient-centered
computer-based clinical intervention to reduce health disparities
in unintended pregnancies among L atina adolescent girlsin 18
school-based health centersin Los Angeles, California. Latina
adolescents and local community representatives were key
stakeholdersin the design and implementation of thisapp, which
may have helped the adoption and implementation of this
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intervention into clinic workflows at the school-based health
centers. The culturally tailored tool was available in English
and Spanish, and adapted |anguage that resonated with Latina
adolescents (eg, the use of the more colloquial term condones
versus preservativosto refer to condoms). Preliminary findings
showed that both providers and study participants reported high
satisfaction with the app, as it was easily integrated into the
clinic flow, and more importantly, participants showed an
increase in knowledge of contraceptive use from baseline to
their 6-month foll ow-up.

Likewise, early implementation experience from a
PCORI-funded study of underserved Asian Americans having
chronic hepatitis B suggested that culturally and linguistically
competent interventionsimprove participant retention [ 72]. This
study employed patient-designed culturally tailored text
messaging along with patient navigator—ed educational sessions
to improve adherence to medication therapy for hepatitis B.
Patient partners and community stakeholder groups provided
extensive input on the appropriateness and framing of the
messages. These messages were delivered in Chinese,
Vietnamese, or Korean. Early implementation findings showed
evidence that this culturally and linguistically appropriate
intervention was effective in improving follow-up in patients
living with hepatitis B.

Delivering Telehealth Through Trusted | ntermediaries

Many of the studied PCORI telehealth projects successfully
employed trusted intermediaries to deliver tel ehealth solutions
and help support people at high risk for health disparities in
crossing thedigital divide. These projects provided confirmatory
evidenceto extensiveliterature suggesting that lay health worker
and paraprofessional intermediaries can help build trust among
patients and providers in new telehealth modalities. New
technologies, including telehealth, that enable the delivery of
interventions and diagnosticsremotely are emerging, but patients
commonly struggle to use these technol ogies. Patients struggle
with both simple technical issues, such as neglecting to ensure
that an electronic system is plugged in, and more complex
barriers related to social determinants of health (eg, poverty,
unpredictable work schedules, unreliable transportation, and
lack of internet access) when using advanced technol ogies such
as secure videoconferencing.

PCORI telehealth projects consistently demonstrate high patient
acceptance of tel ehealth modalitiesthat connect them to trusted
providers, but even with careful attention to patient-centered
design, investigators commonly found availability of in-person
technological support to be essential. For example, when 1
participant in the aforementioned VIGoROUS video gaming
intervention reported that her gaming system would not turn
on, a support call revealed that she had not plugged it into an
electrical outlet [70,71]. This early experience suggested that
widescale implementation of telehealth technologies requires
funding of responsive technical support infrastructure to avoid
technology abandonment by patientsin greatest need.

Similarly, a study of Native Americans addressing gaps in
self-management through home-based CKD care found that
continuous care coordination using trained and trusted tribal
community health representatives (CHRS) was essentia to
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effective program implementation [86-88]. This program used
videoconferencing with patients viainternet-connected portable
tablets using Verizon wireless Jetpack mabile hotspots. The
program worked with other local health and wellness programs
(eg, Indian Health Services and other programs operating within
tribal communities) and conducted community-wide health
fairs. Telehealth adoption was also encouraged through
distribution of culturally sensitive newsl etters and brochuresto
all these health programs and individual community members.
The secondary data analysis of the study demonstrated that
behavioral and lifestyle educational reinforcement through
motivational text messaging and alternate weekly home visits
by the CHRs with quarterly group sessions was an effective
means of providing careto patientswith type 2 diabetes mellitus
and CKD who may otherwise avoid diagnosis and treatment
due to stigmatization. The CHR-led home-based care model
provided the additional care necessary to bolster patient levels
of disease-specific knowledge, self-efficacy, and diabetes and
CKD self-management, enabling patients to more effectively
carry out the recommendations that they received during the
home visits, as compared to patients who received clinic-based
usua care[99].

A study addressing childhood hearing lossin an Alaska Native
population similarly found that using trusted lay health workers
based in the communities served was essentia to telehealth
program deployment [100-103]. In theremote rural communities
served by this program, health care is provided by community
health aides/practitioners who are commonly from the
community they serve and are selected by their community to
receivetraining. Thiscareissupported by specialist triage using
the statewide telemedicine network. Asaresult, ear and hearing
problems in isolated communities are routinely managed
remotely by audiologists and surgeons through telemedicine,
including provision of local care (such as for ear infections),
preoperative planning, and postoperative follow-up [102,103].
Thisrequires community health aides/practitioners performing
telemedicine consults to be proficient with telemedicine
equipment, including basic testing, such as tympanometry, to
assess eardrum movement and digital otoscopy for photos of
the eardrum. Training with telemedicine equipment isbuilt into
each session of the standardized community health
aide/practitioner program and includes continued on-the-job
training and direct observation of practical skills. Expanding
the use of telemedicine equipment for prevention, such as
follow-up for referred school hearing screenings, utilizes
community health aide/practitioner knowledge and training on
the telemedicine infrastructure aready in place. However,
Emmett et al also provided additional training on the expedited
telemedicine consult form to facilitate the application of
modified workflows for school hearing screening referrals
[68,69].

Partnering With Payersto Expand Telehealth
Reimbursement

Reimbursement for telehealth encounters is increasing.
However, lack of adequate reimbursement continues to present
amajor challenge to telehealth adoption, implementation, and
sustainability. Reimbursement barriers to telehealth were
acknowledged by nearly al the PCORI-funded study
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investigators who participated in this study. Despite recent
expansions in telehealth reimbursement during the COVID-19
pandemic, variable state and federal reimbursement policies
and low levels of reimbursement for services delivered via
telehealth continue to challenge telehealth implementation
efforts. In response to these challenges, many studies found it
essential to partner with payers to expand their support and/or
reimbursement for telehealth services.

For example, the TEAM UP (Treatment Efforts Addressing
Child Weight Management by Unifying Patients, Parents, and
Providers) study assembled a Payer Advisory Board that
explored how military medical sites use telehealth for services
such asteleradiology and telebehavioral health[96]. The Board
noted how telehealth could facilitate access to qualified and
trained health care professionalsin rural areas, aswell asfoster
treatment engagement and reduce program attrition by increasing
flexibility for patients with challenging schedules. The Payer
Advisory Board stressed the viability of telehealth and the need
for these types of visits to be considered billable encounters to
help overcome the challenges facing populations with barriers
to care.

Intherural Alaskastudy addressing childhood hearing loss, the
research team devel oped a streamlined telemedicine consultation
processin order to makeit financially sustainable in the school
setting [68,69,104]. Trandating aclinically oriented technology
to apreventive serviceraisesinherent logistical challenges[69].
The team shortened the telemedicine consult time from 60-90
minutes to 10-15 minutes, making it feasible to perform 10 to
15 telemedicinereferralsfor school hearing screeninginasingle
day. This processtook several iterations, with feedback sought
from multiple stakeholders including community health
aideg/practitioners. Maintaining the integrity of billing
requirements, while shortening the telemedicine consultation
process, allowed the preventive service to remain reimbursable
and financially sustainable after the conclusion of the
randomized trial.

Similarly, inthe Mid-South MODEL study, investigatorsworked
with regional health systems to provide long-term support for
aregional registry-based tailored text message system that can
assist both large health systems and small independent primary
care practices in sending regular motivational messages to
interested patients [44,45].

Ensuring Confidential Sharing of Private I nformation

Early implementation experience from numerous PCORI
telehealth studies demonstrates the importance of ensuring
confidential sharing of private information in all telehealth
interventions considered. The application of telehealth often
involves paperless collection and transmission of data at each
touch point with participants and with communication between
staff at the regional and loca levels. This requires careful
attention to compliance with local, regional, and federal legal
requirements for protection of privacy.

For example, the TEAM UP study of alternative childhood
obesity treatments for Medicaid-insured individuals employed
a secure Health Insurance Portability and Accountability Act
(HIPAA)-compliant videoconferencing system to enable remote
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communication with children and familiesthat protected privacy
[96]. Working with a low-income population presents an
inherent set of barriers, including unpredictable schedules and
unreliabletransportation, both of which could negatively impact
the fidelity of family-based behavioral treatment delivery. In
anticipation of these potential barriers, the study team contracted
with a fully HIPAA-compliant videoconferencing system to
allow for telehealth delivery of family-based behavioral
treatment sessions as needed. Secure video was found to be an
ideal technology solution since it is accessible on virtually all
devices, including cell phones, and provides necessary flexibility
to support adherence with demanding treatment schedules. Use
of secure HIPAA-compliant videoconferencing ensured the
confidentiality and security of participants protected health
information in compliance with part 11 of Title 21 of the Code
of Federal Regulations pertaining to Electronic Records and
Electronic Signatures (21 CFR Part 11) [96]. Likewise, the study
employed an electronic consent process that allows for the use
of aternative consent forms for each participating site.

The VIGOROUS study also had to address challenges related
to information security [70]. First, it was necessary to find a
HIPAA-compliant videoconferencing platform for securevideo
chat between participants and providers. While there are
numerous platforms available, some of which arefree, the lead
site’s hospital system was relatively unfamiliar with telehealth
and thus required new technology platforms to undergo an
extensive information security vetting process (eg, conducting
risk assessments and obtaining administrative approvals), a
process that ultimately spanned 3 years. To proceed with the
study, investigators were able to identify and pivot to a
user-friendly videoconferencing platform (Blugjeans) that had
already been vetted by the university health system. The second
challenge was how to make large amounts of remote-monitoring
data (adherence data, quality of movement data generated
continuously during rehabilitation, and behavioral assessment
data) accessibleto aclinician providing care remotely. Thiswas
addressed by streaming deidentified data to a secure cloud
server. The data were stored under a unique machine identifier
that could only be obtained through physically accessing the
rehabilitation gaming system (located within participants
homes). During video consultations with a therapist, the
participant provided the therapist with the machine identifier
to enable the therapist to track hisher progress [70].

Discussion

Principal Findings

This scoping review of early PCOR evidence suggests that the
most effective health system- and provider-level telehealth
implementation solutions to address disparities employ
patient-centered and culturally tailored tel ehealth solutions. We
found that the development of the most effective telehealth
solutions was actively guided by patients themselves in order
to meet the needs of specific communities and populations.
Early PCOR evidence demonstrates that the best practices in
telehealth implementation include delivering telehealth through
trusted intermediaries, close partnership with payersto facilitate
reimbursement and sustainability, and safeguards to ensure
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patient-guided confidential sharing of personal health
information.

The COVID-19 pandemic has given new urgency to these
guestions regarding telehealth adoption among people at the
highest risk for disparities, including those living in medically
underserved, low-income, or rural areas; those from racial and
ethnic minorities, LGBT persons; and those with limited English
proficiency or disabilities. Telehealth modalities have great
potential to help overcome these geographic, socioeconomic,
cultural, and language barriers and to give populations at risk
of disparities enhanced access to essential health services.
Although many PCORI-funded studies had to put their research
on hold and transfer their institution’s focus on the needs of
patients experiencing COV1D-19[105], the pandemic generally
helped to accelerate telehealth adoption for vulnerable
populations [26,28]. However, since early evidence indicates
that differences in internet and telehealth access may worsen
disparities in chronic disease and COVID-19 outcomes [106],
itis clear that telehealth solutions must deliberately target and
prioritize populations at the highest risk for disparities.

Toward that end, this review places strong emphasis on the
importance of deploying patient-centered and culturally tailored
telehealth solutionsthat addressthe social determinants of health
faced by populations at risk for disparities[19-21]. Even though
low-income, minority, and rural populations face heightened
barriers to effective self-care related to the social determinants
of health, most telehealth behavioral interventions for chronic
conditions are tailored for individuals with higher incomes.
Thus, low-income, minority, and rural groups need specific
culturally tailored solutions that specifically address the social
determinants of health they face[69,104]. Preliminary evidence
from PCORI-funded studies consistently demonstrates that
intensive personalization and cultural tailoring of intervention
components[70] can help enable vulnerable patientsto address
critical socia determinants of health [71]. Effective telehealth
interventions need to address the key social determinants of
health at the root of entrenched health behaviorsin systematic
ways [72]. Most of the reviewed PCOR initiatives employed
component interventionsthat were extensively culturally tailored
during the initial program planning phases and on an ongoing
basis to ensure that they were culturally congruent and
appropriate based on the subjective culture (ie, norms and
attitudes), behavioral preferences, and cultural values and
expectations of the population served [71,73]. Thus, although
cultural tailoring alone is not sufficient, the early PCOR
literatureindicatesthat it is an essential component of effective
telehealth solutions to address health disparities.

Furthermore, this review revealed that telehealth solutions can
take advantage of and expand on existing technological
capacities accessible to low-income and other populations at
risk for health disparities, and can often be deployed at |ow cost.
The existing PCORI-funded telehealth research suggests that
low-cost strategies that employ existing telehealth capacities
using standard mobile phones and smartphones may be
particularly effective in reaching patients where they are and
engaging them in needed care. Although more than 90% of
Americansoveral carry cell phones and 80% have smartphones
[107], among people with household incomes less than US
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$30,000, only 71% own a smartphone, 54% own some type of
computer, and 56% have home broadband [106]. As
demonstrated by several of our case studies above, early
evidence indicates that text messaging and other culturally
tailored mobile health (mHealth) interventions can provide
effective low-cost approachesfor engaging patientsin self-care
[108-112]. Some systematic reviews have identified text
messaging as among the most effective low-cost technol ogical
strategies for engaging patients in behavior change and have
highlighted the importance of such technology-supported
behaviora interventions[113-115]. Thus, health systems seeking
to target telehealth solutions to address disparities should
actively seek to employ existing technologies and devices like
traditional cell phonesto which populationsat risk for disparities
already have access.

This review also emphasizes the importance of telehealth
solutions that work through existing trusted care networks and
providers, and that employ trusted lay health worker and
paraprofessional intermediaries to introduce and support the
use of these technol ogies by people from the community. Many
of the most effective PCORI telehealth initiatives considered
in this paper focused their interventions around engaging,
training, and deploying trusted intermediaries from the
community and/or the population at risk for disparities to be
served. This evidence also suggests that personalized human
interactionisessential. For example, text messaging interactions
were found to be most effective when delivered in real-time,
tailored to participant interests and needs, and originated from
atrusted known source. The PCORI-funded tel ehealth projects
reviewed suggested that face-to-face videoconferencing and
telephone interventions with trusted caregivers are particularly
effective.

Our review further suggeststhat substantive reimbursement and
regulatory changes are immediately needed to enable |ow-cost
and efficient telehealth solutions. We found that the best
practicesin telehealth implementation include close partnership
with payers to facilitate reimbursement and sustainability.
However, ultimately, experience from the existing portfolio of
PCORI telehealth projectsindicates that permanent changesare
needed in national reimbursement policies and regulations to
facilitate broader telehealth adoption and implementation.
Policies and reimbursement for telehealth were rapidly put into
place to alow health care to continue during the severe
restrictions early in the COVID-19 public health emergency
after March 2020, in order to alow care to continue during the
COVID-19 pandemic. However, these changes clearly need to
be extended. Needed regulatory changes include expanded
reimbursement as well as relaxations of regulations around
where the patient or practitioner is located, licensure, and
reciprocity across states. For example, since populations at risk
for disparities generally have less access to the internet and
technology, regulatory solutions need to facilitate and enable
the use of existing lower-cost technologies, such as telephone
visits using traditional cell phones, rather than requiring video
teleconferencing for medical billing. Asthe pandemic eases, it
will be essential to carefully think about how to preserve the
progress that was made in expanding telehealth in ways that
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improve patient care at the federal (eg, Medicare), state, and
individual insurance company levels[116-118].

Strengthsand Limitations

The existing PCORI telehealth research targeting populations
at risk for health disparitiesis of very high quality and has high
applicability to real-world clinical and community settings. Of
note, 100% of the PCORI-funded studies in this category
employed arandomized controlled trial design and 100% were
pragmatic rather than being conducted in highly controlled
university settings among highly selected patients. This is a
major strength of both the research reviewed in this scoping
review and the scoping review itself. Furthermore, the studies
included in this scoping review are also notable for their
generalizability, given their pragmatic real-world approach.
Rather than excluding patients with multiple chronic conditions
as is often done in randomized clinical trials, many of the
PCORI-funded studies specifically included patients with
multiple morbidities given their representativeness of patients
most commonly seen in real-world clinical settings.

Thisreview islimited by the small numbers of studiesthat were
considered, and its main findings are subject to numerous
potential biases. First, since PCORI staff chose studies for an
in-depth review based on their perception regarding which study
teams overcame notable obstacles to telehealth, selection bias
could have occurred. Our expectation is that this bias would
most likely lead to the overemphasis of facilitators and solutions
as opposed to barriers and challenges. Second, because PCORI
staff and investigators comprised the study team, it is possible
that there was some bias toward reporting of positive study
findings. However, the study team and methods actively sought
to address this potential limitation by identifying and
categorizing barriers first prior to the discussion of solutions.
In addition, some of the telehealth services provided in these
studies may be difficult to consistently replicate outside of
structured evaluations.

The review is also limited because final study results are not
availablefor many of theincluded studies, and even fewer have
detailed analyses of implementation factors and |essonslearned
available in the peer-reviewed literature. However, the review
was facilitated by the detailed project knowledge of PCORI
staff and the investigators themselves.

Future Directions

Over the past 5 years, PCORI has supported many comparative
effectiveness studies of adopting virtual care solutionsto manage
health outcomes across a wide range of populations at risk for
disparities. Through these research initiatives, health care
delivery systems are learning to leverage low-cost telehealth
solutionsto promote better health outcomes by increasing access
to care, making care more effective, and continuously engaging
patients. PCORI-funded comparative effectiveness research is
demonstrating how we can reduce health disparities across the
spectrum of disease conditions and popul ationsthrough low-cost
telehealth solutions. This research is identifying key barriers
and limitations to implementing telehealth in vulnerable
populations and waysto overcome these barriersto helpimprove
health and health care outcomes.
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Inthisnew eraof the COVID-19 pandemic, there has been rapid
growth in the use of technology across all industries, but it is
proving to be particularly important in the areas of health and
health care. Future efforts should focus on fostering
collaborations between researchers, payers, and administrators
to facilitate widespread adoption of new treatment models that
have already demonstrated success through definitive clinical

Bailey et d

disparities. Results from the studies demonstrate that systems
can do so in innovative ways, and in fact, some of the studies
identify methods for systems to effectively reach underserved
populations in their own communities. These case studies also
highlight the critical importance of both supportive
infrastructure, and regulatory and reimbursement policies to
facilitate telehealth modalities and make them sustainable.

trials. Our review indicates that key system- and policy-level
changes are desperately needed to address barriersto tel ehealth
reimbursement. M oreover, further pragmatic research is needed
to demonstrate the best approachesfor disseminating and scaling
these early telehealth findings in broader community practice
to promote population health.

However, despite growing evidence that telehealth can deliver
careto peopleat risk for disparities, many major obstacles exist
for itsimplementation. Early PCOR evidence demonstratesthat
the most effective health system- and provider-level solutions
for at-risk populations use patient-centered and culturally
tailored telehealth solutions whose development is actively

Conclusions guided by the patients themselves.

This scoping review gives strong guidance to health systems
seeking to target evidence-based tel ehealth modalitiesfor health
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Abstract

Background: Cognitive behavioral therapy (CBT) is the gold standard of psychotherapy for psychiatric disorders. However,
the format of delivering CBT in person limits access to the intervention. The advancements in information and communication
technology, especially the internet, present an opportunity for cognitive behavioral therapists to service patients or clients in
remote areas through videoconferencing. Although many randomized controlled trials of videoconference-delivered cognitive
behavioral therapy (VCBT) have already been conducted, the overall estimated effect size of VCBT for psychiatric disorders has
not been examined by systematic reviews and meta-analyses.

Objective: This study attempts to evaluate the effectiveness of VCBT for psychiatric disorders through a systematic and
meta-analytic review.

Methods: A systematic review and meta-analysis of studiesin which VCBT was directly compared to control groups (such as
treatment as usual, attention control, wait-list control, and other minimal supports) was carried out. To identify previous studies
that meet our study objective, 2 independent reviewers undertook a systematic search through seven databases: MEDLINE (via
PubMed), Web of Science, Science Direct, PsycINFO, CINAHL, LILACS, and SciEL O. Other databases (Clinical Trials.gov and
Cochrane Central Resister of Controlled Trials) were also checked. All studies included in the review were assessed using the
quality criteria of the Cochrane Collaboration. Statistical analysiswas performed by using Cochrane Review Manager (RevMan,
version 5.4.0). Standardized mean difference was used in major meta-analyses where a P value of .05 or less was the threshold
for statistical significance. A heterogeneity test and the chi-square test were performed to assess the presence and extent of
statistical heterogeneity with significance set at P<.10. Funnel plots were visually inspected to assess the risk of bias. Subgroup
analyses were conducted for each disorder to estimate intervention effects.

Results. The systematic search resulted in 16 studies (total N=1745) that met the criteria for this study and were included in
the review. There were 10 studies on depressive symptoms, 3 on chronic pain, 1 on generalized anxiety disorder, 1 on
obsessive-compul sive disorder, and 1 on hypochondriasis. The quality and risk of biaswas al so assessed. Results showed apooled
effect size (Hedge g) post treatment of —0.49 (95% CI —0.68 t0 —0.29), indicating that VCBT iseffectivefor clientswith psychiatric
disorders. Study quality did not affect outcomes.
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Conclusions: While the overall results indicate the effectiveness of VCBT, there are still only alimited number of studies on
specific psychiatric and somatic conditions. Therefore, more randomized controlled trial s are needed to establish the effectiveness
of VCBT for different disorders.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) CRD42021224832;
https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=224832

(J Med Internet Res 2021;23(12):€31293) doi:10.2196/31293

KEYWORDS

videoconference-delivered cognitive behavioral therapy; depression; anxiety; psychiatric disorders; systematic review; meta-analyss;
digital health; mental health; cognitive therapy; internet-based therapy; cognition; neurodevel opment; communication technol ogy;

health technology; psychological disorders; anxiety disorder

Introduction

Background

The incidence of mental health disorders has significant
socioeconomic implications for public health and human rights
globally. Depression, for example, is a leading cause of
disability, affecting an estimated 264 million people worldwide
[1]. It has been shown that cognitive behavioral therapy (CBT)
is an effective treatment for a variety of mental disorders[2,3].
Cognitive behavioral therapists analyze the effects of their
patients’ cognition and behavior on psychiatric symptoms[4,5],
and work toward developing adaptive cognitive-behavioral
techniques with their client [6,7]. Evidence suggests that CBT
is effective not only for psychiatric disorders [8] but also for
somatic disorders [9]. It is considered the gold standard in the
treatment of mental health disorders because it is substantiated
by theory and research [10]. Further, evidence suggests that
CBT is superior to other modalities, such as interpersonal
psychotherapy [11]. The World Health Organi zation (2019) has
also recognized its effectiveness and stated that accessto CBT
is important [12]. Face-to-face therapy is the most common
format for providing treatment for mental health issues.
However, this can restrict access to CBT for patients living in
remote areas. Considering the widespread use of the internet
and telecommunications equipment [13], there is awindow of
opportunity to provide accessto CBT to patientsliving in remote
areas [14]. Most remote CBT is delivered with the help of
websites/webpages, under the guidance of a therapist. This
format is called internet-based cognitive behavioral therapy
(ICBT) or simply “internet intervention.” According to Olthuis
et al [15], “to be considered an Internet intervention, CBT must
have been delivered over the Internet through the use of web
pages or e-mail, or both.” Two systematic reviews including
meta-analyses have suggested that in terms of effectiveness,
ICBT is equivalent to face-to-face CBT [16,17].

Videoconference-Delivered CBT

Another approach to improve accessibility to CBT for
individuals residing in remote areas is to utilize a
videoconferencing system [18-20]. In comparison to ICBT,
videoconference-delivered CBT (VCBT) has the advantage of
enabling remote treatment through interactive real-time
communication between the therapist and the patient, which
makesit similar to face-to-face CBT. At the same time, VCBT
differs from face-to-face CBT because there is a “physical

https://www.jmir.org/2021/12/€31293

separation” between the therapist and patient, which may create
limitationsin clinical practice. For example, when dealing with
apatient with obsessive-compul sive disorder, the patient cannot
directly touch the stimulus/subject provided by the therapist.
The patient must work on the subject at home on their own.
Time lags and poor eye contact during video calls may affect
the quality of interaction between the therapist and patient,
creating obstructions for cognitive reconstruction and the
creation of cognitive models.

Despite these concerns, results from previous clinical trias
investigating the feasibility and efficacy of VCBT were
generally promising [18-21]. The results from prospective and
rigorousclinical trials (RCTs) have suggested that VCBT isnot
inferior to face-to-face CBT for the treatment of depression and
posttraumatic stress disorder [22-25]. An existing literature
review summarized previous findings [26] but did not conduct
a metaranalysis of the results of RCTs drawing direct
comparison to controls such as conventional treatment. A
network meta-analysis that examined the most effective CBT
format for the treatment of acute depression also did not
compare for VCBT [27]. Severa systematic reviews to assess
the effectiveness of videoconference-delivered psychotherapy
for the treatment of depression [28] and anxiety disorders[29]
suggest that VCBT is an acceptable form of remote therapy for
such patients, and clinica symptoms can be expected to
improve. However, these reviews did not perform a
meta-analysis owing to alack of RCTs. Therefore, the estimate
effect size of VCBT could not be gauged.

Study Objective

As of December 2020, results from new RCTs to validate the
effectiveness of VCBT for people with depressive symptoms
[30-35], chronic pain, and hypochondriasis [36,37] have
emerged. Therefore, thereisaneed for asystematic review and
meta-analysis focusing on VCBT. The objective of this study
is to examine the effectiveness of VCBT as a treatment option
for psychiatric and somatic disordersin comparison to control
conditions. The population of this review targeted both clinical
and community samples. Toincreasethe credibility of theresults
by reviewing high-evidence studies [38], this review included
only RCTs. Thisstudy’s protocol was registered with PROSERO
(CRD42021224832) [39]. The protocol plannedtoinclude RCTs
targeting children and adolescents. However, owing to a small
number of RCTs with children and adolescents as participants
[40,41], the selection criteriafor thisreview focused on studies
with adult participants. Thisreview wasin accordance with the
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Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) 2020 statement [42], see the
PRISMA checklist provided in Multimedia Appendix 1.

Methods

Eligibility Criteria

The dligibility criteria for the original studies to be a part of
review were as follows. (1) subjects of the study were adults
(age>18 years); (2) the intervention was VCBT,; (3) the
intervention group was compared to attention training (AT),
treatment as usual (TAU), wait-list control (WLC), or other
active control (AC) conditions; (4) the outcome was the effect
of VCBT on the management of the symptoms of psychiatric
or somatic disorders (primary outcome measures); (5) used a
randomized control study design; and (6) were written in
English. Exclusion criteriawere studiesin which theintervention
was hot based on cognitive-behavioral techniques, participants
were children or adolescents, and the necessary data were
inaccessible.

Information Sources and Search Strategy

To identify previous studies that met our study objective,
systematic searches were conducted on MEDLINE (via
PubMed), Web of Science, Science Direct, PsycINFO,
CINAHL, LILACS, and SciELO using the following terms
related to psychiatric and somatic disorders: “depression,”
“panic disorder,” “social phobia” “social anxiety disorder,”
“generalized anxiety disorder,” “obsessive-compulsive
disorder,” “post-traumatic stress disorder,” “specific phobia,”
“hypochondriasis,” “bulimia” “tinnitus,” “ erectile dysfunction,”
“chronic pain,” or “fatigue” To determine the intervention
approach, these search terms were combined with
“videoconference,” “video conference,” *videoconferencing,”
“tele)” “teleconference,” “tele conference,” or
“teleconferencing,” and the search filter “randomized controlled
trial” was used. The search did not include unpublished studies.
Searches were last updated on December 25, 2020. Other
databases were a so checked (Clinical Trials.gov and Cochrane
Central Resister of Controlled Trials), along with the references
of the previous systematic reviews [28,29]. For more
information on the full search strategies, see the complete search
strategy provided in Multimedia Appendix 2.

Process of Selection and Data Collection

A total of 2 reviewers (KM and SH) independently made
decisions on whether they met the selection criteria in
accordance with the aforementioned search strategy. If the
selected studies did not match, the decision was made by ajoint
discussion among the research team, including a third party
(ES). The selected studies were managed using EndNote.

Dataltems

Participantswere thosewho received VCBT without restrictions,
including clinical samples, community members, and students.
We set the clinical symptoms as outcomes before and after the
intervention. For example, if satisfaction or acceptance of the
intervention was the primary outcome, a secondary outcome to
measure the severity of the target disorder was adopted. The
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intervention was conditional on theinclusion of having sessions
with the therapist viaavideoconferencing system and cognitive
behavioral techniques such as behavioral activation, cognitive
restructuring, exposure, and mindfulness, among others.

Study Risk of Bias Assessment

The first and second authors (KM and SH) read the abstracts
independently. In case of any disagreement regarding the
inclusion of aparticular study, the article was discussed among
all researchers. All studiesincluded in the review were assessed
using the revised Cochrane risk-of-bias tool for randomized
trials (RoB 2) [43,44]. Theincluded studies were rated on each
of the aforementioned dimensions as low risk, some concern,
or high risk.

Statistical Analysis

Effect Measures

The standardized mean difference (SMD) was used in major
meta-anal yses because the studiesincluded in this review used
different symptom evaluation scales for the primary outcomes.
The value of SMD depends on the effect size (difference in
mean) and SD of the outcome (unique variation between
participants). In the event of a missing summary statistic, we
contacted the authors. If there was no reply, it was excluded
from thisreview because there were no data that can be handled.

Synthesis Methods

Statistical analysis was performed by using Cochrane Review
Manager (RevMan; version 5.4.0) [43]. First, standardization
was achieved by dividing the mean difference (the change from
baseline to the end of the study or the value at the end of the
study) by the SD of the control group in the study. Next, in a
meta-analysis, the standardized mean values from individual
studieswereintegrated to calculatethe SMD. Thedatareflecting
intention-to-treat took precedence over the per-protocol datain
the meta-analysis. Intervention effects were assessed with
random-effect meta-analyses, assuming variation in true effects
and accounting for the hypothesized effect distribution [45,46].
A P value of <.05 was considered the threshold for statistical
significance. According to the power calculation by Borenstein
et a [45], apower of 80% to detect asmall effect size required
that each group has an average of 25 participants and studies
be 14 or morein number (if the probability of rejecting the null
hypothesis is 5%). Subgroup analyses to the estimation of
intervention effects were conducted for each disorder.

The heterogeneity test and the chi-square test were performed.
Significant heterogeneity of >40% suggests the presence of
heterogeneity [47]. The presence and quantity of statistical
heterogeneity was assessed using the 12 datistic, with
significance set at P<.10 [48].

Sensitivity analysiswas performed to compare studiesthat were
judged to have a low risk of bias and to determine the quality
of the affected outcomes.

Reporting Bias
The funnel plots were visually inspected to assess the risk of
bias.
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Results

StudiesIncluded in the Review

Of the 3684 screened studies, 16 (N=1745) met all selection
criteria and were included in the analysis. Figure 1 shows the
inclusion process based on the PRISMA
(Preferred Reporting Items  for  Systematic Reviews and
Meta-Analyses) 2020 flow diagram [49]. There was a 3-arm
RCT [33]; 2 arms of those intervention groups were behavioral

Matsumoto €t a

activation and problem-solving. In terms of participants
conditions, 10 studies targeted depressive symptoms
[30,32-35,50-54], 3 focused on chronic pain [31,37,55], 1 on
obsessive-compulsive disorder [21], 1 on general anxiety
disorder [56], and 1 on hypochondriasis[36]. Thetotal number
of participants from whom posttreatment data were collected
was 768 in VCBT and 718 in the control conditions. Studies
that reported 2 RCTs were excluded because no data were
available [57,58].

Figurel. Theinclusion process. VCBT: Videoconference-Delivered Cognitive Behaviora Therapy.

[ Identification of studies via databases and registers J
e
3
E Records identified from: E;gzr:; rfamoved before
£ Detabasee (=4277) Dupligc;;.ate records removed
£ . —
3 Registers (n=1217) (n=1813)
3
A4
Records screened » | Records excluded
(n=3681) (n=0)
A4
Re_ports sought for retrieval Reports not retrieved
> (n=3681) (n=3622)
'
: I
(7]
Reports assessed for eligibili Reports excluded:
(n=59) gibily »> Not VCBT (n=33)
Age < 18 years old (n=5)
Not meet control criteria
(n=2)
Date not available (n=2)
Protocol (n=1)
| S
° Studies included in review
g (n=16)
5 Reports of included studies
£ (n=16)

Characteristics of the Selected Studies

The RCTs included in this review were conducted by 13
independent research teams. Of them, 11 were performed inthe
United States, 2 in the United Kingdom, 2 in Canada, and 1 in
Norway. The smallest study had 27 participants and the largest

https://www.jmir.org/2021/12/€31293
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had 343 participants. All studies were published between 2008
and 2020. One RCT was configured with 2 VCBT intervention
arms[33], the sample size of the control group set to half when
the effect size was estimated in the meta-analysis. Table 1
presents the characteristics of each included study (see
Multimedia Appendix 2 for details).
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Table 1. Characteristics of the selected studies.

Selected VCBT? Contral,
studies Diseases Intervention Participants,n  Outcomes mean (SD) mean(SD)  Qudlity Sampling
CBT? Control V@8I Control Pre Post Pre Post
technique
Ahmad Depression  Mindfulness ¢ 40 40 PHQ-9d 81 60 91 97 Lowrisk Community
(2020) (6.0) (39 (62 (6.9
[30]
Alschuler  Pain CBT TAU® 15 12 pcsf 201 156 174 173 Someconcerns Clinica
(2021) (78) (100 (102 (9.3)
[31]
Bogosian Depression  Mindfulness WLC 19 2 Depresson 62 51 72 76 Lowrisk Clinical
(2015) HADS? (35 (B2 (34 4.0
[50]
Choi Depression  pgh Telephone 43 36 HAMD! 246 139 246 192 Someconcerns Community
(2014) support (6.6) (7.7) (6.6) (7.8)
[51] cal
Choi Depression  Behaviora  Telefriend- 43 46 PHQ-9 72 59 7.7 83 Someconcerns Community
(2020a) activation ly visits (40) (38) (45 @49
[32]
Choi Depression  Behaviord Al 99 49 HAMD 232 146 229 181 Lowrisk Community
(2020b) activation (5.7 (95 (5.7 (107
[33]
Choi Depression  PS AC 98 49 HAMD 227 124 229 181 Lowrisk Community
(2020b) 5.7 @108 (5.7 (107
[33]
Demiris  GAD PS AC 171 172 GAD-7¥ 68 62 76 66 Highrisk Community
(2019) (5.3) (46) (520 (4.9
[56]
Elliott Depression  PS Education 21 14 DD 114 6.1 48 88 Someconcerns Community
(2008) only (94) (66) (6.1) (135
[53]
Ferguson Depression  CBT Supportive 27 20 DASS"gee 60 37 126 73  Someconcerns Clinica
(2016) therapy pression 66) (4.3) (94) (7.7
(54
El- Depression  CBT TAU 45 47 HADSD 49 29 35 44 Someconcerns Clinica
Jawahri (28) (56) (34) (55
(2020)
[52]
Fox Depression  cggy" AC 95 97 PROMIS® 49.0 466 485 466 Someconcerns Clinical
(2020) depression (73) (92 (74 (81
[34]
El-Morr  Depression  Mindfulness WLC 80 80 PHQ-9 84 70 99 112 Lowrisk Community
(2020) (5.6) (5.00 (6.2 (6.7)
[35]
Morriss  Hypochondri- CBT TAU 78 78 SHAIP 249 177 251 226 Someconcerns Clinical
(2019) asis (42) (8.0) (45 (6.8
[36]
Somers  Pain pcsTd TAU 18 18 Panseveri- 30 33 27 25 Someconcerns Clinical
(2018) ty 21) (24 @19 @19
[55]
Vogel ocD" ERP® WLC 10 10 v-Bocst 242 115 234 234 High risk Clinical
(2014) (43) (48) (28 (4.8
[21]
Vranceenu  Pain TORY TAU 25 29 Physical 69.8 207 632 486 Someconcerns Clinical
(2019) functionin (182 (174) (174 (218
[37] SMFAW
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&/CBT: Videoconference-Delivered Cognitive Behavioral Therapy
bCBT: Cognitive Behavioral Therapy

SWL C: Wait-List Control

dPHQ-9: Patient Health Questionnaire, 9-item

€TAU: Treatment As Usual

fPCS: Pain Catastrophizing Scale

9HADS: Hospital Anxiety and Depression Scale

Pps; Problem Solving

'HAMD: Hamilton Depression Rating Scale

IAC: Attention Control

KGAD-7: Generalized Anxiety Disorder, 7-item

DD: Inventory to Diagnose Depression

MDASS: Depression Anxiety Stress Scales

NCBSM: Cognitive-Behavioral Stress Management

°PROMIS: Patient-Reported Outcome Measurement Information System
PSHAI: Short Health Anxiety Inventory

9pSCBT: Problem-Solving Cognitive Behavioral Therapy

'OCD: Obsessive-Compulsive Disorder

SERP: Exposure Response Prevention

'Y-BOCS: Yale-Brown Obsessive-Compulsive Scale

YTOR: Toolkit for Optimal Recovery

WSMFA: Short Muscul oskeletal Function Assessment Questionnaire

Risk of Biasin Studies

Evaluation of the quality of the studiesincluded in this review
shows that 4 RCTs (5 comparisons) are at a lower risk of bias
[30,33,35,50], 10 RCTs ae of some concern
[31,32,34,36,37,51-55], and 2 RCTs are at a high risk of bias
(see Multimedia Appendix 2 for details) [21,56].
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Results of Syntheses

Figure 2, aforest plot, shows the effect size (Hedge g) of each
study and the overall effect sizeintegrated by the meta-analysis.
An effect size estimated below 0 favors guided VCBT. In al
16 studies (17 intervention arms), the pooled between-group
effect size (Hedge g) was -0.49 (95% CI -0.68 to —-0.29,
P<.001), showing that VCBT was significantly more effective
than the control conditions.

Figure 2. Forest plot. VCBT: videoconference-delivered cognitive behavioral therapy.

Standard Mean Difference

VCBT Control IV, Random, 95% Cl
Included studies Mean S0 Total Mean 5D  Total Weight
Ahamd et al [2020) 6.00 3.90 37 9.70  6.50 8 4.3% =027 [=097to0.43] _
Alschuler et al {2020) 15.56 9.99 15 17.25 9.27 12 4.4% =060 [—1.29to00.08] —
Bogosian et al [2020) 51 320 17 763 396 19 7.3% =001 [=0.38to00.36) —
Chi et al (2014) 13s0 .70 36 1920 78O £ 7.0% =069 [=1.02to-—0.38) —_—
Chi et al (2020a) 550 380 43 830 4.0 46 7.0% =065 [—1.05t0—0.25] _
Chi et al (2020b) 1460 948 85 1810 10.70 44 A4.4% 0.36 [=0.33to1.04) ——
Choi et al (20200) 1240 108 88 1810 10.70 44 21% =237 [=358to-—1.17] -
Demiris et al (2020) 6.20 4.60 141 6.60  4.50 166 5.0% =139 [=2.00to—0.78] —r
El-Jawahri et al (2019} 285 560 42 440 548 45 6.3% =065 [=112to=—0.19) —t
Elliontt et al (2008} 605 662 0 877 1347 13 3.9% =017 [=0.93to0.59] —_—t
Ferguson et al (2016) 3.70 4.27 22 7.27 7.66 14 4.5% =068 [=1.35t0—0.00] —_—
Fo et al (2020) 46.55 916 50 4664 807 &4 6.0% =068 [=117to-—0.18) —_
Morr et al (2020) 704 5.03 68 1121 672 80 6.8% =054 [=096to0=—0.12] ——
Morriss et al (2020) 1770 a.00 53 2260  6.80 a8 74% =035 [=0.72t00.02] —
Somer et al (2018) 328 240 16 250 187 17 7.3% =053 [—090to—0.17) —f——
Vogel et al (2014) 1150 480 10 2340 480 10 8.8% =008 [=031to0.14] _—
Wranceanu et al (2019) 2070 17.40 25 48.60 218 7 6.8% =028 [=070t00.15] _—
Total (95% Ci) 768 718 100% —049 [—0.68to —0.29]
Heterogeneity: Tau® = 0.10; Chi* = 46.44, df=16 (P < 001); I* = 66% .
Test for owerall effect Z = 4.95 (P < .001) I t i
) = 4] é 4
WCBT Contral

In the 10 studies (11 comparing) focused on depressive
symptoms, the effect size (Hedge g) was medium, at —0.46 (95%
Cl -0.60t0 —0.32, P<.001). In 3 studies targeting chronic pain,
the effect size (Hedge g) was —0.41 (95% Cl —1.49 to 0.67,
P=.46), showing the effectiveness of VCBT, but was not
significant. In the study targeting generalized anxiety disorder,
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the effect size (Hedge g) was —0.08 (95% CI —0.31 to 0.14,
P=.46). In the study targeting obsessive-compulsive disorder,
the effect size (Hedge g) was —2.37 (95% CI —-3.58 to -1.17,
P<.001). In the study targeting hypochondriasis, the effect size
(Hedge g) was —0.65 (95% CI -1.05 to -0.25, P=.001).
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Results of the Heterogeneity Test

Tests of heterogeneity demonstrated significant differencesin
effects acrosstreatments (1°=0.10; X,s=46.40; 1°=66%; P<.001).
The heterogeneity was largely driven by a study conducted on
exposure response prevention for obsessive-compul sive disorder
[21], and 2 studiesthat conducted unique interventions[37,55].
If those studies were excluded, the |2 decreased from 66% to
27%: heterogeneity was not significant (1°=0.02; x°,5=17.87;
P=.16). The pooled effect size across al studies changed
marginally from Hedge g=-0.47 (95% Cl -0.69 to -0.23) to
Hedge g=—0.44 (95% CI -0.59 to —-0.29), if those studies were
excluded from the analysis. In the 10 studies (11 comparing)
on depressive symptoms, tests of heterogeneity demonstrated

no differencesin effects acrosstreatments (12=0.01; X*,;=11.09;
12=10%; P=.35).

Figure 3. Funnel plot. SMD: standardized mean difference.

B SE(SMD)
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Results of Sensitivity Analysis

Subgroup analysis was conducted to verify an association
between the studies’ quality and intervention effects. In the 4
studies (5 comparisons) judged to have alow risk of bias, the
estimated pooled effect size (Hedge g) was—0.56 (95% CI -0.74
t0-0.38, P<.001; %<0.001, X%,=2.13, P=.71; 1°=0%) and —0.42
(95% Cl -0.69 to —0.16, P=.002; 1>=0.15, x%,,=42.01, P<.001;

12=71%) for the other 11 studies. Thus, our results suggest that
study quality did not significantly affect intervention effects.

Publication Bias

Figure 3 displays a funnel plot. Effect sizes were not evenly
distributed around the averaged effect. The lower-right section
of thefunnel plot isdevoid of studies, which suggeststhat there
was bias in the pooled effect estimate owing to unpublished
studies.

SMD

Discussion

Principal Findings

The objective of this systematic review was to investigate the
effectiveness of VCBT as an intervention strategy as compared
to control conditions such as AC, AT, TAU, and WLC using
meta-analysis. Taken together, the results of this meta-analysis
suggest that the pooled effect size of the primary outcomes of
each disorder is medium, indicating that VCBT is especially
effective for depressive symptoms. The novelty of this
meta-anaytic review lies in integrating the effectiveness of
VCBT for psychiatric and somatic disorders, extending current
knowledge into the field of remote psychotherapy [28,29,59].
However, most of the RCTs included in this review targeted
depression. Therefore, further RCTs should be performed to
accurately estimate the effectiveness of VCBT for generalized
anxiety disorder, obsessive-compulsive disorder, chronic pain,
and hypochondriasis. The quality of the study in the 16 RCTs
(17 comparisons) was eval uated using RoB [43]: only 4 studies
(5 comparisons) showed a low risk of bias, 10 showed some
concern, and 2 showed a high risk of bias. Meta-analysis with
the 4 studies (low risk of bias) revealed a moderate effect size
and no heterogeneity for the effectiveness of VCBT. Thisresult
was also similar to those of a meta-analysis of 11 studies in
which other judgments were made for al 16 RCTs (17
comparisons) and other bias risks. Therefore, the findings of

https://www.jmir.org/2021/12/€31293

this systematic and meta-analysis suggest evidence that VCBT
is also effective for diseases for which face-to-face and guided
ICBT have been demonstrated [8,16,17].

Strengths of the Review

This meta-analysis has several strengths. The results of this
systematic review and meta-analysis for psychiatric disorders
extend support in favor of VCBT as an effective mode of
intervention. Prior systematic reviews of CBT utilizing
videoconferencing systems did not include meta-analysis
[28,29]. Furthermore, this study has integrated the results of
RCTs that directly compared the effectiveness of VCBT for
typical psychiatric disorders with minimal intervention. Our
results provide useful information for clinicians and policy
makersto take the practicality of VCBT into account, especialy
in response to the COVID-19 pandemic [60].

Limitations

This study also has somelimitations. First, the analyzed studies
were highly heterogeneous. Second, this study adopted a broad
definition of CBT. CBT is a broad concept that includes
treatment methods such as cognitive therapy, behavioral therapy,
acceptance and commitment therapy, behavioral activation,
problem-solving techniques, and prolonged exposure therapy.
Therefore, the effect size should ideally be estimated for each
therapeutic technique in the future, as was performed in a
previous review of cognitive therapy for depression [61].
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However, the effectiveness of each cognitive behaviora
technique could not be calculated in this study, owing to the
small number of pre-existing studies to analyze intervention
categories and subcategories. Furthermore, owing to the
inconsistent control criteriain this review, it is not possible to
assess the exact effectiveness of VCBT. The gold-standard
design for estimating the effect of treatment is RCT with
psychological or the pill placebo group [62]. These control
conditions can be standardized to control the impact of patient
expectations on outcomes. Therefore, to estimate the
effectiveness of VCBT accurately, it is necessary to perform a
meta-analysis at the stage when RCT with psychological or pill
placebo group is sufficiently accumulated. Further, this review
only included studies that used adult participants owing to the
low number of RCTs for children and adolescents. In future,
RCTs to evaluate the effectiveness of VCBT should also be
conducted on samples of children and adolescents. Since we
only included articles written in English, we need to examine
studiesreported in more diverse languagesin the future. Finally,
long-term effectiveness of VCBT was not analyzed. Since this
study succeeded in demonstrating the short-term effectiveness
of VCBT for adult psychiatric disorders and somatic symptom
disorders, the results of long-term effectiveness in the future
RCTs should also be integrated.

Comparison With Prior Work

Our results, indicating that VCBT is effective for somatic
disorders, extend support to those of Liu et a [9], who compared
VCBT and face-to-face CBT. Additionally, the overall effect
size estimated in this meta-analysisis very similar to previous
resultson face-to-face CBT and computerized CBT for treatment
of depression and anxiety, compared to primary care TAU
[61,63]. Furthermore, the effect size (Hedge g=0.46, medium
effect size) of VCBT for depressive symptoms is consistent
with previous results (Hedge g=0.71, large effect size) of a
bias-adjusted meta-analysis [64]. Therefore, our findings
demonstrate the effectiveness of VCBT as a treatment option
for adults with psychiatric disorders.

This review did not include exposure techniques except for an
RCT by Vogle et a [21]. Real-time interventions that utilize
videoconferencing systems have the advantage of exposing the
home environment of the patient [65]. At the same time, it is
difficult to match up to the interpersonal experience of working
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with atherapist to resolve theissues, especially in the treatment
for disorders that require exposure therapy such as
obsessive-compulsive disorder and panic disorder. In case of
obsessive-compulsive disorder, patients are afraid of things
such as hospital floors, rags, and toilet paper. In case of panic
disorder, the task of working with the therapist to climb stairs
and exercise may be difficult to perform. Therefore, it would
be premature to determine the effectiveness of VCBT for
patients with anxiety disorders from the effect sizes shown in
this review. The results of clinical studies that were not RCTs
show that VCBT is sufficient to improve symptoms of
obsessive-compulsive disorder and panic disorder [18,21,65],
where exposureis an important therapeutic component [66,67].
In the future, tightly controlled RCTs are expected to be
implemented, and this review should be updated with regard to
the calculation of integrated estimated effect sizes for those
disorders.

The number of studies included in the analysis corresponding
to each condition was small, except for depressive symptoms.
However, the total number of studies and participants made it
possible to detect significant differences between VCBT and
control conditions. However, the high degree of heterogeneity
indicatesthe need for careful interpretation of our results. While
the risk of bias detected in the quality assessment appeared to
have an overall minor impact, there may be publication bias,
as no negative results were reported. Namely, the funnel plot
in this study suggests that there was bias in the pooled effect
estimate owing to unpublished studies. Positive findings are
thrice more likely to be published than negative findings [68];
hence, careful interpretation of our resultsis required.

Conclusions

This study attempted to provide evidence in favor of the
effectiveness of VCBT as a feasible aternative approach to
service patients with poor access to face-to-face CBT. VCBT,
has the advantage of facilitating real-time communication
between patients and therapists. Thishasimportant implications
for clinicians and policy makers because it is a well-accepted
approach that has demonstrated a high degree of satisfaction
[19]. Although more studies are needed to draw firm
conclusions, findings such asthose from our meta-analysis show
that VCBT isapromising treatment for future use [69].
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Abstract

Background: Pediatric drug calculators (PDCs) intended for clinical use qualify as medical devices under the Medical Device
Directive and the Medical Device Regulation. The extent to which they comply with European standards on quality and safety
is unknown.

Objective: Thisstudy determines the number of PDCs available as mobile apps for use in the Netherlands that bear a CE mark,
and explore the factors influencing the CE marking of such devices among app developers.

Methods: A scoping review of Google Play Store and Apple App Store was conducted to identify PDCs available for download
in the Netherlands. CE accreditation of the sampled apps was determined by consulting the app landing pages on app stores, by
screening the United Kingdom Medicines and Healthcare products Regulatory Agency’s online registry of medical devices, and
by surveying app developers. The barriersto CE accreditation were also explored through a survey of app devel opers.

Results. Of 632 screened apps, 74 were eligible, including 60 pediatric drug dosage cal culators and 14 infusion rate calcul ators.
One app was CE marked. Of the 20 (34%) respondents to the survey, 8 considered their apps not to be medical devices based on
their intent of use or functionality. Three devel opers had not aimed to make their app available for use in Europe. Other barriers
that may explain the limited CE accreditation of sampled PDC apps included poor awareness of European regulations among
developers and alack of restrictions when placing PDCsin app stores.

Conclusions: The compliance of PDCs with European standards on medical devices is poor. This puts clinicians and their
patients at risk of medical errors resulting from the largely unrestricted use of these apps.

(J Med Internet Res 2021;23(12):€31333) doi:10.2196/31333

KEYWORDS
pediatric; drug dosage cal culator; European regulations; safety; medical devices; medical errors; app; application; mobile hedlth;
pharmacy
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Introduction

The use of mobile health (mHealth) apps among clinicians is
growing [1,2]. In 2015, 60% of medical doctors in the
Netherlands used at least 1 mHealth app [3]. The widespread
use of mHealth apps creates new risks for patient safety [4,5].
These risks include both technical malfunctions and misuse,
either of which may lead to life-threatening medical errors[4].

To mitigate these risks, the European Union (EU)'s 2007
Medica Device Directive (93/42/ECC) (MDD) quadlifies
“any...software...intended by the manufacturer to be used...for
the purpose of diagnosis...or treatment...of disease” as a
medical device[6]. The MDD categorizes medical devicesinto
4 classes of risk (Classes I, lla, Ilb, and I11) based on their
technical characteristics, invasiveness, and potentia for harm.
Each class of risk determines a specific conformity assessment
procedurefor legally entering the European market. The higher
the class of risk, the more stringent the conformity assessment
procedure, with the overall objective being to provide adequate
safeguards for users to be able to safely use the device. For
example, for aClass |1 medical device, conformity assessment
entails an evaluation of the device's technical documentation
as well as its quality management system [6]. Depending on
the device classification, conformity assessment is performed
by either the manufacturer (Class I) or a European Notified
Body (Class lla and above). Once the conformity assessment
iscomplete, medical devices obtain a CE mark, indicating their
conformity with European health and safety standards, allowing
them to be made available to the public within the extended
single market of the European Economic Area (EEA) [7].

In May 2017, the MDD was replaced by the Medical Device
Regulation (2017/745) (MDR) [8]. Among other changes, the
MDR addresses software asadistinct item and establishesmore
stringent classification rules for software apps under Rule 11
[8,9]. By May 2021, all new devices placed on the European
market were required to comply withthe MDR. Devices already
certified under the MDD may continue to be placed on the
European market until May 2024, with the exception of Class
| devices receiving a higher class under the MDR [10,11].

Despite increasingly binding European regulations, poor
compliance of mHealth appswith EU certification requirements
has been found. An examination of a sample of health apps
freely available on several app stores by the Dutch Royal
Ingtitute for Public Health and the Environment reported that
less than half are CE marked, as appropriate [12].

Pediatric drug calculators (PDCs) are tools designed to help
clinicians overcome the complexities of dosing calculationsin
pediatrics and are increasingly used in clinical care [13]. By
allowing clinicians to calculate drug doses to be administered
to children based on patient characteristics, most often their
weight, PDCs constitute 1 example of medical apps potentially
associated with new risks for patients [14,15]. PDCs have
received little scrutiny with regard to their conformity to
European standards[12,16]. In this study, we perform ascoping
review of Google Play Store and Apple App Store to identify
PDCsavailablefor download in the Netherlands and determine
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their CE accreditation status. Barriers to CE accreditation are
explored through developer surveys and interviews.

Methods

Definitions

In this study, a PDC was defined as a mobile app that allows
cliniciansto enter information about an individual child'sweight
or agein order to cal culate arecommended drug dosage for that
child. Programs designed to determine an infusion rate or
dilution volume for a given drug dosage were also defined as
PDCs.

Because PDCs perform transformation of data intended to
inform treatment decisions for individual patients, they would
qualify as medical devices under the MDD and the MDR
[6,8,17,18]. According to the MDD, PDCswould be classified
asClass| medical devices[6]. Inlinewith Rule 11 of theMDR,
any software “intended to provide information...used to take
decisions with...therapeutic purposes’ falls under Class Ila.
When such decisions can cause “a serious deterioration of a
person's state of health...,” the software falls under Class I1b
[8]. If the decision has the potential to “cause death or an
irreversible deterioration of a person's state of health,” the
software receives a class |11 classification [8]. PDCs intended
for clinical use would therefore be classified as Class Ila or
above under the MDR.

The terms “application provider,” “manufacturer,” and

“developer” have been used interchangeably in this study.

Sear ch Strategy and Screening

A scoping review of PDCs available on app stores was
performed using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) methodology [19].
Appswere searched for on Google Play Store (Android system,
desktop version) and Apple App Store (iOS system, mobile
version) between April 8and April 19, 2020. Separate searches
were performed in both app stores using the following search
terms: “pediatric drug,” “pediatric drug calculator,” “neonatal
drug,” and “neonatal drug calculator” Sample searchesfor the
terms*“ pediatric drug” and “ pediatric drug calculator” were also
conducted in both app stores. They produced identical results
to the ones aobtained for the previous search terms and were
hence not completed. All sampled apps were deduplicated and
screened by anindividual reviewer (author CK). The availability
of each app on Google Play Store and Apple App Store was
verified independently of theinitial search results.

Eligibility criteriawere defined apriori. Appswere required to
appear to be designed for health care professionals, including
medical students, doctors, nurses, and paramedics. A PDC was
required to be the main functionality or 1 of several
functionalities of each app. The drug dosage calculator should
have been devel oped for apediatric population, with users able
to calculate a drug dose for a specific weight, age, or body
surface area. PDCs for oral or intravenous drugs were eligible
if they covered morethan 1 drug. Infusion dilution and infusion
rate calculators were also included. Apps solely performing
calculations for parenteral nutrition, maintenance fluids,
electrolytes, or chemotherapy were excluded.
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PDCs were screened based on their name, description, and
screenshots available in each app store. Only apps that were
freely available were downloaded.

Data Extraction and Qualitative Analysis

The name, manufacturer, and country of manufacture of each
PDC were collected. Information about the type of calculations
performed (drug dosage or infusion dilution or rate), the
intended location of use (within or outside the EEA), and the
number of downloads on Google Play Store were captured. To
determine the CE marking status, we searched the PDC
description and screenshots in app stores, any documentation
provided on the app website, and relevant pages of the
downloaded app (License, Disclaimer, About, or Terms and
Conditions).

All PDC manufacturers with identifiable contact information
were contacted through email (see Multimedia Appendix 1).
Developers were invited to provide information about the type
of calculations performed and the intended location of use of
their PDC. They were asked whether their appswere CE marked
and were invited to describe their considerations in choosing
whether to pursue CE marking. They were additionally asked
to report any barriers encountered in the CE accreditation
process. When their responses called for clarification, they were
recontacted. App providers were interviewed through video
calls whenever they accepted to do so.

Data obtained from PDC manufacturers were anonymized
through the attribution of a numeric code and access restricted
to the first author. Responses from devel opers were manually
analyzed. Separate considerations and barriers to CE
accreditation were identified from their responses and
categorized through thematic inductive analysis by 1 reviewer
(CK). Developers' responses were coded against the identified
themes. The coded list of barriers and considerations was
discussed with 2 additional authors (JC and NA), and
discrepancies were resolved through consensus.

When relevant information about CE accreditation could not
be obtained from the aforementioned sources, registration of
the app on the United Kingdom Medicines and Healthcare
products Regulatory Agency (MHRA) was searched using the
MHRA website's search function with the app manufacturer
name [18]. At the time of data collection, the MHRA website
constituted the only available repository of information related
to the CE accreditation of medical devicesin the EU.
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Both app stores were contacted through their online contact
pages to inquire about their review process for medical apps
and the extent of their collaboration with European regulatory
authorities.

Ethics

According to the Dutch Medical Research Involving Human
SubjectsAct, formal ethica review was not needed.
I nterviewees provided informed consent through email to collect
and store their anonymized responses and for these to be
published. Patient consent was not applicable.

Data Sharing

All datathat informed this study are contained withinthe article
and its supplementary files.

Public and Patient I nvolvement

Patients and the public were not involved in the design, conduct,
reporting, dissemination plans of this research.
Transparency

The lead author affirms that this manuscript is an honest,
accurate, and transparent account of the study being reported;
that no important aspects of the study have been omitted; and
that any discrepancies from the study, as planned, have been
explained.

Results

Inclusion and Classification of Apps

A total of 632 PDCs were included for screening after
deduplication (see Figure 1 and Multimedia Appendix 2). Of
these, 74 (11.7%) PDCs met the inclusion criteria: 66 of the 74
(89.2%) apps were available on Google Play Store and 8
(10.8%) on Apple App Store (see Table 1); 20 (27%) appswere
available on both stores. In addition, 18 of 74 (24.3%) apps
were developed in EEA countries, 60 (81.1%) included a drug
dosage calculator, and 14 (18.9%) incorporated an infusion rate
or infusion dilution cal culator without adrug dosage cal cul ator.
The number of installations per app on Google Play Storevaried
from 10-100 to over 100,000; 13 of 74 (17.6%) apps had been
installed over 100,000 times. Of the 74 screened PDCs, only 1
(1.4%) app was CE marked.
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Figure 1. Flowchart. EEA: European Economic Area.

' Y
Apps identified on Google Play Store Apps identified on the Apple Store
(n=975) (n=140)
s
S
8
£}
E v 4
= Apps after duplicates removed
(n=632)
b4
l
Apps screened N Apps excluded
) (n=632) = (n=512)
B = QOutside language restrictions
E = No drug calculator
s = Single drug or non-applicable substance
= Meant for use outside the EEA according
to the app description
= Not meant for pediatric use
= Two versions of the same app
|
v
T |
Apps downloaded for Apps excluded, with reasons
eligibility i (n=486)
(n=120) = No drug calculator, n=17
= Calculater not specifically designed for
2 use in pediatrics, n=19
EE = Apps requiring purchase, n=8
B = Not for general use in the EEA according
i to the app description, n=2
k.
Apps included in
qualitative analysis
(n=74)
—
o
Drug dosage Infusion dilution or
calculators volume calculators
(n=60) (n=14)
A
Apps for which
B information was
received from provider
3
g (n=21)
Apps that received a
CE certification
(n=1)
-
https://www.jmir.org/2021/12/e€31333 JMed Internet Res 2021 | vol. 23 |iss. 12 |€31333 | p.87

(page number not for citation purposes)

XSL-FO

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 1. Sampled app characteristics, including CE accreditation.

Koldeweij et d

Number App name Country Appstore | aqt update® Ingtallations (n)P  Purchasingfee  CE marking
1 AnestCRITIC Crisis  Spain Google Play 2019 5000-10,000 No No
y Anestesia
2 Anesthesia Assist Portugal GooglePlay 2019 50,000-100,000 No No
3 Anesthesia Drugs United States Google Play 2018 100-1000 Yes No
Fast
4 Anesthesial CCinfu- Spain Google Play 2019 5000-10,000 No No®
sion calculator
5 Anesthesiologist United States Google Play 2016 Over 100,000 No No®
6 Anesthetic drugs India Google Play 2019 5000-10,000 No No
7 Clinical Calculator  United States Google Play 2020 1000-5000 Yes No
PLUS
8 CoPE Paediatric Denmark GooglePlay 2019 1000-5000 Yes No
Emergency
9 Dosage Calculator  Hong Kong Google Play 2019 Over 100,000 Yes No
10 Dose calculator Egypt Google Play 2020 Over 100,000 No No
11 Dosefinder 1 United Kingdom Google Play 2016 5000-10,000 No No®
12 Dosis Pediatricas _d Google Play 2019 1000-5000 No No
13 DosisPedia Spain GooglePlay, 2020 Over 100,000 No No®
Apple App
14 DrDrugs: Drug United States Google Play 2020 1000-5000 Yes No
Guidefor Physicians
- 2020 Updates
15 Drugdosagecalcula-  Saudi Arabia Google Play 2018 50,000-100,000 No No®
tions
16 Drug Dose Ukraine Google Play 2016 5000-10,000 No No
17 DrugCalc: Pediatric Thailand Google Play 2017 5000-10,000 No No®
dosing calculator
18 DrugDoses United States GooglePlay, 2019 5000-10,000 Yes No®
Apple App
19 Drugscape dosecal- Jordan Google Play 2019 10,000-50,000 No No
culator
20 Easy Drug Dose Australia Google Play 2018 Over 100,000 No No
Calculator
21 EBMcalc Pediatrics United States AppleApp — — Yes No®
22 eBroselow SafeDose  United States GooglePlay, 2020 Over 100,000 No No
Apple App
23 EMS Calculator United States AppleApp — — Yes No
24 EMS Drugs Fast United States AppleApp — — Yes No
25 EnfermerApp Chile Google Play 2019 10,000-50,000 No No®
26 GIR Cdc United States AppleApp — — No No
27 Infinite dose: the Egypt Google Play 2018 10,000-50,000 No No®
smat dosagecacula
tor
28 Infusions Colombia GooglePlay, 2020 Over 100,000 No No
Apple App
29 Infusions- Infusions  Egypt Google Play 2019 10,000-50,000 No No®

Calculator
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Number App name Country App store Last update® Installations (n)b Purchasingfee CE marking
30 InotropesRateCalcu-  Jordan Google Play 2016 5000-10,000 No No®
lator
31 IntravenousMedica-  United States Google Play 2019 5000-10,000 Yes No®
tions Gahart
32 KidsDrug Dosage  India Google Play 2013 50,000-100,000 No No
Calc - PaedRx
33 Lexicomp United States GooglePlay, 2020 Over 100,000 Yes No®
Apple App
34 MedicDoseCdcula- India Google Play 2018 5000-10,000 No No®
tor
35 Medica Caculator  United States Google Play 2019 500-1000 No No®
36 MediquationsMedi- United States GooglePlay, 2018 10,000-50,000 Yes No
ca Calculator Apple App
37 Millidos: Pediatric ~ Syria Google Play 2019 10,000-50,000 No No
Drug Dosages
38 MKD Dosage Calc  — Google Play 2019 100-1000 No No
39 Neomate United Kingdom GooglePlay, 2017 50,000-100,000 No Yes
Apple App
40 NeonaCal Ireland AppleApp — — Yes No
41 Neonatol ogy United Kingdom GooglePlay, 2019 100-1000 Yes No
Apple App
42 NICU United Kingdom GooglePlay, 2019 100-1000 Yes No
Apple App
43 Nursing calculator  India Google Play 2020 Over 100,000 No No®
44 Paediatric Emergen-  United Kingdom Google Play 2019 1000-5000 No No
cies
45 Paediatric Emergen-  United Kingdom GooglePlay, 2019 100-1000 Yes No
cy Tools Apple App
46 palmPED:i: Pediatric  United States GooglePlay, 2013 5000-10,000 Yes No
Tape Apple App
47 Paramedic Meds United States Google Play 2019 10,000-50,000 Yes No
48 PedAMINES Switzerland GooglePlay, 2018 10-50 Yes No
Apple App
49 Ped(z) - Pediatric Germany GooglePlay, 2017 Over 100,000 No No®
Calculator Apple App
50 PedCalc Egypt Google Play 2017 10,000-50,000 No No®
51 Pedi Crisis2.0 United States GooglePlay, 2019 1000-10,000 No No
Apple App
52 Pedi Help Switzerland GooglePlay, 2017 50,000-10,000 No No
Apple App
53 Pedi Safe Medica-  United States Google Play 2016 10,000-50,000 Yes No
tions
54 Pedi Safe Pediatric  United States AppleApp — — No No
Anesthesia
55 Pedi STAT Canada GooglePlay, 2018 Over 100,000 Yes No
Apple App
56 Pediatriacalculadora — Google Play 2020 Over 100,000 Yes No
dosis’kg
57 Pediatricdosagecal- Hong Kong Google Play 2019 Over 100,000 No No
culator
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Number App name Country App store Last update® Installations (n)b Purchasingfee CE marking

58 Pediatricdosecalcu- Netherlands GooglePlay, 2016 50-100 Yes No
lator Apple App

59 Pediatricdosescacu-  Egypt Google Play 2020 10,000-50,000 No No
lator

60 Pediatric Gas for United States AppleApp — — Yes No
Anesthesia

61 Pediatric Guide- United Kingdom Google Play 2020 Over 100,000 No No
line/Emergency/Pedi-
atric child care

62 PediatriclV calcula= Netherlands GooglePlay, 2016 10-50 Yes No
tor Apple App

63 Pediatric IV dosage — Google Play 2014 50,000-100,000 No No

64 Pediatric IV Rate United States Google Play 2019 50-100 No No®

65 Pediatricoral dosage — Google Play 2015 50,000-100,000 No No

66 Pediatric pedia Middle East AppleApp — — No No

67 PediRef: Pocket Pe-  United States Google Play 2017 10,000-50,000 No No
diatrics

68 PedsGuide United States GooglePlay, 2019 1000-5000 No No

Apple App
69 PeKemecum Spain Google Play 2019 50,000-100,000 No No
70 PICU Calculator United Kingdom GooglePlay, 2019 1000-5000 No No
Apple App

71 PICUDoctor 5 - Australia Google Play 2015 10,000-50,000  Yes No®
Cardiac Guide

72 RightDose United States AppleApp — — No No

73 SmartPedi-Pediatric  Bangladesh Google Play 2019 5000-10,000 No No
Treatment & Dose
Calculator

74 UCIN-Calc Beta Dominican Republic  Google Play 2018 5000-10,000 No No

8_ast update on Google Play Store.

ONumber of installs on Google Play Store on May 8, 2020.
CInformation obtained from the app developer.
Not available.

Qualitative Analysis

App Developers

Of 61 app devel opers, 59 (96.7%) for whom contact information
was avail able were contacted through email; 1 (1.6%) devel oper
was additionally contacted through avideo call. Responseswere
obtained from 20 of 59 (33.9%) providers that developed 21
apps (see Table 2). Of the 20 developers, 3 (15%) were based
in the EEA. None of the apps developed by the respondents
were CE marked. In addition, 2 of the 20 developers (10%)
indicated that they understood that their apps qualified as Class
| medical devices under the MDD but were not CE marked
(developers 4 and 8), while 2 (10%) had attempted to get their
apps CE marked but were unsuccessful (developers 5 and 18).

The most frequent reason for not pursuing CE accreditation
provided by developers was that in their view, their apps did
not qualify as medical devices (8/20, 40%). Various arguments
informed this assessment. Of the 20 devel opers, 2 (10%) referred

https://www.jmir.org/2021/12/e€31333

to the intended use of their apps, stating that the apps were
designed as a reference or an educational tool for clinicians as
opposed to a clinical decision-making aid (developers 11 and
15). Thisdisclaimer was al so frequently provided in the end-user
licenses of sampled apps. Other developers referred to their
apps functionality, describing them as digital documents
(developer 1) or books (developer 14), which did not entail
manipulation of data. In both cases, the functionality of the apps
involved transformation of data. Arguments pertaining to
functionality also examined the nature of theinformation being
input into and delivered by a given app, and the weight of the
result in determining the process of care. Developer 18
highlighted a difference between drug dosage calculators that
could be seen as medical devices owing to their recommending
a specific drug dose based on an individua patient’s
characteristics, and the infusion rate or dilution calculators
performing simple conversion operations on pre-established
drug prescriptions. According to developers 8 and 13, the level
of transparency and complexity of the computations performed
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by an app constituted key factors when determining whether it
qualified as a medical device. Developer 13 suggested that if
the calculations performed by an app are simple enough to be
immediately replicable by users, then the app would not qualify
asamedical device. Developer 8 suggested that even for more
complex calculations, if the calculations are linked to
user-accessible formulae and bibliographic support, the app
should not be classified asamedical device.

Other reasons put forward by developers asjustification for not
CE-marking their apps included a lack of knowledge of
European legislation on medical devices (3/20, 15%), the fact
that their apps were not devised for usein EEA countries(3/20,
15%), and the fact that no certification was required for access
to Google Play or Apple App Store (4/20, 20%). Severd
manufacturers described app stores as implicit arbiters for
matters of regulatory compliance or safety (“My app was
evaluated in the...store by the public user” or “I1t was very easy
toplaceonthe...store”). Of the 20 providers, 3 (15%) indicated
that Apple App Store was more restrictive than Google Play
Storewhen granting accessfor PDCs; 1 (5%) devel oper outside
the EEA argued that his app did not require testing or
accreditation according to the regulations of his country
(developer 15).

Several barriers to CE marking were outlined by developers.
Of the 20 manufacturers, 2 (10%) indicated that the process was

Table 2. Developer responses on the barriers to CE accreditation.

Koldeweij et d

too complex (developers 4 and 18), and 1 (5%) said it was too
costly totake on asanindividual developer or asmall enterprise
(developer 18). This appeared more generally relevant across
the sample, with multiple developers stating that they were
clinicians with programming skills who developed a PDC “as
a hobby” (developer 6) or “for their own use” (developer 16).
An added barrier in thisview concerned the lack of institutional
support received by app manufacturers seeking to obtain a CE
marking that were also affiliated to a hospital or a university.
After receiving confirmation from national regulatory authorities
that his app qualified as a Class | medical device under the
MDD, developer 4 asked the relevant national health care
institution for its support in the CE accreditation process. He
did not obtain this support dueto theinstitution’s concerns over
the costs and associated legal liability. He shared that
“developers are often left unsupported by their associated
ingtitutions...I think mostly because of alack of experience and
knowledge regarding the governance and legal implications,
many institutions feel vulnerable and unwilling to engage with
regulatory bodies.” Overall, this*had an unfortunate regressive
effect” on the dissemination of his app. Independently of CE
accreditation, 5 of 20 (25%) devel opers had sought aternative
forms of clinical validation for their apps, for example, by
national experts.

Barriersto CE accreditation and other consid-  pa/g oper? Total devel-
erations outlined by devel opers on the CE opers (n)
accreditation process

1 2 3 4 7 8 0D 11 2 314 15 1617 89 D
No reason provided 0 0O0O0O0CO0ODOOCDODDODOGODGODO GOOTDGOOGOTOTDOS
App not meant for usein Europeancountries 0 0O O O 0O o o o o o o o 3
Not amedical device o o0oo0ood o d o o o o d 8
Unaware of the EEAY medical device regula- R 3
tions
Compliant with national regulations (non- o oobooobooboobooDoooDob ool
EEA)
App store not requiring certification ad ad g O 3
Discussed with national certification authori- 00 g O O 1
ties
Did not receive institutional support O ooooobobooobobobooboooob o
Process too complex 0oo0oo0oo0Do0ooooDoo0ooooooooaoao 2
Process too costly O ooooobobooobobobooboooob o
App undergoing another formof validation O 0O O O 0O O O O O O O O O O O O O O O O 5

80f the 20 providers, 1 (5%) had developed 2 apps; we did not indicate which one in order to prevent its identification.

b1 no.
0: developer provided this specific reason.
deEA: European Economic Area.

App Stores

Neither store provided information about itsreview processand
collaboration with European regulatory authorities. Apple App

https://www.jmir.org/2021/12/e€31333

Store's guidance states that “ drug dosage cal cul ators must come
from the drug manufacturer, a hospital, university, health
insurance company, pharmacy or other approved entity, or
receive approva by the FDA or 1 of its international
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counterparts’ [20]. No such clause was found in the Google
Play Store guidance [21].

Discussion

Principal Findings

We systematically reviewed the CE accreditation of PDCs
available on 2 mobile app stores in the Netherlands. Of 74
sampled PDCs, 1 (1.4%) had the appropriate CE marking in
conformity withthe MDD. At atime when European regulatory
authorities are seeking to enhance their scrutiny of medical apps,
for example, through the MDR, this study sheds anew light on
several barriersto CE accreditation for eligible mHealth apps.

Thisstudy delivered several new insights. It reveal ed that almost
all PDCs available for download in the Netherlands fail to
comply with European regulations on medical devices. The
only app that is certified under the MDD (Neomate; see Table
1) will likely require additional assessment due to the more
stringent classification requirements of the MDR [3,8,22]. The
status quo with regard to CE accreditation for PDCs available
on app storesis concerning, especially considering the fact that
these apps are widely used by clinicians and have the potential
to cause harm. Of the 74 PDCsidentified on the screened stores,
13 (17.6%) had been downloaded over 100,000 times. Our
findings thus echoed those of earlier studies highlighting the
widespread use of mHealth apps among clinicians, including
pediatricians [1,3].

Multiple reasons were identified for PDC manufacturers’ poor
compliance with European regulations. First, PDC developers
appeared to have varying levels of awareness of the existence
of such regulations. For those manufacturers that knew about
these regulations, European ruleinterpretation was ambival ent.
Several developers argued that their apps do not qualify as
medical devices according to the relevant European standards.
Thiswastrue despitethe clear statement by the MDD, the MDR,
and associated European and European member state guidance
that any software involving manipulation of data intended to
be used for diagnostic or treatment purposes in individual
patients qualify asamedical device[3,6,8,17,22]. The concept
of intent of use seemed especially prone to a variety of
interpretations by manufacturers. Many of those interviewed,
as well as the end-user licenses of multiple sampled apps,
indicated that their PDCs were for reference or educational
purposes only. This claim, however may be in conflict with the
actual use of such appsby their users, given their functionality.
Although data on PDC usage by cliniciansis scarce, anecdotal
evidence suggests that the advice generated by such apps is
frequently used to inform real patient care.

Reflecting on the functionality of their apps, some developers
highlighted a difference between pediatric drug dosage
calculators and calculators of infusion volumes or rates [23].
The difference, they contended, pertained to the type of
information being input into the app and the data delivered by
it, as well as the complexity and transparency of the
computationsit ran. Although drug dosage cal culators generated
medication advice based on individual patient characteristics,
thiswas not the case for infusion rate calcul atorsthat performed

https://www.jmir.org/2021/12/e€31333
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conversion calculations on a pre-established drug dosage. This
distinction, however, does not align with MDD guidance nor
with the MDR, which take the stance that any app involving
transformation of data subsequently informing the treatment of
anindividual patient qualifies asamedical device, irrespective
of the complexity of the transformation [6,7,17].

In addition to disagreements on the substance of European law,
another barrier hampering broader CE accreditation of eligible
apps concerned the technical nature and potential costs
associated with this process. According to the MDD and the
MDR [6,8], the onus of certification falls on providersthat may
lack the capacity to take on the associated liability and costs
[24,25]. The challenging nature of the conformity assessment
process will only increase under the MDR, given the
up-classification of software apps, leading to additional
eval uation requirements, including the appointment of anotified
body [8,9]. In this context, ageneral lack of institutional support
for developers seeking CE accreditation for their apps may
become even more discouraging.

Another factor likely to undermine the compliance of PDC
manufacturers with European standards on medical devices
concernsthe lack of an established process for enforcing these
rules at apremarket stage. Aswith other European legislations,
the enforcement of the MDD and the MDR isincumbent upon
each EU member state [26]. Although the Dutch Decision on
Medical Devices statesthat the distribution and use of appsthat
fail to obtain a CE mark is forbidden [27], it does not provide
any enforcement means before such apps become available on
app stores. Restrictive measures are unlikely to be taken unless
a medical error resulting from the use of software occurs,
especidly if the latter leads to litigation. In this case, the
responsibility for the medical error falls on both app users and
the app developer [3]. Although the MDR tightens the
requirements for CE accreditation and enhances postmarket
surveillance[28], it does not fundamentally changethe principle
by which software manufacturers are themselves responsible
for initiating the CE marking process [8]. Effectively, the EU’s
reliance on thisframework in the absence of institutional support
for developers and of control mechanisms at a premarket stage
may have contributed to making other actors, for example, app
stores, informally responsible for restricting European market
access. It also implies that clinicians (or their institutions)
wishing to use a PDC should themsel ves assess whether an app
is properly accredited despite their lack of expertise in such
matters [5].

Among other measures, these findings speak to the need for
making CE marking information morereadily availableto PDC
users. This may be achieved through the planned extension of
the European Database on Medical Devices (EUDAMED),
scheduled to become publicly accessible in May 2022 [29,30],
and through the introduction of unique device identifiers for
medical devices across the EEA, expected by 2024 [31]. EEA
member states may also choose to build on existing online
registries of certified or evidence-based apps[16,32]. European
authorities could seek to formally engage app stores as partners
in the enforcement of the European MDR. At this stage, it
appears that the initiative for restricting access to app stores
resides with the app stores themselves, as illustrated by the
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various levels of restrictions described in the guidance
documents of Apple App Store and Google Play Store. The
finding that more PDCs were available on Google Play Store
(66/74, 89.2%) than on Apple App Store (28/74, 10.8%) may
suggest that differences in the stringency of requirements
contributed to developers' decisions on where to make their
apps available.

Limitations

This work had several limitations. Web-based PDCs that did
not have a mobile interface, for example, the Dutch Paediatric
Formulary calculator, which was developed in conformity with
the requirements of the MDD [33,34], were excluded. The
restricted search functions of app stores limited the
comprehensiveness of the search possible, for example,
excluding paid-for apps. As aresult, the list of PDCsincluded
from those stores may not be exhaustive and may only apply
to apps available for download in the Netherlands. Eight apps
that were only available for purchase were excluded.
Considering the potential differences between freely available
apps and apps that were available for purchase and whose
manufacturers may thus rely on additional finances to recover
the costs associated with obtaining a CE marking, this could
have led to selection bias. Despite the existence of MDD
guidance stating that CE accreditation should be clearly
displayed on app landing pages in the relevant stores [17] and
our cross-referencing of multiple sources, it is possible that 1
or more CE-marked PDCs were misclassified. In the absence
of amandatory statement on CE accreditation on the app stores,
PDC devel opers were contacted directly. Additionally, 2 of the
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61 (3.3%) developers could not be contacted due to missing
contact information, and only 20 of the 59 (33.9%) developers
contacted provided responses. Thisrelatively low responserate
was likely to introduce response bias into the qualitative
component of the study. We expect therefore that those
developers who responded may represent those who wish to be
accessible to those with questions about their apps, and as such
their responses may not be representative of al app developers.

Conclusion

This study demonstratesthat almost no PDC currently available
on two app stores accessed in the Netherlands adheres to
European regulations on CE marking. In addition to the limited
awareness of these norms among PDC developers, this
compliance gap can be related to incorrect rule interpretation
by some app manufacturers, the lack of mechanisms for
verifying mHealth apps’ compliance with European medical
device rules before market access, and the technical nature of
the CE accreditation process for developers often lacking
institutional support.

Although limited to a single category of apps, it is likely that
these findings apply to a broader set of mobile devices being
used in clinical settings. This lack of regulatory compliance
puts both clinicians and patients at risk of medical errors
resulting from the use of uncertified and, in some cases,
potentially unsafe PDCs. This practice therefore undermines
the potentia impact of the MDD and the MDR, which strive to
create a technologicaly safer European medical landscape,
while supporting clinicians' trust in the devices they use.
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Abstract

Background: Disrupted socia connections may negatively affect youth mental health. In contrast, sustained quality socia
connections (QSCs) can improve mental health outcomes. However, few studies have examined how these quality connections
affect depression and anxiety outcomes within digital interventions, and conceptualization is limited.

Objective: The aim of this study is to conceptualize, appraise, and synthesize evidence on QSC within digital interventions
(D-QSC) and the impact on depression and anxiety outcomes for young people aged 14-24 years.

Methods: A systematic scoping review and meta-analysis was conducted using the Joanna Briggs Institute methodological
frameworks and guided by experts with lived experience. Reporting was guided by the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Anayses). The MEDLINE, Embase, PsycINFO, and CINAHL databases were searched against
acomprehensive combination of key concepts on June 24, 2020. The search conceptsincluded young people, digital intervention,
depression, anxiety, and social connection. Google was also searched. A reviewer independently screened abstracts and titles and
full text, and 9.99% (388/3882) of these were screened by a second reviewer. A narrative synthesis was used to structure the
findings on indicators of D-QSC and mechanisms that facilitate the connection. Indicators of D-QSC from the included studies
were synthesized to produce a conceptual framework.

Results. Of the 5715 publications identified, 42 (0.73%) were included. Among the included studies, there were 23,319
participants. Indicators that D-QSC was present varied and included relatedness, having a sense of belonging, and connecting to
similar people. However, despite the variation, most of the indicators were associated with improved outcomes for depression
and anxiety. Negative interactions, loneliness, and feeling ignored indicated that D-QSC was not present. |n 24% (10/42) of the
applicable studies, a meta-analysis showed a significant decrease in depression (—25.6%, 95% Cl —0.352 to —0.160; P<.001) and
anxiety (—15.1%, 95% CI —0.251 to —0.051; P=.003) after a D-QSC. Digital mechanismsthat helped create a quality connection
included anonymity, confidentiality, and peer support. In contrast, mechanismsthat hindered the connection included disconnection
from the real world and inability to see body language. Data synthesis also identified a 5-component conceptual framework of
D-QSC that included rapport, identity and commonality, valued interpersonal dynamic, engagement, and responded to and
accepted.

Conclusions: D-QSC isan important and underconsidered component for youth depression and anxiety outcomes. Researchers
and developers should consider targeting improved QSC between clinicians and young people within digital interventions for
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depression. Future research should build on our framework to further examine rel ationships among individual attributes of QSC,

various digital interventions, and different populations.

(J Med Internet Res 2021;23(12):€26584) doi:10.2196/26584

KEYWORDS

mental health; digital interventions; young people; quality socia connection; depression; anxiety; systematic review; meta-analysis,

patient and public involvement; mobile phone

Introduction

Background

Enforced lockdowns and physical distancing measures
introduced to slow the COVID-19 infection rate have resulted
in disrupted face-to-face connections. Ordinarily, a lack of
meaningful social connections through social isolation is
associated with poor health outcomes such as sleep problems,
loneliness, depression, and anxiety, leading in some cases to
suicide. Young people are particularly vulnerable to mental
health difficulties such as depression and anxiety because onset
usually occurs before the age of 24 years[1], and they are often
comorbid globally [2]. Although disrupted social connections
and loneliness can have anegative effect on mental health[3,4],
feeling socially connected is one of the strongest protective
factorsfor depression [5] and can decrease symptoms of anxiety

[6].

Social connection as a concept is multifaceted. It can be
described as the quantity of connections, the opposite of
loneliness, or as having social support. In our context, social
connection is the perceived value of attributes of a meaningful
interaction among 2 or more people or a quality social
connection (QSC). Such valued attributes can include, for
example, feeling listened to, understood, and a sense of
belonging. Similarly, acooperative relationship between client
and therapist, comprising a close bond, shared goals, and tasks,
is defined as atherapeutic alliance in face-to-face therapy [7].
A therapeutic alliance has been shown to significantly modulate
treatment outcomes [8], including in digita settings [9].
Similarly, social prescribing to improve socia connection has
decreased loneliness and improved health outcomes [10].
However, studies have only subjectively demonstrated the value
of strong socia networks and socia relationships for both
physica and mental health [11] and longevity [12]. This
suggests aneed for well-defined indicators of social connection
to enabl e obj ective measurement of these effects.

The COVID-19 pandemic has accelerated arapid shift to digital
provision of formal and informa mental health support [13].
Indeed, mental health care is often seen as the best candidate
for a digital revolution because prevention and treatment,
including talking therapies, are amenable to delivery over
screens and remotely [14]. Social media, video consultations,
texting, and virtual reality are interventions that can enable
social connections [13]. They represent an important
intervention for young people with mental health difficultiesto
strengthen new and existing relationships and facilitate
peer-to-peer and formal mental health support [15]. However,
digital interventions such as social mediause are a so associated
with negative consequences such as cyberbullying, viewing

https://www.jmir.org/2021/12/e26584

harmful content, and a greater sense of isolation [16]. This
contradiction requires further investigation to identify theways
inwhich digital interventions may help or hinder QSC.

Young people are the most digitally fluent and most in need of
mental health support. However, QSC within digital
interventions (D-QSC) has received little attention in relation
to outcomes for depression and anxiety in young people. A
recent review produced a conceptual framework for social
connectedness but positioned it as a solution to loneliness and
not as an active ingredient (best bet) for the prevention and
treatment of depression and anxiety [17]. It also did not consider
digital interventions or young people. A systematic review is
needed to help produce a conceptual framework for indicators
of D-QSC that can be applied to examine its influence on
depression and anxiety outcomes across contexts. Our study
aims are to (1) identify indicators of D-QSC and their ability
to improve or worsen outcomes for depression and anxiety in
young people across contexts, (2) identify digital intervention
mechanisms that facilitate QSC, and (3) produce a conceptual
framework for indicators of D-QSC.

Research Questions
The research questions are:

1. What indicatesthe presence of QSC in nondigital and digital
interventions?

2. How does D-QSC improve or worsen outcomes for
depression and anxiety in young people?

3. What digital intervention mechanismsfacilitate QSC when
preventing or treating depression and anxiety in young
people?

4. Whom does D-QSC help or hinder acrossdifferent contexts,
user preferences, and levels of engagement?

Methods

Design

Overview

This systematic scoping review was conducted using the Joanna
Briggs I nstitute methodol ogical framework for scoping reviews.
Reporting was guided by the PRISMA (Preferred Reporting
Itemsfor Systematic Reviews and Meta-Anayses, Multimedia
Appendix 1) guidelinesto ensure clear structure, reproducibility,
and rigor.

Defining Objectives and Questions and Developing
Inclusion Criteria

The research questions were considered, refined, and then
finalized with all team members. The Population, Intervention,
Comparison, Outcomes, and Study Design Tool was used to
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produce our inclusion and exclusion criteria (Table 1). Notably,
young people (population) as a definition is heterogeneous.
However, we have chosen the age group of 14-24 years because

Table 1. Selection criteria.

Dewaet a

it captureskey points of vulnerability to developing anxiety and
depression between midadol escence and emerging adulthood.

Category Inclusion criteria Exclusion criteria
Population « Young people aged 14-24 years «  Nonhuman subjects
«  Young people aged 14-24 years and additionally 1 year either sideof  «  Adultsaged 225 yearsif unableto easily
this range (eg, young people aged 13-16 years would be included, separate results from those of younger
whereas those aged 16-26 years would be excluded) group
Intervention *  ExploresQSCA (e, mentionsrelevant attributes such asempathy, feeling * N0 mention of QSC (eg, focuses only on
listened to, understood by another person) quantity of connections) _
. Useof adigital intervention, software, or internet-delivered services ~ *  Nomention of digital intervention (eg,
(eg, smartphone app, virtual reality packages, internet-based treatment, based on a face-to-face situation only)
and chat room)
Comparator « Nn/AP « N/A
Outcome «  Scope of depression and anxiety spanned al forms, including major, «  No mention of depression or anxiety
bipolar, psychotic, perinatal, postpartum, PMDDS, and manic depression, *  NO mtentl on fo; the influence on :)t(l sting
. . d. . e . ) symptoms of depression or anxiety
aswell assomal_, ggnerallzed, OCD", panic, PTSD ' anq anxiety disorders «  Nomention of the influence on depression
« Influence on existing symptoms of depression or anxiety (eg, mood and or anxiety prevention
self-esteem through self-report questionnaire or clinical interview) y
«  Prevention of onset of depression or anxiety (eg, measuring mental well-
being through self-report questionnaire or clinical interview)
Study design o All study designs « N/A
Dates o From earliest date to June 24, 2020 «  Outside date remit

8QSC: quality social connection.

BN/A: not applicable.

°PMDD: premenstrual dysphoric disorder.
d40CD: obsessi ve-compulsive disorder.
®PTSD: posttraumatic stress disorder.

Searching for the Evidence

The MEDLINE, Embase, PsycINFO, and CINAHL databases
were searched on June 24, 2020. The search strategy was
developed and verified by 3 team members (LD, EL, and HA)
and an institutional librarian and tailored to each database
(Multimedia Appendix 2 [18-59]). In al, 4 facets made up the
strategy, including young people (eg, youth and teens), social
connection (social connect* and sociali?ation), digital
intervention (eg, onlineand digital), and depression and anxiety
(depresst and anx*). The World Health Organization
International Clinical Trids  Registry Platform,
Clinical Trials.gov, and the Journal of Medical Internet Research
were searched on July 14, 2020. The first 100 Google search
hits were also systematically searched by 2 reviewers (LR and
EBH) using key words across the 4 facets (eg, young people,
socia connect*, anxiety and depression, and digital) asafurther
check (MultimediaAppendix 2). Theincluded papers’ reference
listswere aso reviewed and added to the search if appropriate.

Selecting the Evidence

Titlesand abstracts were independently screened by 1 reviewer
(LR) and excluded if they did not match the selection criteria
(Table 1). Studies that met the inclusion criteria were retrieved

https://www.jmir.org/2021/12/e26584

infull by the primary reviewer (LR) and reassessed against the
selection criteria in detail. A second reviewer (EBH)
independently screened arandom 9.99% (388/3882) of thetitles,
abstracts, and full-text manuscriptsto ensurereliability in study
selection. A predefined interreliability agreement (=0.70) was
agreed upon and cal culated. Another random 9.99% (388/3882)
would have been screened until agreement was achieved.
Disagreements were resolved with athird reviewer (LD).

Extracting and Charting the Evidence

The data-charting process documented indicators of QSC,
prevention and treatment categorization, digital intervention
mechanismsthat facilitate QSC, and participant characteristics.
An initial 20% (8/42) of the studies were extracted
independently by 2 reviewers (LR and EBH) and reviewed to
ensure accuracy before 1 reviewer (LR) continued with the
remaining extraction. All included studies were also appraised
using the Hawker checklist [60], which is designed specifically
for cross-compari son across heterogeneous designs (quantitative,
qualitative, and mixed methods). A total of 9 domains were
appraised: (1) abstract and title, (2) introduction and aims, (3)
methods and data, (4) sampling, (5) dataanaysis, (6) ethicsand
bias, (7) results, (8) transferability and generalizability, and (9)
implications and usefulness. Quality scores were assigned to
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each domain, from 1 point (very poor) to 4 points (good),
summed and assigned as high quality (30-36 points), medium
quality (24-29 points), or low quality (9-23 points).

Analysis of the Evidence, Presentation of the Results,
and Summarizing the Evidence

Meta-analyses were performed where appropriate to examine
the effect of D-QSC on outcomes. Overall and specific
categories of depression, anxiety, and well-being outcomeswere
analyzed by calculating the ratio of means within each study.
We substituted median for mean in studies where only the
median was reported. The inverse-variance, random-effects
model of DerSimonian and Laird [61] was used for analysis of
both continuous and categorical variables in Stata software

(version 15; StataCorp) [62]. The 1% statistic was used to estimate
the degree of heterogeneity among studies, where larger values
indicated increasing heterogeneity. The scoping nature of the
review meant that a narrative approach was appropriate. All
indicators of the development and presence of D-QSC were
first collated and synthesized using a deductive approach. The
initial relationship between these indicators and the outcomes
was explored. Potential themes were identified, discussed, and
agreed upon by 3 reviewers (LD, LR, and EL).

To produce a conceptual framework for indicators of D-QSC
there were 4 main stages. At the first stage, all indicators
identified in the literature synthesis or by experts with lived
experience (see the Patient and Public Involvement section)
were added as cardsin Miro (ie, participative visua platform).
Indicators that directly described social connection (eg, social
connectedness) were repeated and those that were not an
attribute of D-QSC were excluded. Second, the remaining
indicators were either grouped with similar indicators or stood
alone. Third, theindicators were then mapped onto apreexisting
framework of the components of social connectednessin mental
disorders (closeness, identity and common bond, valued
relationships, involvement, and cared for and accepted [CIVIC]
framework) [17]. Indicatorsthat did not map onto the preexisting
framework were kept together and merged under a new
component name. This resulted in preliminary components of
D-QSC. Finally, young experts with lived experience critically
reflected on the preliminary framework and answered a series
of questions at a web-based meeting and through email. For
example, “Is any indicator missing?’ and “Do the indicators
link together well or should they be moved?’ This discussion
was unstructured to allow independent and novel thought. As
a result, changes were made to either component or indicator
wording and indicators were added or merged. All team
members and the young experts agreed on the final conceptual
framework for D-QSC.

Patient and Public I nvolvement

We advertised for young people aged 14-24 years with
experience of depression or anxiety and digita interventions

https://www.jmir.org/2021/12/e26584
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for mental health to work on areview about social connection
in the digital world through The McPin Foundation newsletter,
email distribution lists, Twitter, and Instagram. A total of 9
people applied using a simple form, and all joined the Young
Persons Advisory Group (YPAG). They represented different
genders, ethnicities, ages, and UK locations. We held an initial
web-based workshop to help define QSC and D-QSC, inform
search terms, and review the protocol. At this stage, we
approached the Lancet Commission for Global Mental Health
Young Leaders and experts with professional experience (ie,
delivery of digital interventions) to ensure a diverse range of
experiences, cultural contexts (ie, low- and high-resource
settings), and experience of youth interventions for depression
or anxiety. We had separate discussions with each group on the
web (eg, Zoom). Subsequent changes were made to our
definition of D-QSC, selection criteria, and protocol. On the
basis of definitions of quality [63] and therapeutic alliance [7]
and input from team members (EL, LD, and LR) and experts,
QSC was then operationally defined as theperceived value of
the attributes of an interaction between two or more people.
Key attributes (ie, indicators) of D-QSC that made up the
definition were logged across the 3 expert groups and
amalgamated with the literature indicators as described
previously. Otherswere changed (eg, changed to plain English)
or merged after the YPAG and the Lancet Commission for
Global Mental Health Young L eaders were shown the findings
and conceptualization framework. A YPAG member (EBH)
also screened, extracted, and quality-assessed literature. All
were given appropriate support and paid in line with guidance
[64].

Results

Overview

A total of 5715 records wereidentified (Figure 1). Of the 5715
articles, 1833 (32.07%) were duplicates and were removed.
Substantial agreements were achieved in the screening of the
random 9.99% (388/3882) abstracts and titlesaswell asfull-text
subsamples (K=0.80 and K=0.70, respectively). Papers were
then excluded if they did not match the selection criteria; of the
3882 publications remaining after duplicates were removed, 42
(1.08%) wereincluded (Figure 1). Of these 42 studies, 28 (67%)
were of high quality, 13 (31%) were of medium quality, and 1
(2%) was of low quality. High-quality studies largely
demonstrated good explanation of aims, methods, and sampling
to enable replicability. Medium-quality studies included most
of the good study criteriabut were lacking in some areas, which
reduced their scores. The low-quality study did not provide
enough detail across most domains (eg, it did not report ethical
considerations, the results were unclear, and the methods were
not replicable).
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart. QSC: quality socia connection.
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Study and Participant Characteristics

Of the 42 included studies, 25 (60%) were quantitative [18-42],
11 (26%) were qualitative [43-53], and 6 (14%) were mixed
methods studies [54-59] (Table 2; Multimedia Appendix 3
[18-59]). The studiesmainly used uncontrolled or cross-sectional
designs and had questionnaires as their main data collection
method (22/42, 52%). All studies took place in high-income
countries: the United States[23-28,36,38,40,42,44,47,49,50,53],
Australia [22,29-31,43,46,55-58], Ireland [18,45,54], Israel
[19,32,48], Taiwan [20,35], Sweden [21,41], the Netherlands
[33], Turkey [39], Austria [34], Belgium [37], Canada [59],
Cyprus[52], and the United Kingdom [51]. There were 23,319
participantsin total (12,825/23,319, 55%, were women; of the
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42 studies, 2 (5%) did not report participant gender). Of the 42
studies, 21 (50%) focused on both prevention and treatment
[18,20,21,23-29,36-39,41-44,48,50,57], 12 (29%) focused on
treatment [22,30,31,45,49,51-56,58], and 9 (21%) focused on
prevention [19,32-35,40,46,47,59]. Digital mental health-related
intervention types included mental health social networking
tools, smartphone apps, self-help cognitive behavioral therapy,
telepsychiatry, one-to-one peer mentor support, video gaming,
avatars, and internet use for mental health support. Nonspecific
informal digita interventionsincluded general socia networking
and social media (eg, Facebook, Twitter, Tumblr, Snapchat,
and Reddit) and general internet use and web browsing.
Intervention duration was reported in 48% (20/42) of the studies
and ranged from 8 weeks to 1 year.
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Table 2. Dataextraction and quality assessment of included studies (N=42).

Dewaet a

Author, year, country, quality Study design Setting and participants Digital intervention Outcomes and measures
Alvarez-Jimenez et d [58], 2013, Quantitativeand qual- Setting: early psychosis prevention Peer-to-peer web-based ~ Outcomes:. depression

Australia, high quality

Alvarez-Jimenez et a [30], 2018,
Australia, medium quality

Bailey et a [22], 2020, Australia,
high quality

Bhuvaneswar and Gutheil [49],
2008, United States, high quality

Blackwell et al [24], 2012, Unit-
ed States, high quality

Campbell et al [55], 2019, Aus-
tralia, medium quality

Canady [25], 2018, United
States, high quality

Chyzzy et d [59], 2020, Canada,
high quality

Clarke [45], 2018, Ireland, high
quality

itative, uncontrolled
single-group, observa
tion, questionnaire,
and semistructured in-
terview

Quantitative, uncon-
trolled single-group,
observation, and
semistructured inter-
view

Quantitative, uncon-
trolled single-group
pre- and posttest, ob-
servation, and
semistructured inter-
view

Qualitative, retrospec-
tive case study, and
observation

Quantitative, random-
ized controlled trial,
and questionnaire

Quadlitativeand quanti-
tative, participatory
action research de-
sign, observation, and
questionnaire

Quantitative, cross-
sectional study, ques-
tionnaire, and inter-
view

Qualitetive and quanti-
tative, uncontrolled
single-group design,
questionnaire, and
semistructured inter-
view

Qualitative, retrospec-
tive case study, and
observation

and intervention center; sample: 20
patients (50% female; aged 15-25
years; 45% Anglo-Australian, 25%
Asian, 10% biracial, and 5%
African); presenting condition: first
episode psychosis

Setting: PACEY dlinicfor ultrahigh-
risk psychosis, sample: 14 patients
(79% female; aged 15-25 years,
ethnicity unknown; all Australia-
born); presenting condition: ultra-
high risk for psychosis

Setting: tertiary-level mental health
service; sample: 20 patients (55%
female; aged 16-25 years; ethnicity
unknown; country of birth: 75%
Australia, 20% Asia, and 5% United
Kingdom); presenting condition:
suicidal ideation

Setting: psychodynamic psychother-
apy clinic; sample: 1 patient (fe-
male; aged 17 years; ethnicity un-
known); presenting condition: de-
pression

Setting: general; sample: 100 adoles-
cents (62% female; mean age 15.69
years, SD 2.91 years; 57% White,
16% Hispanic, 9% African Ameri-
can, and 18% ethnicity unknown);
presenting condition: cystic fibrosis

Setting: Kids Helpline family dis-
cord service; sample: 105 callersto
helpline (82% female; aged 13-25
years, ethnicity unknown); present-
ing condition: mild to moderate de-
pression or anxiety (not high risk)

Setting: general; sample: 1300 ado-
lescents (gender unknown; aged 14-
22 years; ethnicity unknown); pre-
senting condition: nonein particular

Setting: MPPS' intervention group;
sample: 21 mothers (100% female;
aged 17-24 years, mean age 21.3,
SD 1.8, years; ethnicity unknown;
country of birth: 66.7% Canada),
presenting condition: generally
healthy, 14.3% with prior history of
depression

Setting: clinical; sample: 1 patient

(male; aged 16 years; ethnicity un-
known); presenting condition: As-

perger syndromewith comorbid de-
pression

social networking, indi-
vidually tailored web-
based psychosocial inter-
ventions, and expert
moderation: HORY-
ZONS

Web-based social net-
working, peer-to-peer
and professional modera
tion. MOMENTUM

Enhanced web-based so-
cial networking interven-
tion: Affinity

Instant messenger

Web-based social net-
working peer support
program: CFfone.com

Social networking site
for peer-to-peer and
counsellor-to-peer group
support

Web-based health infor-
mation and digital health
toolsin general, includ-
ing peer-to-peer health
exchange networks

Individualized peer men-
tor support through tele-
phone call and SM S text
messaging: MPPS inter-
vention

Telepsychiatry

and anxiety reduced;
measures; BPRS?,
CDRS?, and BAI°

Outcomes: depression
reduced and psychologi-
cal well-being improved;
measures: SWLSF,
MADRS/, and PSSS?

Outcome: depression re-
duced; measure: PH Q-9h

Outcome: psychological
well-being worsened;
measure: self-report

Outcomes: Depression
and anxiety reduced;

measure: HADS

Outcomes: depression
and anxiety—dataquality
too low to assess; mea-
sures: CES-D! and RC-

MASK

Outcomes: Depression
and anxiety reduced;
measures: PHQ-9 and
self-report

Outcomes: depression
and anxiety reduced,;
measure: self-report

Outcome: depression
treatment engagement
improved; measure: ob-
servation
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Dewaet a

Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Colder Carraset a [28], 2017,
United States, medium quality

Coleet al [36], 2017, United
States, —"

Dhesi [51], 2019, United King-
dom, high quality

Dolev-Cohen and Barak [48],
2013, Israel, high quality

Elliset a [56], 2011, Australia,

Feinstein et a [26], 2012, United
States, high quality

Felnhofer et a [34], 2018, Aus-
tria, —

Frison and Eggermont [37],
2016, Belgium, medium quality

Quantitative, cross-
sectional study, and
questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Qualitative, cross-sec-
tional, and web-based
semistructured inter-
views

Qualitative, case-con-
trol design, question-
naire, textual analysis,
and observation

Quadlitativeand quanti-
tative, comparative
randomized controlled
trial, and question-
naire

Quantitative, short-
term prospective co-
hort study, and ques-
tionnaire

Quantitative, random-
ized controlled trial,
and questionnaire

Quantitative, uncon-
trolled cross-sectional,
and questionnaire

Setting: 30 US schools; sample:
9733 students (51% female; aged
13-16 years, average age 14.1 years;
82.1% Dutch); presenting condition:
nonein particular

Setting: private university; sample:
231 undergraduate students (72%
female; averageage 19.28, SD 1.15,
years; 67.1% White, 23.4% Asian
American, 10.4% African Ameri-
can, 5.2% Hispanic or Latino, and
0.4% Other); presenting condition:
none in particular

Setting: Kooth digital mental health
careservice; sample: 13 Kooth users
(69% female; aged 14-18 years,
69.2% White British, 15.4% White
and Asian, and 15.4% Other); pre-
senting condition: nonein particular

Setting: general; sample: 150 instant
messaging users (63% female; aged
14-18 years; ethnicity unknown);

presenting condition: distressed vs
nondistressed groups of participants

Setting: university students not re-
ceiving mental health treatment;
sample: 39 students (77% female;
aged 18-25 years, mean age 19.67,
SD 1.66, years; ethnicity unknown);
presenting condition: anxiety or de-
pression but none severe

Setting: undergraduate university
students; sample: 301 students (62%
female; mean age 19.44, SD 2.05,
years; 41% Asian or Pacific Is-
lander, 41% White, 6% L atino, 6%
African American, and 6% Other);
presenting condition: some partici-
pants had raised depression, anxiety,
or socia anxiety at baseline

Setting: public university; sample:
95 students (87% female; mean age
23.34, SD 2.727, years, ethnicity
unknown); presenting condition:
none in particular

Setting: 18 randomly selected high
schoolsin Flanders, Belgium; sam-
ple: 910 students with Facebook
account (52% female; average age
15.44, SD 1.71, years,; ethnicity un-
known; country of birth: 96.1%
Belgium, 1.8% Europe, and 2.1%
non-European country); presenting
condition: nonein particular

Web-based video gaming

Web-based social net-
works in general

Web-based counseling
(text)

Regular use of instant
messaging

Web-based cognitive be-
havior therapy self-help
program (MoodGY M)
compared with web-
based support group
(MoodGarden)

Socia networking in
general

Avatars (virtual entities
controlled by another hu-
man being) and agents
(virtual entities con-
trolled by a computer)

Facebook

Outcomes: depression
and social anxiety re-
duced for social engaged
gamers compared with
problematic, at-risk, or
extensive gamers; mea-
sures. depressive mood
list and SASC-R™

Outcomes: depression
worsened; measures:
DASS?, CTIP, and BDI-
1nd

Outcomes: anxiety re-
duced; measure: thematic
analysis of interviews

Outcome: psychologica
well-being improved;
measure: PANAS

Outcomes: depression
and anxiety reduced;
measures. DASS and

ATQ®

Outcome: depression re-
sulted in poor-quality so-
cial connections, which
in turn worsened depres-
sion and anxiety; mea-

sures; DASS and BFNE!

QOutcome: social interac-
tion anxiety unchanged,
measure: SIASY

Outcome: depression re-
duced; measure: CES-

DCY

https://www.jmir.org/2021/12/e26584

RenderX

JMed Internet Res 2021 | vol. 23 | iss. 12 626584 | p.102
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Dewaet a

Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Garrido et al [43], 2019, Aus-

tralia, medium quality

Horgan et al [54], 2013, Ireland,

medium quality

Horgan and Sweeney [18], 2010,

Ireland, medium quality

Limet a [57], 2019, Australia,

high quality

Liu and Yu[35], 2013, Taiwan,

medium quality

McCloskey et a [23], 2015,
United States, medium quality

Mikami [38], 2010, United

States, high quality

Ozcan and Buzlu [39], 2007,

Turkey, high quaity

Poppelaars [33], 2018, The
Netherlands, medium quality

Quialitative and focus
groups

Qualitetive and quanti-
tative, pre- and
posttest and qualita-
tive descriptive de-
signs, extraction of
posts from website,
and questionnaire for
CES-D scores

Quantitative, descrip-
tive study, and ques-
tionnaire

Quadlitativeand quanti-
tative, descriptive de-
sign, pre- and posttest
questionnaires, mood
tracker, and
semistructured inter-
view

Quantitative, cross-
sectional study, and
questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Quantitative, longitu-
dinal, observation,
and questionnaire

Quantitative, uncon-
trolled single-group
design, and question-
naire

Quantitative, random-
ized controlled trial,
and questionnaire

Setting: high schools and universi-
tiesin Western Australia; sample:
23 students (65% female; aged 13-
25 years, ethnicity unknown); pre-
senting condition: DASS score <15
(severely depressed excluded)

Setting: University of Cork; sample:
118 students (36% female; aged 18-
24 years, 98.3% White and 1.7%
Asian or Asian Irish); presenting
condition: depression

Setting: university; sample: 922
students (62% female; aged 18-24
years, ethnicity unknown); present-
ing condition: nonein particular

Setting: local youth health service
(participants with social anxiety
disorder) and Australian university
(participants without social anxiety
disorder); sample: 20 participants
(45% female; aged 18-23 years,
91% White and 9% multiracial or
other); presenting disorder: with or
without social anxiety disorder

Setting: college; sample: 330 Face-
book-using students (63% female;
aged 18-23 years, ethnicity un-
known); presenting condition: none
in particular

Setting: university; sample: 633 un-
dergraduate students with Facebook
page (70% female; aged =18 years,
median age 21 years, 64.8% White);
presenting condition: nonein partic-
ular; participants on average had

mildlevels of depression at baseline

Setting: public middle school; sam-
ple: 92 socia networking site users
(58% female; mean age 20.92, SD
1.11, years; 58% White, 29%
African American, and 13% Other
or Mixed); presenting condition:
nonein particular

Setting: university; sample: 730 un-
dergraduate students who use the
internet (53% female; mean age
20.84, SD 1.95, years; ethnicity un-
known); presenting condition: none
in particular

Setting: university; sample: 146 un-
dergraduate studentswho play video
games (71% female; mean age 20.2,
SD 1.74, years, ethnicity unknown;
nationality: 76% Dutch, 23% Ger-
man, and 1% Other); presenting
condition: nonein particular; some
with higher depressive symptoms at
outset

A total of 6 currently
available smartphone
apps for mental health
(Mood Mission, Music
eScape, Pacifica, Mind-
shift, Headspace, and
What's Up)

Depression support web-
site with peer support fo-
rum

Internet use for mental
health support

+Connect, adigital
smartphone app with
video material

Facebook

Facebook

Web-based social net-
working

Internet use in general

Video gamethat included
cooperation with other
players and with mental
health messaging vs
video game without
mental health messaging

Outcome: helpful and
unhelpful aspects of
smartphone apps for
mental health; measure:
thematic analysis of fo-
Cus group content

Outcome: depression re-
duced; measure: CES-D

Outcome: reasonsfor use
of internet-based mental

health support; measure:
self-devel oped question-
naire

Outcomes: depression
and anxiety reduced;
measures. CES-D and
SIAS

Outcome: psychological
well-being improved;
measure: Ryff scales of
psychologica well-being

Outcome: depression re-
duced; measure: PHQ-9

Outcome: depres-
Sion—~no outcomes re-

ported; measure: CDIW

Outcome: depression re-
duced; measure: BDI

Outcome: psychological
well-being improved,
with larger improvement
for those higher in depres-
sive symptoms; mea-
sures: BDI-II, SAM*, and
International PANAS
short form
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Dewaet a

Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Radovic [44], 2017, United
States, United States, high quali-

ty

Radovic [53], 2017, United

States, medium quality

Riceet a [29], 2018, Australia,

medium quality

Rice et al [31], 2020, Australia,

high quality

Santesteban-Echarri et al [46],
2017, Australia, medium quality

Saulsberry et al [40], 2013,
United States, medium quality

Selkie et al [47], 2020, United

States, high quality

Sharabi and Margalit [32], 2011,

Israel, medium quality

Quialitative, random-
ized controlled trial,
semistructured inter-
views, think aloud,
advisory boards, and
focus groups

Quialitative, uncon-
trolled cross-sectiona
study, and semistruc-
tured interview

Quantitative, uncon-
trolled single-group
pilot, structured clini-
cal interview, and
questionnaire

Quantitative, single-
group uncontrolled
pre-post design, and
questionnaire

Qualitative, uncon-
trolled single-group
pilot, semistructured
interview, and focus
group data

Quantitative, random-
ized controlled trial,
and telephone inter-
view

Qualitative, uncon-
trolled single-group
design, and semistruc-
tured interviews

Quantitative, cross-
sectional crossover,
and questionnaire

Setting: academic adolescent
medicineclinic and speciaty psychi-
ary clinic; sample: 23 patients (78%
female; aged 13-20 years, mean age
16, SD 2.3, years); presenting condi-
tion: depression

Setting: academic adolescent
medicineclinic and specialty psychi-
atry clinic; sample: 23 patients (78%
female; aged 13-20 years, mean age
16, SD 2.3, years; 87% White);
presenting condition: depression

Setting: mental health clinic; sam-

ple: 42 patients (50% female; aged
15-25years, mean age 18.5, SD 2.1,
years; ethnicity unknown; country

of birth: 95.2% Australia); present-
ing condition: previous depression

sufferers

Setting: 4 Headspace early interven-
tion centers in northwestern Mel-
bourne; sample: 89 patients (47%
female; aged 14-25 years; ethnicity
unknown); presenting condition:
social anxiety

Setting: mental health clinic; sam-

ple: 42 patients (50% female; aged
15-25years, mean age 18.5, SD 2.1,
years; ethnicity unknown; country

of birth: 95.2% Australia); present-
ing condition: previous depression

sufferers

Setting: 12 primary care sites across
southern and midwestern United
States; sample: 58 patients (57%
female; mean age 17.26, SD 1.85,
years; 61% White, 24% Black, 6%
Asian, 5% Hispanic, and 4% Other);
presenting condition: depression

Setting: pediatric gender clinic;
sample: 25 transgender adolescents
with socia media profile (44%
trans-feminine; aged 15-18 years,
mean age 16 years; 80% White non-
Hispanic, 4% African American, 8%
American Indian, and 8% Asian);
presenting condition: nonein partic-
ular

Setting: middleto high socioeconom-
ic families vs those who failed in
school (mostly from low socioeco-
nomic families); sample: 716 stu-
dents (48% female; aged 16-18
years; ethnicity unknown); present-
ing condition: with or without
learning disabilities

Social mediawebsite for
depressed adolescents

Social media

Novel, moderated web-
based socid therapy inter-
vention: Rebound

Social networking plat-
form for socially anxious
young people (En-
tourage): awall function
allows posting and com-
menting publicly

Novel, moderated web-
based socid therapy inter-
vention: Rebound

Primary care provider
motivational inter-
view+CATCH-IT inter-
net program vs primary
care provider brief ad-
vicetCATCH-IT internet
program

Socia media platforms,
including YouTube, Insta-
gram, Facebook, Twitter,
and Tumblr

Internet communication

Outcome: adolescent-in-
formed design of social
mediawebsitefor depres-
sion; measure: thematic
analysis from semistruc-
tured interviews

Outcomes: depressive
symptoms either made
participants reach for so-
cial mediaasadistrac-
tion or avoid it to avoid
bringing down others.
Psychologica well-being
improved; measure: the-
matic analysis from
semistructured interviews

Outcomes: depression
reduced and anxiety un-
changed; measures:
MADRS and DASS

Outcomes: depression
and socia anxiety re-
duced and psychologica
well-being improved;
measures. PHQ-9,
MDRS-22, L SAS?,
BFNE, SIAS, and

SWEMWBS®

Outcome: efficacy and
usability evaluation of
web-based socia therapy
intervention; measure:
thematic analysis from
semistructured interviews

Outcome: depression re-
duced; measures. CES-

D-10, DSM-IV-TR®,
and PHQ-A%

Outcomes: positive and
negative outcomes of us-
ing social mediafor
mental health support;
measure; —

Outcomes: psychological
well-being negatively
correlated with loneli-
ness. Loneliness reduced
by internet communica
tion with people known
offline; measure: Hebrew
adaptation of Mood Scale
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Dewaet a

Author, year, country, quality

Study design

Setting and participants

Digital intervention

QOutcomes and measures

Sharabi and Margalit[19], 2011,

Israel, medium quality

Siriarayaet al [52], 2011,
Cyprus, medium quality

Stockdaleand Coyne[27], 2020,

United States, high quality

van Rensburg et al [50], 2015,

United States, high quality

van Zalk et al [41], 2011, Swe-

den, high quality

Van Zalk and Tillfors[21], 2017,

Sweden, high quality

Wright et al [42], 2013, United

States, medium quality

Quantitative and
cross-sectional case-
control

Qualitative, cross-sec-
tiona study, and con-
tent analysis

Quantitative, longitu-
dinal, and question-
naire

Qualitative, uncon-
trolled single-group
design, and semistruc-
tured interviews

Quantitative, uncon-
trolled single-arm lon-
gitudinal study, and
questionnaire

Quantitative, longitu-
dinal study, and ques-
tionnaire

Quantitative, cross-
sectional observation-
al study, and question-
naire

Setting: 3 high schoolsin urban Is-
rael; sample: 887 students grades
10-12 (50% female; aged 16-18
years, ethnicity unknown); present-
ing condition: with (n=213) or
without (n=674) learning disabilities

Setting: general; sample: 400 mes-
sages from teenagers using web-
based discussion forum (gender un-
known; age range unknown; ethnic-
ity unknown); presenting condition:
nonein particular

Setting: longitudinal study of in-
trafamily life participants; sample:
385 participants who use smart-
phones (53% female; aged 17-19
years; 70% European-American,
10% African American, 12% Multi-
ethnic, 5% Asian American, and 2%
Other); presenting condition: none
in particular

Setting: Yale Psychiatric Hospital
Intensive Outpatient Program; sam-
ple: 20 patients (75% female; aged
14-19 years; 80% White, 15% His-
panic, and 5% Mixed); presenting
condition: combination of ADHD®,
mood disorder NOS®, MDD,
anxiety, PTSD™, psychosis, and
obp?

Setting: university in Utrecht; sam-
ple: 197 psychology freshmen (78%
female; mean age 18.9, SD 1.6,
years; ethnicity unknown; 92%
Dutch origin); presenting condition:
none in particular

Setting: Swedish school; sample:
526 students from grades 7-9 (68%
female; aged 13-15 years, ethnicity
unknown; 12.1% first-generation
immigrants); presenting condition:
none in particular

Setting: undergraduate university;
sample: 361 students who use
Facebook (53% female; mean age
20.26, SD 2.72, years; 77% White,
8.6% Native American, 4.4% Lati-
no, 3.6% Asian American, 3.3%
African American, and 3.3% Othe);
presenting condition: nonein partic-
ular

Internet communication

Web-based anonymous
discussion forum

Social mediause

Social mediafor patient-
provider interactions

Web-based chatting with
friends through web-
based socia networking
site

Web-based chatting with
friends through web-
based socia networking
site

Facebook use

Outcome: psychological
well-being reduced;
measure: Hebrew adapta-
tion of Affect Scale

Outcome: level of sup-
port provided among
adolescents; measure:
Content analysis of web-
based forum messages

Outcomes: depression
unchanged and anxiety
worsened; measures:

CES-DC and SCAS™

Outcomes: positive (in-
cluding safety) and nega-
tive (including anxiety)
outcomes of patient-
provider interactions
through social media;
measure: thematic analy-
sis of semistructured in-
terviews

Outcome: depression un-
changed; measure: BDI
Dutch short version

Outcome: Reduced de-
pression among those
with higher, but not low-
er, social anxiety; mea
sures: CES-D and SPSQ-
c3

Outcome: depression re-
duced; measure: CES-D
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Yeh et al [20], 2008, Taiwan,
medium quality

Quantitative, cross-
sectional, and ques-
tionnaire

ular

Setting: project of mental health
survey; sample: 3477 college stu-
dents (55% femal e; mean age 22.45,
SD 1.56, years, ethnicity unknown);
presenting condition: nonein partic-

Social support on the
web

Outcome: depression
worsened by higher web-
based and lower actual
social support; measure:
Ko Depression Inventory

8BPRS: Brief Psychiatric Rating Scale.

PCDRS: Children’s Depression Rating Scale.

°BAI: Beck Anxiety Inventory.

9PACE: Personal Assessment and Crisis Evaluation.
eSWLS: Satisfaction With Life Scale.

'MADRS: Montgomery—Asberg Depression Rating Scale.
9PSSS: Perceived Social Support Scale.

hPHQ-9: Patient Health Questionnaire Depression Scale.
'HADS: Hospital Anxiety and Depression Scale.

ICES-D: Center for Epidemiologica Studies Depression Scale.
KRCMAS: Revised Children’s Manifest Anxiety Scale.
IMPPS: Mothers Perceptions of Mobile Phone-Based Peer Support.
MSASC-R: Social Anxiety Scale for Children-Revised.
"Not available.

®DASS: Depression Anxiety Stress Scales.

PCTI: Cognitive Triad Inventory.

9BDI-II: Beck Depression Inventory I1.

'PANAS: Positive and Negative Affect Scale.

SATQ: Automatic Thoughts Questionnaire.

'BFNE: Brief Fear of Negative Evaluation.

USIAS: Social Interaction Anxiety Scale.

VCES-DC: Center for Epidemiological Studies Depression Scale for Children.

WCDI: Children’s Depression Inventory.

XSAM: Self-Assessment Manikin.

YMDRS-22: Male Depression Risk Scale.

| SAS: Liebowitz Social Anxiety Scale.

BIYWVEMWBS: Short Warwick—Edinburgh Mental Well-being Scale.

DHSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision.

LPHQ-A: Patient Health Questionnaire-9 modified for Adolescents.
agcas: Spence Children’s Anxiety Scale.

#ADHD: attention-deficit/hyperactivity disorder.

FNOS: not otherwise specified.

M DD: major depressive disorder.

ApTSD: posttraumatic stress disorder.

a0oDD: oppositional defiant disorder.

ajSPSQ-C: Socia Phobia Screening Questionnaire for Children and Adolescents.

IndicatorsThat QSC IsPresent in Digital Interventions

Indicators and measures used to quantitatively assess D-QSC
presence were heterogeneous (Tables 3 and 4). The most
common indicator for D-QSC was social support (14/42, 33%;
Table 3). Among the 31 quantitative studies assessed, there
were 20 different standardized questionnaires used to measure

https://www.jmir.org/2021/12/e26584

QSC (Tables3 and 4), with only 4 (13%) studies using the same
measure (Multidimensional Scale of Perceived Social Support).
Nonstandardized questionnaireswere also used in some studies,
including single questions (eg, “| hope to gain support through
meeting people going through similar experiences, Y/N”). The
remaining indicators of QSC were identified from qualitative
analysis within 17 studies [43-59].
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Table 3. Indicators of the presence of quality social connection within digital interventionsin the included studies (N=42).

Indicator

Description and measurement
example

Values, n (%)

Improved depression
outcomes, n (%)

Improved anxiety
outcomes, n (%)

Social support?

Social connectedness?

Relatedness

Connecting with similar people

Feeling accepted

Being able to share

Feeling normalized

Feeling close to a peer

Lessalonein one's feelings

Sense of belonging

Emotional connection

Empathy

Level of support received from
others. Multidimensional Scale
of Perceived Socia Support:
“Thereisaspecia person who
isaround when | am in need”

A sense of feeling connected to
others. Social Connectedness
Scale Revised: “I feel under-
stood by the people | know”

Bonding through shared experi-
ence or understanding. Open-
ended survey questionsto deter-
mine best and worst aspects of
intervention

Communicating with thosewho
have similar experiences and
feelings. Content analysis and
thematic coding of qualitative
guestions

Having a sense that people are
okay with, and accepting of,

oneself. Likert-scale response
to statement “| felt that the [fo-
rum] moderators accepted me”

Feeling able to disclose one’s
thoughts and feelingsto others.
Friendship Quality Question-
naire: “1 would tell him or her
what upsets me”

Someone making it clear that
what one isfeeling is normal.
Peer Support Evaluation Inven-
tory subscaleitem: “Helped me
feel that what | was going
through was ‘normal’”

A sense of intimacy or connec-
tion with another person. Peer
Support Evaluation Inventory
subscale item: “| felt close to
my peer”

Knowing that others are experi-
encing similar feelings. Content
analysisand thematic coding of
qualitative interview questions

Feeling that one is part of a
group. Interpersonal Needs
Questionnaire: “I don't fitin”

A bond created among 2 or
more people by sharing feel-
ings. Text-based ethnographic
study of instant messaging
conversations

Understanding and sharing
feelings of another person.
Networked Minds Measure of
Socia Presence Empathy sub-
scale: “When the other was

happy, | was happy”

14 (33)
[20,23,24,30,35-39,41,42,46,53,56]

10 (24)
[22,27-29,31,43,52,56-58]

5 (12) [33,43,46,55,56]

4(10) [18,25,47,53]

3(7) [29,53,59]

4(10) [21,51,52,54]

3(7) [47,52,59]

2(5) [57,59]

3(7) [25,54,55]

2(5)[22,31]

2 (5) [48,50]

2(5) [27,34]

9 (64)
[23,24,30,36,37,3941,42,56]

2 (14) [24,56]

6 (60)
[22,28,29,31,57,58]